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Foreword 


The Federal Government, through the Minerals Yearbook and its prede- 
cessor volumes, has reported annually on mineral industry activities for 94 
years. This edition discusses the performance of the worldwide mineral 
industry during 1975. In addition to statistical data, the volumes provide 
background information to assist in interpreting the year's developments. 
Content of the individual volumes follows: 

Volume I, Metals, Minerals, and Fuels, contains chapters on virtually all 
metallic, nonmetallic, and mineral fuel commodities important to the do- 
mestic economy. In addition, it includes a general review chapter on the 
mineral industries, a chapter on mining and quarrying trends, and a 
statistical summary. 

Volume II, Area Reports: Domestic, contains chapters on the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statistical summary, identical to that in Volume I. 

Volume III, Area Reports: International, contains the latest available 
mineral data on more than 130 foreign countries and discusses the im- 
portance of minerals to the economies of these nations. A separate chapter 
reviews the international minerals industry in general and its relationship 
to the world economy. | 

The Bureau of Mines continually strives to improve the value of its pub- 
lications to its users. Therefore, the constructive comments and suggestions 
of readers of the Yearbook will be welcomed. 
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Review of the Mineral Industries 


By Daniel E. Sullivan, Barry W. Klein,“ 
Mary Ann Good," and Alan E. Knight * 


The recession of 1974 continued into 
1975. Real gross national product (GNP), 
measured in 1972 dollars, declined sig- 
nificantly in the first quarter of 1975 but 
rose slightly in the second and increased 
sharply in the third quarter. Unemploy- 
ment peaked during the second quarter 
and then declined slowly for the balance 
of the year. The inflation rate declined 
owing to reduced demand and smaller- 
than-1974 increases in energy and food 
prices early in the year. Recovery was 
clearly evident by yearend, though un- 
employment and inflation remained at high 
levels. 

Total output as measured by the GNP 
in current dollars rose 6.596 in 1975. Real 
GNP declined 2.096, and inflation, as 
measured by the implicit price deflator, 
increased 8.796. Real gross private domes- 
tic investment for residential structures 
declined 18.1% in 1975, which was a 
smaller rate of decrease than the 27% 
decline in 1974. Real State and local 
Government purchases increased 2.4%, and 
real personal consumption expenditures for 
services rose 1.796. The Federal Reserve 
Board (FRB) index of industrial produc- 
tion declined 9.7%. 

In 1975 the unemployment rate was 
8.5%, which was the highest rate since 
1941, up from 5.696 in 1974. The number 
of people employed declined during the 
year while the total labor force continued 
to increase. The unemployment rate 
reached a peak of 8.996 in May and then 
declined for the remainder of the year, 
except September-October, to 8.3% in 
December. 

The Consumer Price Index (CPI) in- 
creased 9.196 in 1975, which was less than 
the 11.096 increase in 1974 but more than 
in any other previous year since 1947. 


Food prices rose 8.596 and all nonfood 
commodities increased 9.2%. The energy 
price component of the CPI rose 12% in 
1975, which, although a high rate, was 
much less than the 29% advance in 1974. 
The 1975 increase resulted from the im- 
position of import fees on crude oil, a 
60-cent import fee on refined petroleum 
products, and the passthrough of higher 
costs of energy materials by utilities. The 
wholesale price index increased 9.2% in 
1975. Farm products and processed foods 
and feed increased 3.8%, (farm products 
alone declined 0.596), and industrial com- 
modities were 11.5% above their 1974 
level. As previously mentioned, the 1975 
implicit price deflator rose 8.7% from its 
1974 level. 

In response to the dilemma of recession 
and continued inflation in 1975, the FRB 
sought to ease monetary policy enough to 
support recovery yet not undermine the 
fight to lower inflation. The discount rate 
decreased from 73496 at the beginning of 
1975 to 696 by mid-May and remained at 
this level for the balance of the year. The 
money supply Mi, defined as currency plus 
demand deposits, grew 4.496 in 1975, down 
from 5% in 1974. Ms, defined as M; plus 
time and savings deposits, increased 8.2% 
in 1975 as compared with 7.796 in 1974. 

Fiscal policy was expansionary in 1975. 
In late March, the Tax Reduction Act of 
1975 was passed, which resulted in an 
$8 billion rebate of 1974 income taxes 
paid by individuals. This Act also cut 
corporate tax liabilities by a gross amount 
of $414 billion. Because of other corporate 
tax law changes, the net reduction was 
only $2Y5 billion. A Federal deficit was 


projected at $66.4 billion in 1975, but the 


EE Economist, Division of Economic Analysis. 


* Statistical clerk, Division of Economic Analysis. 
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actual amount was $73.4 billion compared 
with $11.7 billion in 1974. 

Total U.S. exports were $11.1 billion 
greater than imports in 1975, the largest 
surplus in the post-World War II period. 
For manufactured products, exports ex- 
ceeded imports by $22.4 billion and for 
agricultural products by $12.4 billion. Im- 
ports of fuels, and minerals and metals 
were, respectively, $22.0 billion and $2.2 
billion greater than exports. 

The Federal Government continued some 
activities and initiated others in 1975 that 
affected the minerals sector. The Govern- 
ment continued efforts to reduce inflation. 
Mineral-related legislation enacted in 1975 
was in areas such as energy, taxation, the 
environment, water, public lands, trans- 
portation, and duties. Energy legislation 
included the elimination of the percentage 
depletion allowance for oil and natural 
gas integrated producers; tax legislation 
affecting fuels; and several measures to 
improve the U.S. energy position. 
Bureau of Mines research programs are 
designed to foster efficient utilization of 
our mineral resources, and insure adequate 
mineral supplies without objectionable en- 
vironmental, social, and economic effects. 
During 1975, the Bureau's scientific and 
technical investigations continued in pur- 
suit of improved mineral technology. 

Total energy use in the United States 
decreased 2.596 in 1975, which was the 
first 2-year decline since 1945-46. Reasons 
for this downturn included lowered eco- 
nomic activity, higher fuel prices, a rela- 
tively mild winter, and energy conserva- 
tion efforts. Consumption declined for all 


energy sources except nuclear power and 
bituminous coal and lignite. The largest 
decrease of all major consuming sectors was 
in industrial energy use. Petroleum (in- 
cluding natural gas liquids) remained as 
the Nation's largest energy source, supply- 
ing 4696 of the 1975 total. Despite work 
stoppages and continuing productivity de- 
clines, production of bituminous coal and 
lignite continued to increase. 

In 1975, the mining industry faced en- 
vironmental problems, uncertainties, and, 
in general, higher mining costs. Plans for 
developing new mining operations and ex- 
panding existing ones were, in many cases, 
canceled or delayed. Production in the 
ferrous and nonferrous metals sectors de- 
clined in response to reduced demand. 
The shortages of materials, supplies, equip- 
ment, and manpower, present in 1974, 
ameliorated in 1975. 

The world economy turned upward in 
1975, overcoming the most serious reces- 
sion since the Great Depression. Inflation 
rates moderated relative to the 1972-74 
period but remained at high levels by his- 
torical standards. The fourfold increase in 
world oil prices that occurred in 1974 con- 
tinued to cause some major economic dis- 
locations in the developed oil consuming 
nations in 1975, but the less developed oil 
importing countries faced the most severe 
balance of payment problems. Capital in- 
vestment, which could be used to increase 
world production of goods and services, has 
instead been diverted to replace equip- 
ment made obsolete by high, rapidly rising 
energy prices. 


SOURCES AND USES 


ALL MINERALS 


Production.—In 1975 domestic raw min- 
eral production was valued at $62.3 bil- 
lion, a 13% increase over the 1974 figure. 
Production of mineral fuels increased 16%, 
nonmetals rose 10%, and metals declined 
more than 696. In constant 1967 dollars 
the total raw mineral output value de- 
clined over 596 from $26.1 billion in 1974 
to $24.6 billion in 1975; metals and non- 
metals declined 1196 and 12%, respective- 
ly, and mineral fuels declined 296. Total 
mineral raw material exports rose 32% to 
$4.7 billion, and imports increased 17% 
to $22.7 billion. | 


The decline in physical output of min- 
erals as part of the general economic re- 
cession is reflected in the Bureau of Mines 
indexes of the physical volume of mineral 
production (1967 = 100). With the excep- 
tion of coal, all of the indexes showed de- 
clines. The overall index declined about 
696 to 103.9 index points. The metal index 
declined almost 1096; the nonmetal index, 
almost 12%; and the fuel index, 3%. The 
ferrous and nonferrous metal indexes de- 
clined about 11% and 9%, respectively. 
The base metal index, which with the 
monetary index and the other nonferrous 
metal index make up the nonferrous metal 
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index, also declined about 10%. The mon- 
etary metal and other nonferrous metal 
indexes declined less than 1% and 3%, 
respectively. The construction and other 
nonmetal indexes declined almost 14% 
and 15%, respectively. The chemical index 
declined less than 5%. As mentioned pre- 
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viously, the coal index increased. However, 
its almost 7% increase was not enough to 
offset the over 5% decline in the more 
heavily weighted crude oil and natural gas 
index, which caused the overall fuel index 
to decline. 
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Figure 1 — Value of raw mineral production, exports, and imports. 
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Figure 2.—Indexes of physical volume of mineral product 
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Figure 3.—Indexes of implicit unit value. 
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The FRB index of industrial production 
(1967=100) for all industries declined al- 
most 9% to 113.7 index points in 1975. 
The average for all mining declined more 
than 2% to 106.6 index points. The aver- 
age index for the production of metal, 
stone, and earth minerals declined over 
6% to 109.8 index points. The metal index 
declined just less than 6% to 121.7 index 
points, and the stone and earth minerals 
index declined less than 7% to 101.7 index 
points. The average index for the produc- 
tion of coal, oil, and gas declined over 
1% to 105.8 index points. The production 
index for coal increased more than 8% 
to 113.8 index points, but the average in- 
dex for crude oil and natural gas declined 
almost 3% to 104.5 index points. 

The production index for primary metals 
declined almost 229 to 97.0 index points. 
The iron and steel production index de- 
clined 20% to 95.9 index points, and the 
nonferrous metals and products index de- 
' clined over 24% to 99.3 index points. The 
clay, glass, and stone products index de- 
clined over 13% to 108.8 index points. 

The FRB average production index for 
all mining by month was 107 index points 
in January. It increased to near 109 index 
points in February and remained near 109 
the next 2 months. It declined to near 
106 index points in May, where it re- 
mained for the next 2 months. It declined 
to 105 index points in August then gradu- 
ally increased until it reached almost 107 
points in November. In December it de- 
clined to near 105 index points. The 
monthly index of production for coal, oil, 
and gas followed a similar pattern. It was 
near 104 index points in January, increased 
to near 108 in March, and declined to 
less than 106 in May. In June it was 
again close to 108, declined to near 104 


in August, and increased to near 106 in 


October where it remained until December 
when it was below 105 index points. The 
individual coal index and oil and gas ex- 
traction indexes also followed similar pat- 
terns. The metal, stone, and earth min- 
erals index was near 119 in January, 
dropped almost to 113 in March, to near 
106 in May, and to slightly above 101 in 
June. In July it rose to 105 and for the 
next 2 months remained near 107. It in- 
creased to 110 in November and declined 
to near 108 in December. The individual 
indexes of metal mining and stone and 


earth mineral mining generally followed 
similar patterns through the year. 

The net supply for most principal metals 
and nonmetals declined during 1975. The 
net supply for all but two ferrous metals 
declined: Iron ore, pig iron, and steel ingot 
decreased by more than 8%, 17%, and 
19%, respectively; cobalt declined 48%; 
tungsten, 4096; chromite, 996; and nickel, 
5%. Manganese increased by almost 52% 
and molybdenum almost 14%. The net 
supply of all nonferrous metals except tin 
declined. Platinum-group metals and cad- 
mium had the largest decline at 42% and 
40%, respectively. Aluminum, zinc, and 
antimony showed decreases in the range 
of 20% to 22%; copper, 9%; and uranium 
concentrate, 796. Lead, mercury, and il- 
menite and slag showed declines from 196 
to 696. Tin increased by 1296. The net 
supply of all but two nonmetals declined 
or showed no change. Talc and allied min- 
erals experienced the greatest decline at 
27%, followed by asbestos at 26%, fin- 
ished fluorspar at 22%, and clays at 20%. 
Crushed stone, sand and gravel, gypsum, 
common salt, and potash all declined by 
percentages in the teens. Bromine de- 
creased 6%; sulfur, 296 ; and mica showed 
no change. The net supply of phosphate 
rock rose almost 1496 and that of crude 
barite increased 5%. 

Stocks and Government Stockpiles.— 
Stocks of crude nonfuel minerals at pri- 
mary producers, as illustrated by the Bu- 
reau of Mines index (19672100), rose for 
all but one category in 1975. The overall 
index increased 2796 and the metals index 
increased 1696. Within the metals sector, 
the iron ore index increased 23%, the 
nonferrous index increased 2%, and the 
other ferrous index declined 20%. The 
largest gain in the crude mineral category 
was for nonmetals, which rose almost 37%. 
The Bureau of Mines index of stocks of 
nonfuel minerals at manufacturers, con- 
sumers, and dealers (1967-100) also in- 
creased in all but one category, though 
the overall increase, at 1396, was consid- 
erably smaller than that for crude min- 
erals. The metals sector index increased 
almost 14% and all metal subgroups 
showed increases. Other ferrous increased 
over 29%, followed by iron at under 18%, 
base nonferrous at less than 17%, and 
other nonferrous at almost 1%. Unlike 
producer stocks where nonmetals showed 
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the largest increase of all groups and sub- 
groups, the nonmetals declined 9% for 
minera] manufacturing consumers and 
dealers. | 

Producer stocks of bituminous coal and 
lignite increased by one-third during 1975. 
Those of coke increased fivefold, reflecting 
lower consumption by the steel industry. 
Stocks of most petroleum and related prod- 
ucts also increased with three exceptions: 
Carbon black, which declined over 21%; 
natural gasoline, plant condensates, and 
isopentane, which declined over 296; and 
special naphthas, which declined over 
23%. Stocks of crude petroleum and petro- 
leum products increased almost 6%. Stocks 
of all of its constituents, except special 
naphthas as mentioned previously, also in- 
creased. Crude petroleum stocks increased 
over 296; gasoline, almost 896; liquefied 
gases, almost 8%; distillate fuel oil, over 
4%; residual fuel oil, over 24%; petro- 
leum asphalt, almost 7%; and the other 
products category, nearly 396. Stocks of 
natural gas increased almost 8%. 

The seasonally adjusted book value of 
product inventories increased for all but 
one of the selected mineral processing in- 
dustries during 1975. Petroleum and coal 
products increased almost 1096 to $4,313 
million, as of December 1975. Stone, clay, 
and glass products declined over 296 to 
$3,630 million after having increased over 
32% during 1974. Total primary metals 
inventories increased over 1796 to $13,924 
million. Blast furnace and steel mill in- 
ventories increased almost 3396 to $7,627 
milion, and other primary metals inven- 
tories increased 3% to $6,297 million. The 
total seasonally adjusted book value of 
inventories for selected mineral processing 
industries increased over 12% to $21,867 
million during 1975. 

Of continuing importance to the min- 
eral industry were U.S. Government in- 
ventories of basic stockpile materials. Ma- 
terials on hand as of December 31, 1975, 
with high market values included bauxite, 
chromium, diamond, lead, manganese, sil- 
ver, tin, tungsten, and zinc. 

Exports.—The total value of selected 
minerals and mineral products exported 
during 1975 increased almost 1096. Only 
the two metal sectors did not increase. 
Exports of crude and scrap metals declined 
a little more than 8% and those of manu- 
factured metals declined over 796. Crude 


nonmetallic mineral exports increased over 


one-third. Exports of mineral energy re- 
sources and related products increased over 
3096; those of chemicals, over 1696; and 
those of manufactured nonmetallic miner- 
als, almost 10%. 

The general pattern of the geographic 
distribution of exports of selected mineral 
commodities remained generally stable in 
1975. For some commodities the export 
distribution pattern did change. For ex- 
ample, in the case of iron and steel ingots 
and other primary forms, the share of 
exports to North America increased 27 
percentage points to 6296, that of South 
America decreased 20 percentage points 
to 1596, and that of noncentrally planned 
Asia declined 11 percentage points to 4%. 
In the case of silver, platinum, and plati- 
num-group metals, the share of exports to 
North America were 22 percentage points 
less and to noncentrally planned Asia were 
12 percentage points less than in 1974, 
and the percentage exported to noncen- 
trally planned Europe was double what it 
had been in 1974. The share of zinc and 
zinc alloy exports that went to South 
America declined from one-third to one- 
fifth, that to noncentrally planned Asia de- 
clined from 1996 to 696, and that to non- 
centrally planned Europe increased from 
3096 to 5296. The change in the pattern 
of tin and tin alloys exports was an upward 
shift in the shares to North America and 
South America of 35 percentage points to 
55% and 18 points to 24%, respectively, 
and a shift downward for noncentrally 
planned Europe of 54 points to 1796. The 
distribution of exports of uranium and 
thorium and their alloys shifted away from 
North America, down 15 percentage points, 
to 26%; away from noncentrally planned 
Europe, down 20 percentage points, to 
28%; toward noncentrally planned Asia, 
up: 26 points to 34%; and to Oceania, up 
from zero to 12%. l 

Imports.—The total value of selected 
minerals and mineral products imported 
during 1975 decreased almost 2% from the 
high 1974 levels. This was caused by de- 
clines in imports in the manufactured non- 
metallic minerals sector of 16% and the 
manufactured metals sector of 22%. In 
all other sectors the value of imports in- 
creased. The value of crude nonmetallic 
minerals imported increased just over 1%; 
those of crude and scrap metals, almost 
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7% ; those of mineral energy resources and 
related products, over 4%; and chemicals, 
over 19%. 

The general geographic distribution pat- 
tern for imports of selected mineral com- 
modities remained generally stable during 
1975. However, as was the case for ex- 
ports, the pattern did change for some 
commodities. Imports of phosphates, crude 
and apatite, were all from North America, 
while in 1974 noncentrally planned Asia 
and Africa supplied 1096 and 16%, re- 
spectively. The percentage of mica, in- 
cluding scrap, imports from North America 
and noncentraly planned Asia increased 
and that from South America declined. 
The share of copper ores and concentrates 
from North America increased, and those 
from South America and noncentrally 
planned Asia declined. The shares of tin 
waste and scrap from North America and 
noncentrally planned Asia declined 64 per- 
centage points to 8% and 21 percentage 
points to 1%, respectively; that from non- 
centrally planned Europe increased 85 per- 
centage points to 91%. The shares of plat- 


inum-group metal ores, concentrates and 


waste imports from North America and 
South America increased, and those from 
noncentrally planned Europe and Asia 
declined. 

Consumption.—In 1975 consumption of 
most major mineral products dropped sig- 
nificantly. All selected ferrous metals 
showed declines. Raw steel consumption 
declined almost 2096, and iron ore con- 
sumption decreased over 17%. Metallurg- 
ical-, refractory-, and chemical-grade chro- 
mite ores decreased at rates of 41%, 38%, 
and 34%, respectively, the largest declines 
of all ferrous metals. Molybdenum con- 
sumption fell almost 1996; tungsten, 14%; 
and manganese ore, 396. Consumption of 
all major nonferrous metals declined with 
the exception of estimated private pur- 
chases of uranium, which increased 5%. 
Refined copper consumption declined 
30% ; primary antimony, 28% ; all classes 
of zinc, more than 26%; and platinum, 


almost 3496. Apparent consumption of 
aluminum, primary and secondary lead, 
and ilmenite and titanium slag declined at 
rates between 19% and 21%. Primary 
mercury decreased 15%, and industrial 
consumption of silver declined 1096. Con- 
sumption of all selected major nonmetals 
declined. Phosphate rock showed the larg- 
est decline at 3196, followed by asbestos 
at 28%, and sand and gravel and clays 
both at 19%. Potash, crushed stone, ce- 
ment, and salt decreased at rates between 
13% and 17%. Lime consumption de- 
clined over 11% and sulfur fell 2%. 

Total energy resource inputs in terms of 
British thermal units (Btu) declined al- 
most 3%. Bituminous coal consumption in- 
creased, anthracite remained unchanged, 
and natural gas and petroleum including 
natural gas liquids fell. Total net electricity 
generation increased. In the utilities sec- 
tor, electricity generation at conventional 
fuel-burning plants and at hydropower 
plants declined, while that at nuclear 
power plants increased by half. Industrial 
electricity production declined. 


ENERGY 


Energy use in the United States de- 
creased in 1975 for the second year in a 
row. The 2.5% decline from 1974 was 
largely attributable to the 696 decrease in 
energy use by the industrial sector that, in 
turn, was caused by lowered economic ac- 
tivity, higher fuel prices, and greater en- 
ergy conservation. Net imports of all fuels 
fell 4.496 on a Btu basis from 1974 levels, 
accounting for 16.196 of 1975 total gross 
energy use—about the same as in 1974. 
Consumption on a Btu basis declined for 
all energy sources with the exception of 
nuclear power. There was a 2% decrease 
in per capita energy use and the ratio of 
energy use to GNP declined slightly in 
1975. This ratio of energy use to GNP 
has declined since 1971, indicating the 
U.S. economy is using energy more ef- 
ficiently to create GNP. | 
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Figure 4.—Production and calculated gross consumption of mineral energy resources 
and electricity from hydropower and nuclear power. 


Production.—Total production of min- 
eral energy resources and electricity from 
hydropower and nuclear power in 1975 
declined almost 2% to 60,135 trillion Btu. 
All sources of energy production declined 
except bituminous coal and lignite, which 
increased 6% but accounted for 25% of 
total production, and nuclear power, which 
increased 51% but accounted for only 3% 
of total production. Anthracite declined 
6%; natural gas, 796; petroleum, almost 
5% ; and hydropower, a negligible amount. 

Consumption.—In 1975 U.S. energy 
consumption declined almost 3% to 70,558 
trillion Btu. Consumption of all energy 
resources declined except for electricity 
from nuclear power, which increased 51%. 
Anthracite consumption fell almost 696 in 
terms of Btu's; bituminous coal, less than 
196; and coke, over 76%. Petroleum con- 
sumption dropped 2%; natural gas, more 
than 896; and natural gas liquids, almost 
496. Consumption of electricity from hy- 
dropower declined more than 2%. 

In 1975 the household and commercial 
sector received 43% of its energy input 
from natural gas, 33% from petroleum, 


23% from electric utilities, and the re- 
maining 1% from coal. For industrial 
users, the corresponding shares were ap- 
proximately 42%, 27%, 13%, and 18%. 
Petroleum accounted for almost 97% of 
transportation’s energy consumption. En- 
ergy input to electric utilities was 43% 
from bituminous coal. and lignite, 16% 
each from petroleum, natural gas, and hy- 
dropower, and 9% from nuclear power. 
Coal.—In 1975 the domestic supply of 
anthracite declined more than 6% to 5.1 
million tons; that of bituminous coal and 
lignite increased less than 1% to 556 mil- 
lion tons. Exports of anthracite declined 
almost 7% and those of bituminous coal 
rose almost 10%; bituminous coal imports 
decreased 55%. The household and com- 
mercial sector accounted for about 44% 
of anthracite consumption, and the re- 
mainder was almost equally divided be- 
tween electric utility power generation and 
industrial uses. Electric utilities accounted 
for 73% of bituminous coal consumption, 
and industrial uses, for another 26%. 
Natural Gas.—The domestic supply of 
natural gas declined 8% in 1975 to 19,538 
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billion cubic feet. Domestic production 
continued to decline, dropping to 19,236 
billion cubic feet or 7% below the 1974 
level. Exports declined over 5% and im- 
ports decreased less than 196. Net stock 
additions rose more than 300%. Demand 
for natural gas declined 15% in the in- 
. dustrial sector, rose 1% in the household 
and commercial sector, and declined in the 
other consuming sectors. 

- Petroleum.—The domestic supply of 
crude oil in 1975 increased almost 3% to 
4,541 million barrels. Domestic production 
continued to decline, falling to 3,057 mil- 
lion barrels, which represented a decrease 
of almost 5% from the 1974 figure. An 
1896 increase in imports contributed to the 
larger 1975 supply. Exports and stocks re- 
mained negligible. The domestic supply of 
refined petroleum products declined 296 to 
5,954 million barrels. The demand for 
petroleum declined in all consuming sectors 
except transportation, which increased 1% 
and accounted for over 62% of all petro- 
leum consumed. 

Nuclear Energy.—In 1975 nuclear 
energy consumption was 31.4% greater 
than that of 1974. In terms of Btu's it 


rose from 1.7% of total energy consump- 
tion in 1974 to 2.6% of the total in 1975. 

Hydropower. Consumption of hydro- 
power in 1975 declined 2.4% from the 
1974 figure. Hydropower accounted for 
4.696 of U.S. total energy consumption in 
1975, the same as that of 1974. 

Other Energy.—The search for alternate 
energy sources continued during 1975. 
Under development were geothermal, oil 
shale, solar, wind, nuclear fusion, tidal, 
and biological (from organic wastes) 
sources, World output of geothermal en- 
ergy was double what it had been in 1972. 
The United States was the largest pro- 
ducer of geothermal power, all of which 
was produced at one site. Because of eco- 
nomic, technical, geologic, and environ- 
mental factors, additional development of 
geothermal power on federally leased lands 
in 1975 was minimal. Oil shale develop- 
ment proceeded, in spite of problems in- 
volving high costs and environmental con- 
cerns. The other alternate sources of energy 
remained minor or theoretical, but there 
was strong interest in the development and 
expansion of solar, wind, and fusion power 
into significant energy sources. 


EMPLOYMENT AND PRODUCTIVITY 


Employment.—Employment in selected 
mineral industries changed in a mixed pat- 
tern during 1975. Total mining employ- 
ment increased almost 11% to 744,900. 
Metal mining employment was unchanged 
at 92,300, although employment in iron 
mining increased over 2% and employ- 
ment in copper mining declined over 13%. 
Nonmetal mining and quarrying employ- 
ment declined over 3% to 115,100. Total 
employment in the fuel industries increased 
almost 17% to 537,500. Employment in 
coal mining increased about 20%, em- 
ployment in crude petroleum and natural 
gas fields increased 11%, and employment 
in oil and gasfield services increased almost 
19%. 

Total mineral manufacturing employ- 
ment declined almost 8% to 888,400 dur- 
ing 1975. Nonfuel mineral manufacturing 
employment declined 10% to 691,000. Em- 
ployment at fertilizer plants (complete and 
mixing), blast furnaces, steelworks and 
rolling mills, and nonferrous smelting and 
refining plants all declined about 10%; 
employment in the hydraulic cement in- 
dustry declined over 7%. 


Hours and Earnings.—Average hourly 
earnings in the extractive industries in- 
creased more than 10% to $5.42 for non- 
fuels, and almost 1496 to $6.14 for fuels. 
Hours worked declined more than 296 in 
the nonfuels industry, but increased almost 
1% in the fuels industry. The resulting 
increases in weekly earnings were more 
than 7% for nonfuels and almost 15% 
for fuels. Within the nonfuels industry, 
average hourly earnings increased about 
13% to $6.13 for metal mining and more 
than 796 to $4.85 for nonmetallic mining 
and quarrying. As weekly hours declined 
over 2% in metal mining, weekly earnings 
only increased about 10%. In the non- 
metallic mining and quarrying industry, 
weekly hours declined 696 causing weekly 
earnings to increase less than 196. Within 
the metal mining sector, iron ores showed 
average hourly earnings increasing more 
than 1496 to $6.34, average weekly hours 
declining almost 296, and average weekly 
earnings increasing more than 1296. Cop- 
per ores showed average hourly earnings 
increasing almost 1596 to $6.33, average 
weekly hours decreasing almost 5%, and 
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average weekly earnings increasing almost 
10%. Within the extractive fuels industries, 
average hourly earnings in coal mining 
increased more than 16% to $7.21, aver- 
age weekly hours increased nearly 3%, and 
average weekly earnings increased almost 
20%. Average hourly earnings in the crude 
petroleum and natural gas industries in- 
creased over 13% to $6.05, average weekly 
hours declined nearly 396, and average 
weekly earnings increased over 11%. 

For all manufacturing, hourly earnings 
increased over 11% to $6.71 during 1975, 
weekly hours declined almost 4%, and 
weekly earnings increased 7%. Weekly 
hours declined for all of the selected min- 
eral manufacturing industries. Hourly earn- 
ings for the fertilizer industry (complete 
and mixing) increased almost 11% to 
$4.43, weekly hours declined over 1%, and 
weekly earnings increased less than 10%. 
For the hydraulic cement industry, hourly 
earnings increased over 7% to $6.33, 
weekly hours declined almost 2%, and 
weekly earnings increased less than 6%. 
Hourly earnings in the blast furnaces, steel 
and rolling mills industry increased more 
than 11% to $7.11, weekly hours declined 
just over 5%, and weekly earnings de- 
clined almost 6%. Hourly earnings in. the 
nonferrous smelting and refining industry 
increased almost 11% to $5.96, weekly 
hours declined over 3%, and weekly earn- 
ings increased over 7%. In petroleum re- 
fining and related industries hourly earn- 
ings increased 14% to $6.42, weekly hours 
declined nearly 2%, and weekly earnings 
increased nearly 12%. In petroleum re- 
fining, hourly earnings increased almost 
16% to $6.89, weekly hours declined just 


over 2%, and average weekly earnings in- 


creased just over 13%. Hourly earnings 


for other petroleum and coal products in- 
creased almost 10% to $5.03, weekly hours 
declined almost 2%, and weekly earnings 
declined just under 8%. 

Wages and Salaries.—During 1975 total 
wages and salaries for all industries in- 
creased over 596 to $806.7 billion. In the 
mining sector the increase was over 21% 
to $10.7 billion, and in the manufacturing 
sector total wages increased only slightly 
to $211.7 billion. The 1974 figures, which 
were not available last year, show total 
wages and salaries for all industries in- 
creasing 996 to $764.5 billion; those in 
the mining sector, increasing over 21% to 


$8.8 billion; and those in the manufactur- 
ing sector, increasing almost 8% to $211.4 
billion. During 1975 the average earnings 
of full-time employees in all industries in- 
creased almost 9% to $10,892; in the min- 
ing sector, the increase was almost 14% 
to $14,647; and in the manufacturing sec- 
tor, the increase was about 1096 to $11,- 
941. These figures also were not available 
in 1974. During 1974 average earnings of 
full-time employees in all industries in- 
creased almost 8% to $10,004; in the 
mining sector, the increase was over 10% 
to $12,896; and in the manufacturing sec- 
tor, the increase was over 896 to $10,845. 

Labor Turnover Rates.—The total ac- 
cession rate (hires and rehires) for the 
manufacturing sector declined almost 12% 
during 1975. Six of the nine selected min- 
eral industries also showed declines in their 
accession rates. The accession rate for hy- 
draulic cement increased over 93%, the 
rate for blast furnaces, steel and roll- 
ing mills increased 40%, and the rate for 
coal mining increased over 21%. Those 
showing declines in accession rates were 
iron ores, over 1196; petroleum refining 
and related industries, almost 2296; metal 
mining, almost 2396; petroleum refining, 
over 29%; nonferrous smelting and refin- 
ing, over 3396; and copper ores, almost 
41%. 

The total separation rate for the manu- 
facturing sector declined more than 12% 
during 1975. Six of the nine selected min- 
eral industries showed increases in their 
separation rates. They were hydraulic 
cement, over 86%; blast furnaces, steel 
and rolling mills, almost 83%; iron ores, 
almost 2996; nonferrous smelting and re- 
fining, over 15%; coal mining, almost 8%; 
and metal mining, over 396. The separa- 
tion rate for copper ores remained un- 
changed. The rate for petroleum refining 
declined 20%, and that for petroleum re- 
fining and related industries declined al- 
most 21%. 

The layoff rate for the manufacturing 
sector increased 40%. The layoff rate in- 
creased substantially for all of the six se- 
lected nonfuel mineral industries. It more 
than quadrupled for the blast furnaces, 
steel and rolling mills industry, the non- 
ferrous smelting and refining industry, and 
the copper ore industry; the layoff rate 
more than tripled for the hydraulic cement 
industry, the metal mining industry, and 
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the iron ore industry. The layoff rate re- 
mained unchanged in petroleum refining 
and related industries and the coal min- 
ing industry, and it declined 25% in the 
petroleum refining industry. 
Productivity.—The indexes of labor pro- 
ductivity for selected mineral industries 
during 1974 (latest data available) all 
declined. The index of crude copper ore 
mined per employee declined over 7%, per 
production worker the index declined over 
696, and per production worker man-hour 
it declined over 396. The same indexes 
for recoverable copper metal declined over 


12%, almost 11%, and over 8%, respec- 
tively. The indexes of crude iron ore mined 
per employee and per production worker 
each declined over 596, and the per pro- 
duction worker man-hour index declined 
almost 796. For usable iron:ore mined, the 
first two indexes declined almost 996 and 
the last index, almost 1096. The indexes 
for refined petroleum per employee, per 
production worker, and per production 
worker man-hour declined about 5%, 6%, 
and almost 7%, respectively. Those for 
bituminous coal and lignite declined about 
1%, 6%, and 2%, respectively. 


PRICES AND COSTS 


Index of Average Unit Mine Value.— 
The index of average unit mine value 
(1967=100) is designed to reflect the unit 
values of mine production. It shows the 
unit mine values of most minerals increas- 
ing during 1975; only the base and mone- 
tary nonferrous metals indexes declined. 
The total index of average unit mine value 
increased almost 18% to 252.9 index 
points. The metal index increased 12%; 
the nonmetal index, over 2396; and the 
fuel index, over 17%. The ferrous metal in- 
dex increased 30%. The nonferrous metal 
index declined just over 3%, reflecting an 
almost 12% decline in the base nonferrous 
metal index and an almost 10% decline 
in the monetary metal index. The other 
nonferrous metals index increased over 
42%. In the nonmetallic mineral sector, 
the construction index increased about 
16%, the chemical index increased over 
52%, and the other nonmetals index in- 
creased almost 16%. In the fuels sector, 
both the coal index and the crude oil and 
natural gas index increased over 19%. 

Index of Implicit Unit Value.—The in- 
dex of implicit unit value (1967100) is 
designed to reflect the unit values of the 
minerals included in the index of the 
physical volume of mineral production. 
For 1975 it reflects the same pattern of 
price changes as the aforementioned index 
of average unit mine value. With the 
exception of base and monetary nonferrous 
metals the indexes all increased. The total 
index of implicit unit value increased over 
19% to 252.5 index points. The metal 
index increased almost 596; the nonmetal 
index, about 2596; and the fuel index, 
about 1996. The ferrous metal index in- 


creased almost 3096. The nonferrous metal 
index declined over 6%, reflecting an 
almost 1396 decline in the base nonferrous 
metal index and an over 396 decline in 
the monetary metal index. The other non- 
ferrous metals index increased over 45%. 
In the nonmetallic mineral sector, the 
construction index increased 16%, the 
chemical index increased 57%, and the 
other nonmetals index increased almost 
17%. In the fuels sector, the coal index 
increased just over 19% and the crude oil 
and natural gas index increased over 20%. 

Prices.—In 1975 wholesale price indexes 
for selected metals, minerals, and fuels 
increased at significantly lower rates than 
those in 1974. The index for all com- 
modities increased over 9%, less than half 
the 1974 rate; for commodities other than 
farm and food it increased 11.5%, also 
nearly half the 1974 rate. The index for 
metals and metal products increased 8%, 
nearly a quarter of the 1974 rate. Not 
only were the rates of increase lower than 
those in 1974, but several indexes in the 
metals and metal products categories ac- 
tually decreased. Iron and steel scrap de- 
creased 30%, to 254.6; nonferrous scrap 
decreased 35%, to 128.3; nonferrous met- 
als decreased over 8%, to 171.6; and 
common pig lead decreased over 3%, to 
154.0. Metals and metal products in- 
creasing significantly were the following: 
Iron ore, 25%; semifinished steel products, 
over 2296; finished steel products, over 
1596; foundry and forge shop products, 
20%; pig iron and ferroalloys, nearly 
4196; and primary metal refinery shapes, 
about 63%. 

The overall index for nonmetallic min- 
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eral products increased about 13% to 174.0, 
with many of the indexes for nonmetallic 
mineral products increasing at about the 
same rate. Exceptions included the follow- 


ing: Gypsum products, which increased the. 


least, less than 5%; phosphate rock in- 
creased the most, 13396; phosphates, 
nearly 100% ; nitrogenates, 40% ; fertilizer 
materials, over 6096; and potash and in- 
sulation materials, over 2596. The price 
index for fuels and. related products and 
power increased about 18%; price indexes 
for most selected fuels increased at about 
this rate. Exceptions included the follow- 
ing: Anthracite, which increased over 
5096, and coke and gas fuels, which both 
increased by about one-third. 

Prices of mineral energy resources con- 
tinued to increase in 1975 with the excep- 
tions of Bunker C residual fuel oil at all gulf 
ports and No. 2 distillate, which decreased 
from $10.28 to $9.30 per barrel, and from 
30.69 cents to 28.43 cents per gallon, re- 
spectively. The average price of bituminous 
coal at merchant coke ovens increased at 
the largest rate, nearly 54% to $52.63 per 
short ton; average sales realization prices 
for anthracite increased between 3596 and 
4396 to between $38.40 and $42.15 per 
ton. Áverage prices of residual fuel oil, 
after doubling in 1974, remained fairly 
stable; No. 6 fuel, maximum 1% sulfur, 
was $12.26 per barrel, up from, $11.95; 
No. 6 fuel, maximum 0.3%, at Philadel- 
phia, was $13.16 per barrel, up only $.05 
from 1974. The average price of No. 
2 distillate fuel oil at Philadelphia in- 
creased over 16% to 29.19 cents per 
gallon. The average value at the well for 


natural gas increased over 4396 to 43.5 
cents per thousand cubic feet, and at the 
point of consumption almost 3096 to $1.15 
per thousand cubic feet. | 

During 1974 (latest data available) 
the average cost of electricity increased 
sharply owing to the higher price of im- 


ported oil. Of all the regions, New England 
price increases were the greatest, reflecting 


the dependence on imported oil. The cost 
of residential electricity increased over 
35%, raising the average price to 4.2 cents 
per kilowatt-hour. Commercial and indus- 
trial electricity prices increased over 43% 
to 3.3 cents per kilowatt-hour. The Mid- 
dle Atlantic region experienced similar 
price increases as did Alaska and Hawaii. 
In the East South-Central region the cost 
of electricity was the lowest, pardy due to 
the influence of the Tennessee Valley 
Authority (TVA). The nationwide average 
cost of electricity increased 0.4 cents per 
kilowatt-hour for residential as well as 
commercial and industrial electricity, rais- 
ing prices to 2.8 cents per kilowatt-hour 
and 2.0 cents per kilowatt-hour, respec- 
tively. 

Principal Metal Mining Expemes.— The 
index of principal metal mining expenses 
(19672100) increased 14% to 198 index 


points. The labor component increaed at 


about the same rate to 205 index points, 
and the supply component increased. less 
than 13% to 177 index points. The fuel 
component increased almost 18% to 245 
index points, and the electrical energy 
component increased more than 18% to 
193 index points. | Ech 
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Figure 5.—Index of labor costs per dollar of product. 


Costs.—The 1975 indexes of relative 
costs and productivity (1967 = 100) in gen- 
eral showed increases in labor costs per 
unit of output and mixed changes in both 
the value of product per man- period and 
labor costs per dollar of product. For iron 
ore, the index of labor costs per unit of 
output and the index of value of product 
per man- period both increased strongly but 
the index of labor costs per dollar of 
product declined. For copper, the index of 
labor costs per unit of output increased and 
the index of value of product per man- 
period declined. The index of labor costs 
per dollar of product increased signifi- 
cantly. For bituminous coal, the index of 
labor costs per unit of output increased 
significantly, and the index of value of 
product per man-period increased moder- 
ately. The index of labor costs per dollar 
of product increased slightly. The petro- 
leum indexes of labor costs per unit of 


INCOME AND 


National Income Generated.—National 
income originating in all industries was 
$1,236 billion in 1975, a more than 7% 
increase above that of 1974. National 
income originating in the mining sector 
increased more than 22% to $18.8 billion. 
The largest share of income originating in 
the mining sector was from the crude 


output rose 22% in 1974 (latest data 
available), the value of product per man- 
period increased by 58%, and the index 
of labor costs per dollar of product de- 
clined almost 30%. 

The 1975 price indexes for mining con- 
struction and material handling machinery 
and equipment (1967 = 100) all increased 
significantly. The index for portable air 
compressors and the index for mixers, 
pavers, spreaders, etc., both increased about 
13%. The indexes for construction ma- 
chinery and equipment; power cranes, 
excavators, and equipment; scrapers and 
graders; and tractors other than farm each 
increased by more than one-fifth. The in- 
dexes for oilfield machinery and tools and 
specialized construction machinery both in- 
creased about one-fourth. Mining machin- 
ery and equipment again increased the 
most, at 28%. 


INVESTMENT 


petroleum and natural gas industry. It was 
$8.2 billion, almost 24% greater than that 
of 1974. Income originating in the coal 
mining sector, $6.7 billion, was almost 30% 
greater than that of 1974. Income from the 
mining and quarrying of nonmetallic min- 
erals increased over 2% to $2.1 billion, 
and income in the metal mining sector 
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increased 10% to $1.7 billion. Income 
originating in the manufacturing sector 
increased 4% to $309.9 billion. Income 
originating in the primary metal industries 
declined almost 7% to $26.0 billion; in 
the chemicals and allied products industries 
it increased nearly 1096 to $23.8 billion; 
in the petroleum refining and related in- 
dustries it declined 296 to $13.8 billion; 
and in the stone, clay, and glass products 
industry it declined over 296 to $9.5 
billion. Information relating to national in- 
come originating in the mineral industries 
was not available last year. During 1974 
national income originating in all industries 


increased over 796 to $1,152 billion. In. 


increased almost 52% to 


mining it 


$15.4 billion. Within this sector, income 
originating in the petroleum and natural 


gas industry increased about 6996 to $6.6 
billion; in coal mining it increased about 
81% to $5.2 billion; in the nonmetallic 
sector it increased over 10% to $2.1 bil- 
lion; and in metal mining it increased over 
3% to $1.5 billion. Income originating in 
the manufacturing sector increased over 
5% during 1974 to $298.2 billion. Income 
originating in the primary metal industries 
increased almost 28% to $28.0 billion; 
in the chemicals and allied products in- 
dustry it increased over 6% to $21.7 
billion; in the petroleum refining and 
related products industry it increased al- 
most 6596 to $14.1 billion; and in the 
stone, clay, and glass products industry it 
declined almost 196 to $9.7 billion. 

Profits and Dividends.—The average an- 
nual profit rate on shareholders! equity in 
all manufacturing industries decreased 
more than 3 percentage points during 
1975 to 11.6%. All of the selected mineral 
. manufacturing industries showed substan- 
tial decreases in profit rate. The profit rate 
for primary metals decreased almost 8 per- 
centage points to 8.596; that for primary 
iron and steel decreased over 6 percentage 
points to 10.796; that for primary nonfer- 
rous metals declined over 10 percentage 
points to 5.2%; that for stone, clay, and 
glass products declined almost 4 percentage 
points to 6.896; for chemicals and allied 
products it declined over 3 percentage 
points to 15.296; and for petroleum and 
coal products it declined over 8 percentage 
points to 12.5%. 

Total dividends for all manufacturing 
increased almost 396 to $19,995 million 
during 1975. Total dividends declined for 


all of the selected mineral manufacturing 
industries except petroleum and coal prod- 
ucts, which increased over 5% to $4,266 
million. Total dividends for primary metals 
declined almost 496 to $1,172 million; for 
primary iron and steel the decline was 
over 296 to $717 million; for primary 
nonferrous metals the decline was 696 to 
$454 million; for stone, clay, and glass 
products the decline was almost 2% to 
$442 million; and for chemicals and allied 
products the decline was over 196 to 
$2,758 million. | | 

The total number of industrial and 
commercial failures and their current lia- 
bilities were up significantly in 1975 over 
what they had been in 1974. The number 
of failures increased over 15% to 11,432 
and their current liabilities were $4.4 bil- 
lion, which is over 4396 greater than the 
equivalent figure for 1974. The number of 
failures in the mining sector almost tripled 
to 26 from the 9 of 1974, although it was 
not as great as the 32 of 1973. The current 
liabilities of mining failures at $9.5 million 
were more than 696 less than those of 
1974. In the manufacturing sector the 
number of failures and their liabilities 
were both greater than their 1974 equiv- 
alents but not by as great a magnitude as 
the 1596 and 43% increases in the total 
number of failures and their liabilities 
shown in the preceding text. | 

New Plant and Equipment.—Expendi- 
tures for new plant and equipment in- 
creased significantly for mining (including 
fuels) and for most of the selected mineral 
manufacturing industries. Expenditures by 
firms in the mining industry increased over 
1996 to $3.79 billion; those by all manu- 
facturing firms increased over 496 to 
$47.95 billion. Expenditures by firms in 
the primary iron and steel industry showed 
the largest increase among the selected 
mineral manufacturing industries; they in- 
creased almost 4396 to $3.03 billion. Ex- 
penditures in the petroleum industry in- 
creased over 3196 to $10.51 billion, and 


. those in the chemical and allied products 


industry increased almost 1096 to $6.25 
billion. Expenditures by firms in two of the 
selected mineral manufacturing industries 
declined. Those for the stone, clay, and 
glass products industry declined over 1% 
to $1.42 billion, and those for the primary 
nonferrous metals industry declined more 
than 296 to $2.28 billion. 

Plant and equipment expenditures of 


REVIEW OF THE MINERAL INDUSTRIES 15 


foreign affiliates of U.S. companies in- 
creased about 10% in both mining and 
smelting, and petroleum and declined 3% 
in manufacturing during 1975. Expendi- 
tures in mining and smelting were $1,184 
million. Most of this was in Canada, which 
increased more than 46% over the 1974 
value. Mining and smelting investments for 
plant and equipment declined in all other 
areas. Petroleum investments totaled $9,370 
million. Those in Canada declined over 
5% ; those in Latin America declined al- 
most 8% ; those in Europe increased almost 
3796; and those in all other areas, which 
made up almost one-half of the petroleum 
investments, increased well over 6%. Man- 
ufacturing investments were $11,384 mil- 
lion during 1975. Most of this was invested 
in Europe, which showed a decline of just 
over 1%. Investments in Canada declined 
over 17% and those in Latin America 
increased almost 17%. Manufacturing in- 
nem in all other areas declined over 
1%. 

Issues of Mining Securities.—Estimated 
gross proceeds from all corporate primary 
security offerings in 1975 were $52.6 bil- 
lion, a 3996 increase from those of 1974. 
Almost 8096 of these were from bonds, 
almost 1496 were from common stock, and 
well over 6% were in preferred stock. 
Proceeds from offerings in extractive in- 
dustries increased over 6696 to $1.6 billion. 
More than 5396 were from common stock, 
42% from bonds, and almost 596 from 
preferred stock. In the manufacturing sec- 
tor, proceeds from offerings increased 80% 
to $18.8 billion. More than 9196 were from 
bonds; 696, from common stock; and al- 
most 396, from preferred stock. 

Foreign Investment.—Direct foreign in- 


vestment of U.S. companies abroad in- 
creased over 14% to $118.6 billion during 
1974 (latest data available). The percent- 
age of petroleum investments received by 
developing countries remained greater than 
the percentage of total investments. In- 
vestment in developing countries remained 
at about 24% of total foreign investment, 
while petroleum investment in developing 
countries dropped more than 3 percentage 
points to 2796 of total foreign petroleum 
investment. Petroleum investment in de- 
veloped countries totaled $18.4 billion. 
Europe accounted for over 54% of this, 
and Canada accounted for slightly more 
than 31%. Petroleum investments in de- 
veloping countries dropped 2% to $8.2 
billion. Of this, countries in the Western 
Hemisphere accounted for more than 4396; 
other Africa, slightly over 16%; and the 
Middle East, almost 20%. 

U.S. investments in foreign mining de- 
creased over 18% to $6.1 billion. The 
largest decrease occurred in Canada, where 
investment decreased 25%, from $3.7 bil- 
lion to $2.8 billion. Even with such a drop 
in investment, Canada accounted for over 
two-thirds of foreign mining investment 
in developed countries. Australia ranked 
second with nearly 24%. Mining invest- 
ments in developing countries totaled $2.1 
billion with almost half going to Latin 
American Republics. 

The value of foreign direct investment 
in the United States in 1974 (latest data 
available) was $21.7 billion, an increase of 
about 19%. Investment in the petroleum 
sector increased over 27% to $5.9 billion, 
which was over 27% of the total direct 
foreign investment in the United States. 


TRANSPORTATION 


The total quantity of major minerals 
and mineral energy products transported by 
rail and water during 1974 (latest data 
available), decreased by 2.31 million short 
tons to slightly over 1,720 million short 
tons. Almost 60% of all commodities trans- 
ported by rail and over 82% of all com- 
modities transported by water were mineral 
products. Over 64% of selected metals 
and minerals, except fuels, were trans- 
ported by rail, while only about 45% of 
selected mineral energy resources and re- 
lated products were transported by rail. 


In the metals and minerals, except fuels, 
category, the volume of commodities trans- 
ported by rail increased less than 0.1% to 
452.3 million short tons. Of this total, over 
76% consisted of six commodities: Iron ore 
and concentrates, crushed and broken 
stone, iron and steel ingot, sand and gravel, 
phosphate rock, and iron and steel scrap. 
The largest percentage decrease was in 
nonferrous metal scrap, which in 1974 
shipped only about 15% of its 1973 ton- 
nage. 

Transportation by water for metals and 
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minerals, except fuels, decreased nearly 3% 
to 252.4 million short tons. Three com- 
modities accounted for over 76% of the 
total metals and minerals; they were iron 
ore and concentrates, crushed and broken 
stone, and limestone flux and calcareous 
stone. x 

A total of 461.6 million short tons of 
mineral energy resources and related prod- 
ucts were transported by rail in 1974; this 
was 4% greater than that of 1973. By 
volume the largest commodity shipped was 
bituminous coal and lignite, which ac- 
counted for nearly 84% of the total. Crude 
petroleum shipped by rail increased nearly 
38% from that of 1973. 

Water transportation of mineral energy 
products totaled 554.6 million short tons 
in 1974, more than 2% below that of 1973. 


Again, coal accounted for the largest share 
of tonnage, 26% ; followed by residual fuel 
oil, 20% ; gasoline, 16% ; and crude petro- 
leum and distillate fuel, each 15%. The 
largest percentage increase occurred in 
coke, almost 31%. Significant decreases oc- 
curred in jet fuel, 18% and liquefied pe- 
troleum gases and coal gases, almost 27%. 

A total of 976,700 miles of gas pipeline 
existed in 1974 (latest data available), an 
increase of more than 1% from that of 
1973. Total petroleum pipeline mileage in 
1974 (latest data available), as reported 
before, was 222,000 miles. It was made up 
of 31% crude gathering systems in field 
operations, 34% large size crude trunk- 
lines, and 35% petroleum product pipelines 
extending from refineries to extraction 
terminals. | | 


RESEARCH ACTIVITIES 


Total research and development expend- 
itures in the United States during 1974 
(latest data available) were $22.3 billion, 
almost 796 greater than that in 1973. 
Following past patterns, almost 63% was 
spent by the private sector and more than 
3796. was spent by the Federal Govern- 
ment. Research and development expend- 
itures in the petroleum refining and ex- 
tractive industries increased almost 19% to 
$598 million. Almost 9796 of these ex- 
penditures were privately financed, with 
the remainder financed by the Federal 
Government. Expenditures in the chemicals 
and allied products industries increased 
more than 1396 to $2.4 billion. Almost 
91% of these were financed by private 
industry. During 1973 the percentage of 
research expenditures financed by private 
industry was about the same as that of 
1974. 

Bureau of Mines.—The role of Bureau 
of Mines research is to foster the efficient 
use of our mineral resources in order to 
insure adequate mineral supplies without 
objectionable environmental, social and 
economic effects. The Bureau conducts 
scientific and engineering investigations to 
improve the recovery of minerals from 
domestic deposits, to improve the econom- 
ics of recycling scrap metals, to achieve 
more efficient utilization of mineral prod- 
ucts by extending their lifespan, and to find 
industrial uses for mineral wastes and thus 
improve the environment. Bureau research 


concentrated on the following areas: Min- 
ing, metallurgy, secondary resource recov- 
ery and pollution abatement, economics 
and helium. 

Bureau of Mines funding obligations for 
mining and mineral research and develop- 
ment during fiscal year 1975 were $101.6 
million. This figure is almost 54% greater 
than the corresponding 1974 figure. Funds 
for applied research in fiscal year 1975, 
at $51.0 million, were more than double 
those for fiscal year 1974. Funds for basic 
research declined almost 6696 to $1.9 mil- 
lion. Funds for development increased al- 
most 37% to $48.7 million. For fiscal year 
1976, obligations were estimated to be 
$139.0 million, an increase of almost 37%. 
Funds for applied research in fiscal year 
1976 were estimated to increase almost 
55% to $79.0 million; for basic research 
they were estimated to decline almost 53% 
to $0.9 million; and for development they 
were expected to increase over 21% to 
$59.1 million. 

Bureau of Mines funding obligations for 
total research increased more than 73% ` 
to $52.9 million during fiscal year 1975. 
Funds for engineering sciences nearly 
doubled to $47.7 million; for the physical 
sciences they declined over 64% to $1.9 
million; for the mathematical sciences they 
increased more than 169% to $1.3 million; 
and for the environmental sciences they 
increased almost 143% to $2.0 million. 
Obligations for total research for fiscal year 
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1976 were estimated to increase 51% to 
$79.9 million. For engineering sciences they 
were estimated to increase almost 55% to 
$73.9 million; for the physical sciences they 
were estimated to increase almost 10% to 
$2.1 million; for the mathematical sciences 
they were estimated to increase 23% to 
$1.6 million; and for the environmental 
sciences they were estimated to increase 
1796 to $2.4 million. Highlights of Bureau 
research activities, including work in prog- 
ress, follow. 

Mining.—The full-scale demonstration 
of shortwall mining in Kentucky continued 
during 1975. The second, third, and fourth 
panels were extracted, and development 
was completed on the fifth and sixth 
panels. Productivity averaged 583 tons of 
coal per shift in the fourth panel giving an 
average of 47 tons per manshift, an in- 
crease of 2 tons per manshift over panel 
three. Production of this shortwall con- 
tinued to increase with each successive 
panel. Overall recovery was 8596 and pro- 
ductivity by shortwalling was 28% higher 
than by room-and-pillar methods. Methane 
contro] has been simplified, health and 
safety of the miners increased, and respir- 
able dust concentration at the face aver- 
aged only 0.26 milligrams per cubic meter. 
The shortwall system demonstration has 
been resulting in high employee morale and 
acceptance by industry. 

The study of single-entry development 
for longwall mining, which includes mea- 
surement of forward and backward abut- 
ment pressures, closure and determination 
of rock properties in the 17th left longwall 
panel continued. Stiff supports, fiber-rein- 
forced concrete cribs, were installed in a 
test section to determine if a stiffer support 
will create a cave line. A three-dimensional 
structural analysis and field evaluations 
verified the results that wood cribs do not 
have the required stability. Advance rates 
have increased as the result of new con- 
figurations, support, and divider systems. 
The single-entry system illustrated that 
reduced development time and increased 
coal recovery are achievable goals, thereby 
reducing extraction costs. 

Work on testing the feasibility of using 
inorganic materials for grouting roof bolts 
of steel and other materials was initiated. 
Lab tests on grout formulations illustrated 
that a standard %-inch bolt can be pull- 
tested to a value exceeding its yield 


strength within 5 to 7 minutes of grouting. 
Costs of inorganic grout materials are less 
than current resins used with full column 
bolts; therefore, the successful demonstra- 
tion of these grouts will allow industry to 
reduce support costs. 

Development of instrumentation tech- 
niques and procedures to determine resin 
bolt strength parameters was completed. 
Laboratory tests of instrumentation and 
two full-scale field test programs have re- 
sulted in a complete monitoring program 
for full column resin bolt sections. 

Coal mine bumps and outburst phe- 
nomena are being investigated by means 
of microseismic techniques to identify the 
release of strain energies prior to the event. 
This allows for initiation of preventative 
measures and a lengthening of warning 
time, thereby increasing the safety condi- 
tions in working areas. Several outbursts 
have been recorded and the resulting data 
are being processed to identify the predic- 
tion signatures that are associated with 
these phenomena. Coal mine bumps were 
related to mining activity in a longwall 
mine whereby microseismic activity corre- 
lates with mining cycles and normal levels 
of microseismic activity can be established 
therefore providing evidence that bounce 
locations can be established. 

Monitoring of pit wall stability at an 
open pit mine in Nevada by a microseismic 
system resulted in identifying a failure zone 
prior to actual failure. A comprehensive 
report detailing the method of detection 
was provided to the mining industry, which 
now has available a reliable and accurate 
means of detecting progressive failure in 
an open pit slope. 

Shallow seismic and acoustic reflection 
techniques were evaluated by means of 
field tests at working mines to detect 
channel sands in advance of mining. The 
value of integrated geophysics using results 
from remote sensing, seismic resistivity, 
and magnetics was demonstrated. 

An automatic roof failure warning sys- 
tem was installed in a Colorado mine. The 
collection of microseismic data in the 
presence of mine machinery noise was 
successfully demonstrated. System modifi- 
cations were completed to allow it to work 
in areas where electric blasting caps were 
used. The refined system will provide a 
fully automatic means of providing prior 
warning to miners of impending failures 
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and thus result in a reduction of injuries 
from the primary mining hazard, roof falls. 

A 1,350-cubic-foot chamber at the Bu- 
reau's Pittsburgh Mining and Safety Re- 
search Center has been adapted to measure 
toxic fumes from explosives under condi- 
tions simulating those encountered in un- 
derground mines. A gelatin dynamite and 
two water gel blasting agents were fired 
in the Crawshaw-Jones testing apparatus 
that simulates restricted expansion after 
explosion, and also in the 1,350-cubic-foot 
chamber, to investigate the presence of 
ammonia in fumes from explosives. Both 
free and combined ammonia were found. 
The large chamber values for all three 
explosives were two to four orders of mag- 
nitude higher than the Crawshaw-Jones 
values. In both tests the water gels pro- 
duced 3 to 10 times more free ammonia 
and 2 to 3 times more combined ammonia 
than the gelatin dynamite. 

A personal dosimeter for nitrogen di- 
oxide was developed by the New York 
University Medical Center as part of a 
comprehensive Bureau of Mines grant cov- 
ering passive devices that monitor exposure 
to CO, NO, and NO, in the range near 
and below the threshold limit value or 
ceiling limit, The dosimeter is encased in 
a plastic tube 2 ½ inches long and clips to 
a worker's hardhat. 

A comprehensive array of detectors and 
warning systems was being developed to 
monitor underground atmospheres for haz- 
ardous levels of combustion products or 
potentially explosive substances. The flam- 
mability and optical transmission properties 
of coal dust clouds were being studied; the 
objective was to develop a monitor that 
warns when dangerous concentrations of 
coal dust are in the air. Miniature probes 
that measure dust cloud concentrations in 
explosive environments have been devel- 
oped and found to operate satisfactorily at 
the Bruceton experimental mine. An in- 
frared device initially developed for detect- 
ing methane air ignitions (U.S. Patent 
3,859,520) was being incorporated into a 
general fire detector. Commercial sensors 
of combustion products were being evalu- 
ated and new optical sensors developed. 
In-Ga-As diodes have been developed that 
produce radiation at the absorptive band 
of methane (3.2 microns). These diodes 
wil be used in conjunction with photo- 
sensitive diodes having maximum sensitivity 


at the same wavelength in the construction 
of an advanced and inherently more relia- 
ble methanometer. A dual-band infrared 
technique has shown great promise for 
detecting overheated rollers on conveyor 
belts. Laboratory tests indicate the system 
can rapidly and reliably detect temperature 
rises as small as 25° C above ambient. 

A lightweight telescopic probe has been 
developed through which a gas sample 
from the working face can be pumped into 
a methanometer located safely under a 
permanently supported roof. Weighing 
about 7 pounds, the probe is almost 19 
feet long when fully extended. Closed, it 
is approximately 5½ feet long. Flexible 
tubing can connect the telescopic probe 
outlet to either a self-pumping or a dif- 
fusion methanometer. An operator can 
both support the probe and actuate the 
pump with one hand, leaving the other free 
to operate the methanometer controls. 

In a counterpart research project, a 


three-port sampling system was developed 


for installation on a continuous miner, the 
objective being equipment that provides 
the operator with measurement of methane 
gas emissions from various locations on 
the working face during the coal cutting 
operation. 

In cooperation with a coal company in 
West Virginia, a low-cost automatic fire 
protection system was designed and in- 
stalled on a Compton surface coal auger 
for a 6-month test period. The system 
protects engine areas using six thermal 
sensors and two 30-pound cylinders of 
ABC-type dry chemical extinguishant. Two 
manual override switches can also activate 
the system. The system has been success- 
fully test-fired twice, and the company 
plans to purchase several upon completion 
of the test program. An associated project 
was developing prototype hardware for a 
load-haul-dump vehicle. Design alterna- 
tives available for better protection of 
mobile underground diesel equipment were 
developed. 

Research into the ignition of methane- 
air mixtures by sparks from the frictional 
impact of aluminum alloys on rusted steel at 
typical coal mine fan speeds was undertaken. ` 
Experiments demonstrated that this com- 
bination of materials is highly incendive 
under simulated fan conditions and that 
some substitute materials might minimize 
the ignition hazard. This information has 
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been communicated to the Mining En- 
forcement and Safety Administration (ME- 
SA), which is considering draft standards 
for preventing ignitions from this source. 

A mine machinery trainer was being 
developed as a device for teaching shuttle 
car operator skills. Component testing of 
powered and unpowered dynamic models 
was completed and a motion platform and 
hazard generator were in the final phase 
of development. 

Information from several past projects 
provided a basis for applying human en- 
gineering principles toward correcting the 
shortcomings of current operator compart- 
ments. This work will provide design and 
installation guidance to equipment manu- 
facturers and coal mine operators. Design 
drawings of the operator compartments of 
89 machine models for seven major 
machine types have been modified to op- 
timize the position and location of various 
controls. This series of drawings illustrates 
study concepts and recommendations and 
should be used as guidelines by rebuild 
shops; they are not engineering drawings 
that can be immediately used by a manu- 
facturer. This intermediate step was neces- 
sary to compensate for specific machine 
differences. Six machines were being modi- 
fied by the Bureau using the optimized 
operator compartment drawings as guid- 
ance. It appeared that the concepts can 
be adapted with few modifications to new 
machines to be built by manufacturers. 

A prototype time domain reflectometer 
(TDR) that detects faults in trailing 
cables had been successfully tested, and 
the Bureau was constructing field test 
models. Design modifications were in prog- 
ress to achieve the higher sensitivity and 
increased range of application needed to 
locate all faults on a cable from a single 
setup. 

Poor quality grounding creates a safety 
hazard. Recent difficulties with measuring 
ground bed resistances indicated a need 
for simplified and comprehensive instruc- 
tions on the best techniques available. 
Step-by-step procedures have been pro- 
duced that will allow mine electrical per- 
sonnel, with little or no experience, to 
build and maintain effective ground beds. 
A laboratory prototype protective device 
for detecting low-current trolley line to 
ground faults in the presence of high 
current loading was designed and demon- 


strated for mine haulage systems. The 
detection system can respond to fault 
currents that are 0.5% of normal full load 
current. 

The Bureau developed a commercially 
available fluorescent cap lamp that pro- 
vides improved light distribution and sup- 
plies mine personnel with peripheral vision. 
This cap lamp is suitable for tasks that 
do not require long-range spot illumina- 
tion, providing illumination above the 
minimum level (0.06 footlambert) at 5 
feet over an area 8 to 10 feet wide. It is 
rechargeable and provides 10 hours of con- 
tinuous operation per charge. 

A fluorescent lighting system for low 
coal that includes portable area as well 
as machine-mounted lights was developed 
and installed on an auger miner. It suc- 
cessfully illuminated working areas to pro- 
posed standards for several months and 
is highly acceptable to operating personnel 
and management. A lighting system for 
longwall operations was developed on-site 
in an existing longwall section in an 
operating mine, and evaluation results were 
used to produce an improved illumination 
system. 

A miniaturized monitoring and telemetry 
system was developed that monitors meth- 
ane, ventilation, carbon monoxide, and 
temperature levels within a mine and 
computes the rate of temperature rise. 
The monitoring station is housed under- 
ground in an enclosure approximately 
the size of a loudspeaking telephone. 
Monitored results are displayed under, 
ground and telemetered to a small surface 
console as well. The system was installed 
and is being tested in a mine. An advanced 
underground monitoring and communica- 
tion system was designed and fabricated 
for testing in a mine. The system monitors 
face, section, and haulageway air, provides 
through-the-earth emergency communica- 
tions at key locations in the mine escape- 
way, electromagnetically detects and locates 
trapped miners, incorporates a Computer, 
controlled coaxial cable telephone and 
monitoring capacity of 200 communication 
channels, and has alternate communica- . 
tion paths through mine power cables 
surfacing through boreholes and wireless 
overland radio for surface transmission. 
About 80% of the equipment had been 
installed. 

Ten-minute and 1-hour oxygen breath- 
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ing systems have been developed and ap- 
proved for use in underground mines. 
Efforts during the year were directed at 
seeking higher density oxygen sources that 
will enable reduction in the size and weight 
of the 1-hour device. 

During 1975 two improved communica- 
tions systems for rescue teams were de- 
veloped. One employs a versatile, light- 
weight radio (walkie-talkie) that uses a 
detached small-diameter wire between the 
radios as a wave guide. The other system 
consists of a hands-free microphone and 
ear speaker mounted on the rescue helmet. 
A relatively lightweight wire connects the 
fresh air base with rescue team units. A 
miniaturized signal generator powered by 
a miner's cap lamp battery was developed 
for the belt-mounted electromagnetic miner 
location system. The unit, approximately 
1.3 by 3.5 by 0.3 inches, or one-tenth the 
previous size, will be packaged for mount- 
ing on a miner’s belt. The waveform 
generator was being modified to receive 
voice communications from the surface and 
to transmit “yes” or “no” type coded 
signals. | 

A handheld infrared viewer operating in 
the 3- to 5-micron range was fabricated 
and evaluated at the Bureau's Experi- 
mental Mine. Clear images of men were 
obtained through dense coal smoke over 
a distance of 250 feet, showing excellent 
potential for locating miners trapped in 
smoke-filled entries. This technology will 
be applied to development of a borehole 
probe smoke viewer for rescue teams using 
solid-state infrared viewers. 

A 10-pound ice-based prototype cooling 
vest, compatible with rescue worker back- 
pack breathing apparatus, was designed 
and fabricated. Laboratory tests in a hot 
environment indicated that the cooling vest 
significantly reduces heat stress experienced 
by rescue team workers. 

The principal effort to control noise was 
directed at reducing it at its source. A 
lightweight, inexpensive, add-on system of 
integral muffler-enclosure for a 75-pound 
class stoper drill received widespread ac- 
ceptance by drill operators and appeared to 
suffer few maintenance problems while re- 
ducing the noise level from about 115 
decibels on the A scale (dbA) to 100 dbA. 
An assessment of noise control of un- 
derground diesel-powered mining equip- 
ment in metal and nonmetal mines iden- 


tified the significant noise sources, deter- 
mined the feasibility of reducing the noise 
levels, and evaluated control techniques for 
possible application. In a demonstration 
project for one class of machine, the noise 
level at the operator's position of a Getman 
dispatch vehicle was reduced from 101 dbA 
to 87 dbA. 

The preliminary design of a mechanical 
method for handling supplies and materials 
in underground coal mines to minimize 
manual handling and related accidents 
was completed. The system includes special 
containers and pallets for supplies and 
materials, mine cars for transporting these 
packages, and self-propelled equipment for 
unloading and transporting the packages 
to the point of use. A feasibility study of 
an automated rail haulage system for un- 
derground coal mines was completed. The 
study concluded that automation of rail 
haulage systems was technically and eco- 
nomically feasible. It also indicated a 50% 
reduction in fatalities and a 50% reduction 
in injuries due to rail haulage if the rail 
haulage portion of underground bituminous 
mines was automated. Based on fatality 
and injury data for the years from 1968 
to 1973, inclusive, these reductions would 
annually eliminate an average of 9 fatali- 
ties and 400 injuries attributable to rail 
haulage. 

Construction was completed and under- 
ground tests initiated on a new conven- 
tional mining system. The system consists 
of four closely integrated pieces of equip- 
ment. The coal is cut by a unique fullface, 
twin auger machine that offers a unique 
sump-cycle capable of 16 feet of penetra- 
tion while the operator is always under 
supported roof. Coal is transported away 
from the face by a specialized load-haul- 
dump unit that offers speed, ease of oper- 
ation, and a design that stresses safety. 
Coal is discharged at the belt line by a 
special belt feeder that can easily handle 
the large car load and can disperse the 
load at any desired rate. The roof is sup- 
ported either by a new roof truss system 
utilizing wire rope or by conventional roof 
bolts installed by a Roofroper. The four 
machines together form a complete, safe, 
and economical system. 

A study to determine the state-of-the-art 
of underground hydraulic mining systems 
throughout the world was completed. This 
study cataloged all available data on these 
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systems, identified the application of these 
systems to U.S. coal deposits, and recom- 
mended future hydraulic mining research. 
The results of this study will be useful in 
developing a mining system that both mines 
and transports the coal hydraulically. 

In the area of in-mine entry develop- 
ment, boring operations commenced at a 
mine where a Bureau modified tunnel bor- 
ing machine will ultimately drive a 6,000- 
foot-long, 18-foot-diameter. entry to open 
up a virgin area of the Pittsburgh coal 
seam for longwall panel development. Bor- 
ing operations indicated that excavation 
rates of 100 feet per day can be achieved 
once all support systems designed for the 
project are incorporated. An in-seam miner 
developed outside the Bureau completed 
initial in-mine equipment trials, demon- 
strating tremendous potential as a rapid 
in-seam entry driving unit. In preparation 
for a subsequent demonstration, a number 
of improvements in design were incorpo- 
rated on the machine, and action was 
initiated to obtain support equipment to 
expedite advance rates. 

In the area of shaft construction, devel- 
opment was initiated on a blind shaft 
borer capable of mechanically excavating 
24-foot-diameter shafts and placing lining 
at rates far in excess of conventional 
methods. Conservative estimates of the 
system's performance are the construction 
of 25 feet of lined shaft per day—a repre- 
sentative average figure for conventionally 
sunk shafts is approximately 45 feet per 
month. A system for remote placement 
of shotcrete lining in raised bored shafts 
was developed. Placement rates of 30 feet 
per hour are anticipated without the need 
for men in the shaft. Work was completed 
on the fabrication and shop-testing of a 
conical boring device expected to have the 
capability of rapid excavation of 42-inch- 
diameter blind shafts without the aid of 
thrust applied by a drill rig. To test the 
results obtained in Europe against U.S. 
conditions, the Bureau purchased a set of 
shield-type supports and entered into an 
agreement for trials to be conducted at a 
mine in New Mexico. 

Shield-type supports had been pur- 
chased and were to be installed on a long- 
wall face at a mine in southern Illinois 
where six previous attempts to longwall 
had failed. Results in Europe with this type 
of support indicate that it can successfully 


operate in conditions adverse to chock-type 
support operation. 

The Bureau contracted with the Na- 
tional Aeronautics and Space Administra- 
tion (NASA) to conduct research into 
longwall shearer guidance and control 
problems and to make recommendations 
regarding the development of equipment 
that will allow remote control and eventual 
automation of the machine cutting and 
loading functions. The first task which 
NASA was to embark upon was an exam- 
ination of all or any means for remotely 
detecting the coal rock interface. This is 
a problem that to date has not been suc- 
cessfully solved eleswhere in the world 
where research and development has been 
attempted. 

The Bureau has embarked upon a pro- 
gram to collect data on the behavior of 
strata associated with longwall working so 
that more accurate support design param- 
eters may be defined. 

A state-of-the-art review on remote con- 
trol for continuous miners was completed 
that documented the opinions and judge- 
ment of experienced senior coal mining 
people on automated remote control con- 
tinuous mining machines. 

Industrial engineering studies on con- 
ventional and continuous mining sections 
passed their respective contract midpoints. 
Preliminary results indicated mines with a 
definite mining plan have better produc- 
tivity. This preliminary result initiated two 
competitive procurement projects for fiscal 
year 1976 that will deal with improved 
techniques for supervisory management and 
maintenance management. 

The design and fabrication of a shortwall 
face haulage system for transporting coal 
continuously from a continuous miner to a 
panel belt was completed. The system con- 
sists of a 150-foot-long face chain conveyor 
and a  200-foot-long monorail- mounted 
transfer belt conveyor. The inby end of the 
transfer conveyor is equipped with a self. 
propelled crawler-mounted tail drive sec- 
tion that will be used to move the transfer 
conveyor as the shortwall is retreated and 
to drive the belt conveyor. The system 
was to be demonstrated in an underground 
mine and was expected to increase short- 
wall production and productivity signifi- 
cantly by replacing the currently used 
intermittent shuttle car haulage method. 

An industrial engineering study of coal 
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haulage in room-and-pilar mines was 
completed. Among the recommendations 
made to improve production, productivity, 
and cost were proper selection of shuttle 
car routes, better timing of panel belt 
moves, development of shuttle cars with 
higher payload to overall vehicle volume 
ratios, development of continuous haulage 
equipment with the capability of negotiat- 
ing right-angle turns and eliminating spill- 
age, development of alternative power 
sources for shuttle cars to eliminate trailing 
cables, and improvement of the equipment 
and methods for advancing and retreating 
the panel belt tail section. 

The goal of increasing production 
through utilization of a more nearly con- 
tinuous mining cycle was pursued through 
design and development work on miner- 
bolter systems. One concept incorporates 
both the miner and four automated bolter 
modules on one machine. The other uses 
a conventional miner followed by a bolter 
module that also transfers the coal to a 
following conveyor system. 

In addition, design work continued on 
an automated bolter module. This unit has 
the potential of being mounted on a con- 
ventional driling machine. Final design 
and component manufacture of the flexible 
drill concept (the ability to drill longer- 
than-seam-height roof bolt holes) was car- 
ried out by five contractors. These systems 
should reduce roof bolting time and in- 
crease mine safety. 

A major cost-sharing contract was 
awarded for design, development, and dem- 
onstration of a top slicing method utilizing 
longwall techniques for recovery of thick 
seam coal. If the design and feasibility 
studies are favorable, the system will be 
demonstrated at a mine in Utah. A request 
for letter proposals was issued for under- 
ground mining concepts applicable to thick 
and multiple seam western coal deposits. 
The most promising of these concepts will 
be candidates for further development and 
possible demonstration. A study of the 
spontaneous combustion problem associated 
with western underground coal mining was 
also initiated. 

Development of a fourth foam dispenser 
and an inert gas generator system to ex- 
tinguish mine fires was nearing completion. 
A working model of the foam dispenser 
was undergoing refinement to eliminate the 
possibility of feedline corrosion induced by 


heat from the foam formula. The gas gen- 
erator unit was under fabrication and field 
demonstration of the complete system w 
planned. | 

The advancement of subsidence engi- 
neering technology to alleviate surface 
damage in undermined areas continued to 
gain momentum in 1975. Prototype in- 
strumentation was devised to monitor 
ground movement, and this equipment was 
utilized to study the mechanics of over- 
burden adjustment over both longwall and 
room-and-pillar coal mines. 

In addition, the Bureau demonstrated 
more expeditious methods of premining 
exploration to reduce the cost of develop- 
ing detailed subsurface information needed 
for effective subsidence control. Geophys- 
ical instrumentation was miniaturized to 
permit the measurement of numerous geo- 
logic characteristics with a single downhole 
probe. The multipurpose probe can be used 
in small-diameter borings. Data collection 
was further expedited by a computerized 
read-out system that facilitates rapid inter- 
pretation of the geologic logs. A working 
model of this unit was fabricated in 1975 
and demonstration is underway. 

The subsidence control research effort 
was further expanded in 1975 by a search 
for inexpensive backfill material with ce- 
mentitious properties. Attention was di- 
rected toward various mixtures of mine 
refuse, fly ash, and other industrial wastes. 

Two field tests demonstrated the suc- 
cessful use of long horizontal holes from 
the bottom of a shaft to degasify the Pitts- 
burgh coalbed ahead of mining and simul- 
taneously make the methane available as 
a source of energy. At one shaft, 728 mil- 
lion cubic feet of pipeline-quality gas had 
been removed after 1,150 days of degasi- 
fication; at the other shaft 686 million 
cubic feet had been produced after 818 
days. 

A simple dust method test was developed 
for determining the gas content of a coal 
core sample. 

Two major advanced mining systems are 
under construction. The first, a prototype 
borehole mining system, will use a water 
jet to break the coal and a slurry pump 
to lift the broken coal to the surface. The 
second, an underground auger panel ex- 
traction system, consists of an underground 
augering machine, coal conveyors, and aux- 
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iliary ventilation and rock dusting equip- 
ment, and will be used to mine out pre- 
pared panels of coal at low cost and high 
recovery rates, and to “second mine” or 
"rob" pillars in seams that have been 
mined by room-and-pillar methods. 

A small-scale economic and engineering 
evaluation of underspoil haulage of coal 
out of strip pits was completed. The study 
showed significant benefits for using a 
conveyor inside a culvert buried in the 
advancing spoil pile for coal haulage if 
used in thick seams typical of western sur- 
face mines. Substantial studies and labora- 
tory experimentation were also conducted 
in preparation for development of both 
high-volume, low-pressure and low-volume, 
high-pressure water jet mining systems. A 
number of small studies were also under- 
taken of various new mining system con- 
cepts that may eventually result in full- 
scale development. 

A wire rope fatigue testing machine was 
being constructed as part of a project to 
extend the service life of ropes used in 
large draglines. The machine will exert 
loads of a half million pounds while cycling 
the ropes through 20 feet of stroke around 
90-inch-diameter sheaves, and its 3-inch- 
diameter rope capability exceeds that of 
any other such machine known. Along 
with improvements to existing equipment 
such as this, new equipment concepts were 
also being explored. One new concept was 
a 15-foot-tall vertical blade that is pulled 
along the coal or overburden face by two 
tractor dozers. The coal overburden that is 
sliced off falls onto a conveyor that can 
load either trucks or other conveyors. 

A family of new reclamation tools that 
will enable operators to level spoil banks 
faster and at lower cost was being tested. 
The tools included a 40-foot fixed angle 
blade, a 24-foot V-plow, a 24-foot grading 
bar, a 28-foot angle blade utilizing side- 
by-side crawler tractors, and a 60-foot 
angle blade with variable angle capabilities. 
The purpose of the blades is to move spoil 
material a short distance laterally to the 
outslope of the spoil banks. Field tests 
proved the 40-foot blade to be more effi- 
cient for moving up to 80% of this mate- 
rial than conventional dozing. 

Design was initiated of a surface test 
facility for testing underground mining 
equipment under simulated conditions 
above ground. This facility will help speed 


the development and introduction of im- 
proved technology and will be used to thor- 
oughly test and evaluate new equipment, 
systems, and procedures prior to their use 
underground. The facility will be located 
at the Bureau's Bruceton, Pa., Mining and 
Safety Research Center, which is conven- 
ient to the majority of mining equipment 
manufacturers, It will have four major 
components, all of which will be available 
to industry on a cost reimbursement basis: 
Equipment trials area, roof support re- 
search facility, hydraulic transport research 
and development facility, and coal prepa- 
ration laboratory and test plant. 

Research to develop more productive 
and environmentally acceptable surface 
coal mining, extraction, and reclamation 
systems, initiated in 1974, continued. Stud- 
ies included assessments of the impact of 
surface coal mining operations on the 
environment; development of new surface 
coal mining concepts to include a terrace 
pit system, area-longwall mining, and a 
conveyor overburden haulage system for 
use in haulback contour mining operations; 
design of improved overburden handling 
and spoil segregation techniques; and de- 
velopment of improved reclamation meth- 
odologies to facilitate long-term, stable 
reclamation of mined areas. 

In-house research studies on the utiliza- 
tion of fly ash as a spoil amendment and 
an analysis of the effects of ground vibra- 
tions from blasting activities on structural 
fatigue were conducted. Blasts were moni- 
tored at structures located near active coal 
surface mining operations to determine the 
associated ground vibration levels and 
assess any resultant structural damage. 
Data collected will be used to develop the 
relationship between ground vibration 
levels and structural damage. Fly ash 
studies demonstrated the value of using 
fly ash as a spoil amendment to neutralize 
acidic mine spoil and facilitate revege- 
tation. 

An exploratory drilling program was 
initiated in the Piceance Creek Basin of 
Northwestern Colorado. The objective is 
to core the deep rich oil shale zones below 
the Mahogany Zone. Some of these oil 
shale horizons lie as deep as 2,500 feet 
and attain thicknesses of 400 to 500 feet. 

Extensive waste management studies in- 
vestigating spent shale were initiated. The 
physical and chemical properties of re- 
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torted shale have been evaluated in the 
laboratory and numerous before-and-after 
compaction gradation tests, compaction, 
and in-place density tests were determined 
in the field. 

The first comprehensive baseline studies 
on potential surface, underground, and 
modified in situ mining processes have 
identified several mining systems, detailed 
mining plans, and their respective econom- 


ics. Reliable information to government 


and industry on which to base sound man- 
agement decisions relating to oil shale min- 
ing and waste disposal was thus provided. 

Recent field tests in two deep vein mines 
showed that slimes in unclassified tailings 
can be retained and consolidated in pri- 
mary stopes using electrokinetic methods. 
Such retention increases the available 
backfill and eliminates the problem of slime 
removal. Safety, economy, and efficiency 
of the method were demonstrated. As a 
direct result of the Bureau's demonstra- 
tions, the mining company has adopted 
electrokinetic consolidation as a part of 
normal underground mining practices in 
these two mines. | 

An exhaustive review of the underground 
systems used to handle men, materials, and 
supplies was completed. The problem areas 
associated with the systems were defined 
both from the safety hazard and production 
delay standpoints. T'wo areas presenting 
the greatest problems were found to be the 
vertical handling systems underground and 
the unnecesary movement of men and 
materials. The study recommends correc- 
tive measures for both as well as research 
goals for the future. 

Structural analysis capabilities have been 
extended to the prediction of the behavior 
of a mine structure composed of rock strata 
whose elastic and strength properties are 
randomly distributed. Predictions of mine 
structure response can be made on a prob- 
abilistic basis, taking the scatter usually 
encountered in measured rock properties 
into account, rather than ignoring it as 
is done in conventional analysis. 

A study of the assessment of damage 
from repeated blast-induced ground vibra- 
tions produced evidence of fatigue damage 
to structures from repeated vibrations at 
levels that were too low to produce damage 
from single occurrences. | 

Experiments with aluminum-sensitized 
water gels, using aluminum treated with 


Teflon to render it dustless (Harshaw Pro- 
cess), showed that the special grades of 
aluminum required for explosive sensitiza- 
tion can be treated in this way without 
any appreciable loss of effectiveness as 
sensitizers. This could reduce or eliminate 
the explosion hazard associated with the 
use of aluminum in the manufacture of 
explosives. 

Techniques developed to identify explo- 
sives after detonation appear applicable to 
two problems: The identification of clan- 


. destine use of explosives and the control 


of the use of nonpermissible explosives in 
gassy mines. The experimental phase of 
the program was successfully completed 
with a full-scale field experiment in a 
mine in which commercially seeded ex- 
plosives were used in production blasting 
for a period of several weeks. Individual 
batches of permissible and nonpermissible 
explosives were readily identified and dis- 
tinguished following the blasting operation. 

Metallurgy.—The general objective of 
the Metallurgy program is to provide, 
through research and development, the 
scientific and technical information neces- 
sary to encourage and stimulate the non- 
fuel minerals industry to make the expedi- 
tious advances in technology that will 
encourage the industry to produce an 
adequate supply of mineral raw materials 
at acceptable material and energy costs, 
and with a minimum of waste and envi- 
ronmental degradation. 

The Bureau's miniplant for testing and 
evaluating processes for the recovery of 
alumina from domestic nonbauxitic re- 
sources continued operation at Boulder 
City, Nev. This cooperative project, with 
the support and advice of the alumina 
consuming industry, considered six poten- 
tial processes. These included nitric acid, 
hydrochloric acid, and sulfurous acid pro- 
cesses for the extraction of alumina from 
clay and processes for treating anorthosite, 
alunite, and dawsonite. Operation of the 
nitric acid miniplant had been completed 
and the plant placed on standby. Installa- 
tion of the hydrochloric acid miniplant was 
nearly complete. Additional installations 
were planned for the remaining processes. 

Studies continued on methods of con- 
centrating domestic nonmagnetic iron re- 
sources. Certain nonmagnetic taconites from 
the Marquette range and the Western 
Mesabi were successfully treated using a 
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selective flocculation-cationic collector flo- 
tation process. The prospects of additional 
applications of this process, following the 
pattern of the Tilden, Mich. plant, ap- 
peared promising. In related work, a pro- 
cedure was developed for reducing the 
silica content of magnetic iron ore con- 
centrate by the use of flotation. The process 
developed by the Bureau produces concen- 
trates suitable for making prereduced iron 
pellets that may be used in electric furnace 
operation. 

Dump leaching was becoming increas- 
ingly important as a source of copper. 
Bureau of Mines personnel developed an 
improved method of constructing dumps 
for leaching. They discovered that, for 
most ores tested, the copper content of the 
fine-sized portion is appreciably higher 
than that of the coarse ore. Consequently, 
it was found that preliminary coarse 
crushing and screening out of the fine 
material, before forming the dump, per- 
mits it to be leached more efficiently and 
rapidly. The fines separated are sent to 
the flotation mill for recovery of the 
copper; byproduct metals that would not 
be recovered by leaching are also recovered 
by the flotation method. Evaluations indi- 
cated that for many ores the extra cost 
of crushing, screening, and handling may 
be more than compensated by increased 
metal recovery. 

With the depletion of sulfide ores, later- 
ite oxide deposits have been increasingly 
utilized as a source of nickel. Singmaster 
and Breyer, under a Bureau of Mines con- 
tract, completed phase I of a study to 
determine the technical and economic fea- 
sibility of the Bureau's extraction process 
utilizing low-grade domestic western later- 
ite ores. The study, based on a 5,000-ton- 
per-day commercial-scale plant for extract- 
ing nickel, cobalt, and copper, found that 
the process is technically feasible and that, 
depending upon financing structure, the 
process could provide a modest return on 
equity. The open file report (OFR 65-76) 
is available for inspection at the Bureau's 
Metallurgy Research Centers and is avail- 
able from the National Technical Infor- 
mation Service (PB 256 574/AS). 

In cooperation with the Florida State 
Bureau of Geology, the Bureau of Mines 
performed characterization studies of the 
phosphate-bearing Hawthorn Formation 
that underlies the phosphate land pebble 


region of Florida. The formation is esti- 
mated to contain 2 to 4 billion tons of 
PzOs at a concentration of 5%, which is 
lower than the average of 14.7% P. Os that 
has been mined domestically. The Haw- 
thorn Formation has not been mined 
because of the lack of a suitable beneficia- 
tion procedure. However, the Bureau of 
Mines has been able to obtain concentrates 
containing up to 31.8% Ph by a fatty 
acid flotation process. The results indicate 
that this vast phosphate resource will be 
usable as a raw material source for phos- 
phate fertilizer when present reserves are 
exhausted. 

The Bureau of Mines assisted the Energy 
Research and Development Administration 
(ERDA) by developing improved mate- 
rials for use in ERDA's Synthane plant, 
which converts coal to high-Btu gas. Mate- 
rials have been prepared and tested for 
use as valve seats, ceramic liners, and 
Raney nickel catalyst structures. The 
abrasive nature of coal and char has re- 
sulted in very short lives for valves used 
in coal gasification equipment. The Bureau 
demonstrated the successful coating of 10- 
inch valve seats by chemical vapor deposi- 
tion of tungsten, but successful valve seat- 
wear performance in ERDA test facilities 
was achieved with homogeneous materials 
such as modified Stellite No. 6 and a high- 
chromium iron in 10-inch and smaller 
valves of alternate design. A catalytic con- 
version step is used to upgrade the low- 
Btu gas produced in most coal gasifi- 
cation processes into high-Btu, pipeline- 
quality fuel. The catalyst, known as 
Raney nickel, is derived from a brittle 
aluminum-nickel alloy which has had 
to be applied to the reactor surfaces 
by the slow process of flame spraying. The 
Bureau of Mines developed a procedure 
for preparing shaped Raney nickel castings 
that may be inserted directly into tubular 
reactors. The castings have significantly 
longer life than the sprayed catalyst. 

A critical compilation, Thermodynamic 
Properties of Nickel and Its Inorganic 
Compounds," (BuMines Bulletin 668) was 
published. The bulletin contains informa- 
tion on basic thermodynamics for metallur- 
gical reactions over extended ranges of 
temperature. It is organized in both tabular 
and equation form for ease of use and 
contains a cross-referenced formula index 
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and a bibliography. The Bureau of Mines 
published Information Circular 8700 “Ura- 
nium From the Chattanooga Shale,” which 
assesses the problems involved in mining 
the Gassaway Member in a 12-county area 
of Tennessee. The report estimates uranium 
resources to be 4.2 to 5.1 million tons con- 


tained in 76 to 91 billion tons of shale. 


Mining, costs, and land disturbance prob- 
lems are discussed. 

Work to produce a more nearly anhy- 
drous magnesium chloride from MgClee 
6H;O without the formation of magnesium 
oxide continued. Procedures for the decom- 
position of organic amine hydrochloride, 
which may be obtained in the anhydrous 
state more readily, were improved to obtain 
a MgCl; product containing 0.32% oxygen 
and 0.6696 amine hydrochloride. The Bu- 
reau continued its cooperative program of 
testing clay specimens submitted by State 
geologists in cooperating States. In the 
last 5 years nearly 3,000 samples from 31 
States have been processed. The testing 
program identifies sources of raw materials 
for products used by local construction 
industries. 

Bureau studies were underway to deter- 
mine the most economical method of ex- 
tracting manganese from deep sea nodules. 
Research turned to the recovery of manga- 
nese as well as cobalt, nickel, and copper, 
because of the role of manganese as a 
strategic metal. 

Secondary Resource Recovery and Pollu- 
tion Abatement.—The Bureau of Mines 
process for recovering values from munici- 
pal raw refuse was adopted by Baltimore 
County, Md., Montgomery County, Md., 
and Monroe County (Rochester), N.Y. 
The process recovers ferrous and non- 
ferrous metals, glass, and a combustible 
fraction. The 400-ton-per-day Baltimore 
County raw refuse plant was under con- 
struction and was to begin operation in 


1976. The plants in Montgomery and 


Monroe Counties were in the design phase 
and were expected to open in 1977 and 
1978, respectively. In addition, the Spanish 
Government built a pilot plant based on 
the Bureau's raw refuse technology and 
planned to build two full-size facilities. 
Other cities, including Tampa and St. 
Petersburg, Fla, were working with the 
Bureau to determine the feasibility of 
adopting this process. 

Technology developed by the Bureau of 
Mines for incinerating junk cars without 


producing smoke was being used commer- 
cially by over two dozen companies across 
the country. The low-cost smokeless in- 
cinerating system, which was designed by 
the Bureau's Salt Lake City Metallurgy 
Research Center, features a large garage- 
like burner equipped with an afterburner 
chamber, which heats combustion gases to 
more than 1,350? F, and a tall stack. 
Once burned, the junk cars can be dis- 
mantled for their metal values and the 
scrap sorted, baled, and bundled for sale 
and reuse. 

Mixtures of ferrous scrap reclaimed from 
municipal refuse and shredded auto scrap 
were successfully melted in the Bureau's 
basic-lined cupola to produce gray iron. 
The scrap was obtained as a magnetic 
fraction from a municipal refuse reduction 
plant. Satisfactory castings can be obtained 
with up to 75% refuse scrap using a 5.5/1 
scrap/coke ratio. The castings made with 
7596 refuse scrap were low in carbon, but 
this difficulty may be overcome by charging 
with additional coke. Tramp elements in 
the castings were not objectionably high 
with furnace charges containing up to 90% 
refuse scrap. | 

Sulfur, which could become more abun- 
dant as stack gas desulfurization becomes 
more widespread, was studied by the Bu- 
reau for use in paving and construction 
materials. Methods have been developed 
for preparing, placing, and evaluating 
sulfur-sand-asphalt mixtures. Sulfur may 
replace up to 52 weight-percent of the as- 
phalt. The addition of sulfur produces a 
paving that is considerably more resistant 
to attack by petroleum fuels. Test sections 
were placed on public streets and highways 
and were being evaluated in cooperation 
with the municipality of Boulder City, Nev. 

A process development unit was assem- 
bled to demonstrate the recovery of chro- 
mium and other values from waste solutions 
such as those obtained during the etching 
of copper-printed circuit boards and brass 
mill products. The first step in processing 
such wastes is the reduction of hexavalent 
chromium to the trivalent state, normally 
a costly chemical process. In the process 
development unit this is accomplished, at 
a considerable saving, by the use of waste 
paper. The unit then further processes 
this solution to recover zinc, chromium, 
and copper. The Bureau-developed waste- 
plus-waste process was adopted by a Kan- 
sas City, Mo., firm. In this process, alkaline 
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cyanide electroplating wastes are neutral- 
ized with acid waste solutions such as 
pickle liquors to precipitate metal cyanide 
and hydroxides. The solutions obtained 
have low residual cyanide and metals. The 
precipitate may be treated pyrometallurgi- 
cally to recover its metal values. 

As a part of the Bureau of Mines re- 
search on tailings stabilization, vegetation 
having a high tolerance for metal salts 
continued to be sought. Several species of 
grasses, brought to the United States from 
Africa, recently were grown in the labora- 
tory on untreated tailings. The grasses ap- 
pear to be ideal for tailings stabilization 
work. To take advantage of the desirable 
qualities of these grasses while avoiding 
possible undesirable effects, attempts will 
be made to cross the African grasses with 
American species to obtain metal-salt- 
resistant grasses having other desirable 
properties. 

Extended life for American phosphate 
deposits and reduced slime pollution prob- 
lems were the goals of the Bureau's new 
direct sulfuric acid digestion process. The 
process produces waste suitable for re- 
claiming mined-out areas rather than the 
slime generated in conventional processing, 
and yields up to half again as much 
phosphoric acid from a given amount of 
ore. Except for its alumina content, the 
phosphoric acid is comparable to the acid 
used for the manufacture of fertilizers. 
Bureau research was continuing to reduce 
the aluminum content. Work by the State 
of Florida aimed at determining whether 
there is a connection between reclaimed 
phosphate mining lands, and radiation 
readings reported by the U.S. Environ- 
mental Protection Agency (EPA) was 
supported by the Bureau of Mines. Under 
the grant, the Florida State Bureau of 
Geology will inventory some 10,000 acres 
of mined phosphate lands in central 
Florida by age, mineralogy, type of mining, 
and related factors including type of recla- 
mation. The State Bureau will attempt to 
relate the categories to preliminary radio- 
logic data reported by EPA in September 
1975. Soil samples will be collected and 
analyzed by the Bureau from each cate- 
gory of mined land. The data will aid in 
establishing which lands are likely to show 
elevated radiation levels and will also help 
in developing new reclamation techniques, 


if necessary, for minimizing radiation ex- 
posure. | | 
Economic  Analysis.—The. Bureau of 
Mines economic research program contin- 
ued the study of economic conditions af- 
fecting the mineral industries and, in turn, 
the effect of the mineral sector on the na- 
tional and international economies. The 
purpose .of this research was to provide 
decisionmakers with accurate, up-to-date 
information and analyses useful in reaching 
conclusions. The economic analysis. pro- 
gram attempted to create general method- 
ology necessary for such analysis, as well 
as information relevant to problem solving 
in the field of mineral economics. Major 
long-term research projects included the 
study and forecasting of demand, supply, 
and productivity; critical commodity analy- 
ses; mineral taxation; financial analysis; 
mineral transportation ; international trade; 
input-output analysis; mining and land 
use; waste recycling; measures of economic 
activities stimulated by the mineral in- 
dustries; a weekly price report on fuels 
and minerals; and a monthly report on 
major minerals. Some of the short-term 
projects undertaken in 1975 were the 
following: A study of the financial and 
corporate structure of U.S. coal companies, 
an examination of the methodology for 
determining strategic stockpile levels, the 
impact of new environmental standards on 
nonferrous smelting, economic evaluation 
of ocean mining, impact of the coal strike 
on raw steel production, economic impact 
of the oil refinery workers” strike, interna- 
tional commodity agreements, analyses of 
domestic and international mineral trans- 
port, a preliminary evaluation of proposed 
rail line abandonments in several North- 
eastern States, costs of various technologies 
for producing synthetic fuels, impact of 
natural gas curtailments in the mineral 
industries, investigation of economic models 
of the steel industry, cost-benefit analyses, 
U.S. policy on Arab investment in domestic 
minerals, and life-cycle analysis of elements 
in mineral and energy commodities. 
Helium.—The Bureau of Mines has 
managed the Federal helium program in 
order to supply needed quantities and 
qualities for both Federal and commercial 
requirements. Helium is used in many 
applications for which an alternative mate- 
rial is either unavailable, uneconomic, or 
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hazardous. The Helium Division conducts 
a worldwide survey to discover and evalu- 
ate new sources of helium-bearing natural 


gas. Research is conducted to improve 
methods of producing, storing, and using 
helium. 


LEGISLATION AND GOVERNMENT PROGRAMS 


Federal activities in the minerals sector 
dealt with energy as well as new and con- 
tinuing programs in the areas of taxation, 
environmental quality, water resources, 
transportation, and tariffs and duties. 

The $2-per-barrel special fee on im- 
ported crude oil and certain petroleum 
products, instituted in early 1975 in order 
to reduce dependence on imported oil, was 
discontinued in December. Price controls 
were maintained on some domestically pro- 
duced crude oil and natural gas. 

Changes in the Internal Revenue Code 
cut corporate tax liabilities by a gross 
amount of 84 ½ billion, including $234 bil- 
lion resulting from liberalization of the 
investment tax credit. However, owing to 
repeal of percentage depletion for oil and 
gas and limitation of credits for US 
corporations on foreign tax payments and 
deferral of taxes on income earned abroad, 
net corporate tax liabilities were reduced 
by only 82 ½ billion. 

The Tax Reduction Act of 1975 (Public 
Law 94-12) affected the minerals sector 
through the following changes in the 
Internal Revenue Code: Repealed per- 
centage depletion. allowance for oil and gas 
integrated producers; substantially cur- 
tailed foreign tax credit benefits for over- 
seas oil and gas operations; provided that 
any losses incurred on foreign oil-related 
income will be recaptured against future 
income by limiting foreign tax credits 
available; excluded depletable resources 
(oil, coal, and uranium, among others) 
from domestic international sales corpora- 
tions (DISC) tax benefits; limited invest- 
ment credit on offshore drilling rigs to 
those located in the northern part of the 
Western Hemisphere; and increased busi- 
ness investment credit from 7% to 10% 
(11% in certain instances) and from 4% 
to 7% for public utilities. 

Public Law 94-99 and Public Law 94- 
133 extended the Emergency Petroleum 
Allocation Act of 1973 until September 16, 
1975, and December 15, 1975, respectively. 
Public Law 94-163, the Energy Policy and 
Conservation Act, established a national 
domestic energy policy designed to increase 
domestic energy production, reduce con- 
sumption, and provide for emergency 


standby rationing. Price controls were ex- 
tended 39 months with an immediate roll- 
back of the average price of domestic oil 
from $8.75 per barrel to a ceiling of $7.66. 
This price ceiling could rise at a rate equal 
to the percentage rise in the GNP deflator 
between preceding quarters. The President 
could grant an additional 3% increase 
upon finding that such an increase would 
stimulate domestic petroleum production. 
The total price increase may not exceed 
10% during the first year and any addi- 
tional price increases by the President 
would be subject to disapproval by either 
House of Congress. 

Public Law 94-83 provides that envi- 
ronmental impact statements for major 
federally-funded state projects, as long as 
certain Criteria are met, may not be 
deemed legally insufficient solely for the 
reason that they were prepared by a State. 
Public Law 94-156 authorized the Secre- 
tary of the Interior to engage in feasibility 
studies of power intertie potentials for 
improving electric power transmission sys- 
tems affecting 17 Western States, a geo- 
thermal energy utility system for a Cali- 
fornia city, and several other water projects. 
Public Law 94—5 authorized an additional 
$150 million in federally guaranteed loans 
and $197 million in grants for maintenance 
and continued services of railroads operat- 
ing under the Regional Railroad Reorgani- 
zation Act, the major portion of which 
will go to the Penn Central Railroad. 

Two laws were enacted dealing with the 
National Commission on Supplies and 
Shortages (NCSS). Public Law 94-9 ex- 
tended the deadline for filing its initial 
report to March 1, 1975. Public Law 94- 
72 extended the life of the NCSS until 
October 1, 1976. A listing of mineral re- 
lated Federal legislation enacted during 
1975 follows: | 


Public Law Signed 
(P.L.) Description into law 
Taxes: 
94-12 Tax Reduction Act of Mar. 29 
Energy: I 
94-9 To extend until Nov. 19, Sept. 29 


1976, the Emergency Pe- 
DU Em Allocation Act of 
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Public Law 
P.L.) Description 
Energy—Continued 
94-133 To extend for 1 month 
until Dec. 15, 1975, the 
Emergency Petroleum 
Allocation Act. 
94-168 Providing standby emer- 


gency authority to assure 
that essential energy 
needs of the United 
States are met. 


Environmental Quality: 


94-83 


94-140 


94-197 


Authorizing $16.5 million 
through Sept. 30, 1976, 
for programs to regulate 
dumping of certain ma- 
terials in the ocean wa- 
ters and study areas to 
be designated as marine 
sanctuaries. 

To clarify the State and 
Federal roles in prepar- 
ing federally required 
environmental impact 
statements on Federal- 
aid highway projects. 
Extending for 2 years, 
through Sept. 30, 1976, 
authority of the Environ- 
mental Protection Agency 
to regulate pesticides and 
related chemicals. 

To revise the method of 
providing for publie re- 
muneration in the event 
of a nuclear incident. 


Water Resources: 


94-112 


94-156 


94-181 


Authorizing funds for 
fiscal year 1976 for the 
saline water conversion 
program 
To extend authority for 
financial assistance to the 
States for water resource 
planning. 
Authorizing the Secretary 
of the Interior to engage 
in feasibility investiga- 
tions of certain potential 
water resource develop- 
ments. 
To amend the Small Rec- 
lamation Projects Act so 
as to improve and per- 
fect programs involving 
utilization of water and 
related land resources. 


Public Lands/Land Use: 
94-31 


94-204 


To provide for a study 
of the enlarged Grand 
Canyon National Park 
for its possible inclusion 
in the wilderness system. 
To continue until June 
30, 1979, authority of 

the J oint Federal-State 
Land Use Planning Com- 
mission for Alaska. 


Tariffs and Duties: 


94-75 


94-76 


Providing for the tempo- 
rary suspension (until 
Oct. 3, 1975) of the duty 
on catalysts of platinum 
and carbon imported for 
use in producing capro- 
lactam. 

Providing for temporary 
suspension (until June 
30, 1975) of duty on 
open-top hopper cars ex- 
ported for repairs or al- 
terations. 


Signed 
into law 


Nov. 14 


Dec. 23 


July 29 


Aug. 9 


Nov. 28 


Dec. 81 


June 19 
Oct. 16 


Dec. 16 


Dec. 27 


June 10 
Jan. 2, 
1976 


Aug. 8 


Aug. 8 


29 


Signed 
into law 


Aug. 9 


Public Law 
(P.L.) 


94-89 


Description 


Providing for temporary 
suspension (until June 
30, 1978) of duties on 
zinc-bearing ores and cer- 
tain other zinc-bearing 
materials, 
Extending until June 
30, 1978, the period dur- 
ing which certain dyeing 
and tanning materials 
may be imported duty 
free. " 
Suspending duty on na- 
tural graphite until June 
30, 1978. 
Transportation: 

94-5 - Authorizing additional 
interim funding for 
maintenance and contin- 
ued service of railroads 
operating under the Re- 
gional Railroad Reorgan- 
ization Act. 
Authorizing funds to 
carry out the purpose of 
the Federal Railroad 
Safety Act and Hazard- 
ous Material Transporta- 
tion Act through Sept. 
30, 1976. 
Miscellaneous: . 

94-9 Extending from June 
30, 1975, until Dec. 31,. 
1975, certain authority 
contained in the Defense 
Production Act of 1950. 
To extend through Sept. 
30, 1975, expiration date 
of the Defense Produc- 
tion Act and funding au- 
thority for the National 
Commission on Produc- 
tivity and Work Quality. 
Extending for 2 years, 
through June 30, 1977, 
provisions of the Defense 
Production Act. 
To amend the effective 
date of the Defense 
Production Act Amend- 
ments of 1976. 


Feb. 28 


94-56 July 29 


Mar. 21 


94-42 June 28 


94-152 Dec. 16 


The acquisition cost of strategic and 
critical materials in the national stockpile, 
as Of December 31, 1975, was $2.6 billion 
with a current market value of $5.3 billion. 
The acquisition cost of materials in the 
supplemental and Defense Production Act 
stockpiles were $1.1 billion and $0.3 bil- 
lion, respectively, with respective market 
values of $1.9 and $0.2 billion. The total 
acquisition cost of these materials was $4.0 
billion with a market value of $7.4 billion. 
Materials in these inventories with an 
acquisition cost of $3.4 billion and a mar- 
ket value of $6.3 billion were considered 
to be in excess of stockpile needs. During 
1975 disposals from the national and sup- 
plemental stockpiles totaled $107.9 million, 
which is less than 8% of that disposed of 
in 1974. Disposals from the Defense Pro- 
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duction Act inventory and the other in- 
ventories were $10.4 million and $155.4 
million, respectively, bringing the grand 
total disposed of to $273.6 million. Com- 
modities with the greatest sales value in- 


cluded gold, $154.5 million; metallurgical 
manganese, $18.6 million; tungsten ores 
and concentrates, $18.4 million; and co- 
balt, $17.3 million. 


WORLD REVIEW 


World Economy.—In 1975, economic 
recovery from the worst post-World War II 
recession began in most major industrial 
countries. Inflation rates moderated relative 
to the preceding 3 years but continued at 
high levels by historical standards. Both 
unemployment and underutilized industrial 
capacity increased during the year. Ca- 
pacity utilization rates for large industrial 
countries averaged about 75% im 1975. 
The volume of trade fell significantly 
worldwide for the first time in 30 years. 
World agricultural production increases in 
1975 (excluding centrally planned econo- 
mies in Asia, for which complete data are 
unavailable) were more than offset by 
world population increases. 

Real GNP for the four largest industrial 
countries in Western Europe, and Canada 
and Japan declined at an average annual 
rate of 4.3% for the first half of 1975. For 
the year as a whole, real GNP declined 
1.5% in the United Kingdom, 3.0% in 
France, 3.4% in West Germany, 4.5% in 
Italy, remained unchanged in Canada, and 
increased 2.2% in Japan. Downturns in 
most of these countries were caused by 
inventory liquidations; declines in invest- 
ment in plant, equipment, and housing; 
and weaknesses in the external sector. 
These adverse developments stemmed, in 
turn, largely from the rapid increase in 
. world ol prices since 1973, which was a 
major cause of the.serious recession and 
slow recovery in oil consuming countries. 

The only group of countries where sig- 
nificant growth occurred in 1975 was the 
Organization of Petroleum Exporting 
Countries (OPEC). OPEC imports rose 
sharply compared to 1974 as did the level 
of its domestic economic activity. 


World Production.—The United Nations 
(UN) indexes of world mineral industry 
production (1970=100) for the extractive 
industries decreased 2 index points to 114 
in 1975. The metal mining index declined 
3 points to 106, the coal index rose 2 
points to 98, and the crude petroleum and 


natural gas index dropped 4 points to 119. 


Indexes for the mineral processing in- 
dustries showed declines of 7 points to 
114 for base metals, 1 point to 125 for 
nonmetallic mineral products, and 1 point 
to 134 for chemicals, petroleum, and coal 
products. The UN index of overall in- 
dustrial production fell 1 point to 126 in 
1975. 

World Trade.—The value of world ex- 
port trade in all commodities rose 45% to 
$835.5 billion in 1974 (latest data avail- 
able). The value of mineral commodity 
exports for 1974 was $263.1 billion, a 
109% increase over the 1973 figure. For 
metals the value of exports increased more 
than 53% to $87.3 billion; within this 
group, iron and steel exports rose 63%, 
followed by nonferrous metals exports at 
46%, and all ores, concentrates, and scrap 
exports at 4096. Crude nonmetal trade 
increased 43% to $5.8 billion. Mineral 
fuel exports rose in value to $170.1 billion, 
a 161% increase over the 1973 figure. 

World Prices.—Mineral commodity ex- 
port price indexes (1970—100) were some- 
what higher in 1975 for all sectors. Metal 
ores rose by 25 index points to 200, fuels 
by 11 points to 588, and all crude minerals 
by 21 points to 494, Total minerals export 
prices increased 10% in developed areas 
and 396 in developing areas. Nonferrous 
base metal prices declined 16% in devel- 
oped areas and 32% in developing areas. 
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Table 1.—Value of crude mineral production,' exports, and imports, by group 
(Million dollars) 


1971 


Pro- Ex- Im- 
duction ports? ports? 


Mineral group 


Metals and nonmetals 
except fuels: 


Nonmetals ......-.- 6,058 226 573 
etals ............. 3,408 192 1,047 
Total? .......---- 9,461 418 1,620 

Mineral fuels .......-.- 21,247 1,020 2,076 
Grand total? ..... 80,708 1,438 3,696 
1974 
Production Exports? 
Metals and nonmetals 
except fuels: 

Non metals r 8,648 r 588 

Metals aras 5,552 343 
Total? s r 14,195 r 876 

Mineral fuels ........-- r 40,937 r 2,666 
Grand total? ..... r 55,131 r 8,542 
r Revised. 


1972 1973 
Pro- Ex- Im- Pro- Ex- Im- 
duction ports? ports? duction ports? ports? 
6,482 152 646 1,418 280 168 
8,642 247 988 4,362 253 1,081 
10,124 399 1,684 11,776 533 1,849 
22,061 1,108 2,856 26,012 1,155 4,815 
32,185 1,508 4,490 786,787 1,688 6,664 
1975 
Imports? Production Exports? Imports? 
1,158 9,518 745 1,214 
r 4 1,758 5,196 872 * 1,617 
r 4 2,917 14,714 1,117 4 2,831 
16,546 47,561 8,557 19,912 
r 4 19,462 62,275 8,674 4 22,743 


1 For details, see the “Statistical Summary" chapter of this volume. 


2 Essentially unprocessed mineral raw material. 


3 Data may not add to totals shown because of independent rounding. 
* The value of imports for bauxite was not available. 


Table 2.—Value of crude mineral production by group, 1967 constant dollars’ 
(Million dollars) 


Mineral group 1971 1972 1978 1974 1975 P 

Metals and nonmetals except fuels: 
Nonmetals .......... ~~~... EEN en 5,646 5,762 6,219 6,095 5,874 
BERI och ß yd PO IN 2,742 2,861 3,070 2,966 2,640 
‘OU EE 8,888 8,623 9,289 9,051 8,014 
Mineral r ³o·¹ AAA 8 17.735 17.075 17.676 17.000 16,614 
Grand total ee. 26,123 25,698 26,965 26,051 24,628 

p Preliminary. 


1 Value deflated by the index of implicit unit value. 
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Table 3.— Indexes of the physical volume of mineral production, by group and subgroup ` 


(1967=100) 
1971 1972 1973 1974 1975 P 
METALS 

Ferres... MIU ES € 96.9 98.4 116.0 108.3 96.2 

Nonferrous: 
Eege, ee ]ꝗ 151.0 162.8 166.5 159.8 142.7 
Monetary. AA A 110.6 102.7 94.5 86.9 86.2 
NOR nee TNA 115.5 112.6 114.8 122.8 119.5 
ER EEN eege 143.0 151.1 153.6 148.4 134.9 
Average, all metals 122.3 127.5 136.8 130.4 117.6 

NONMETALS 
Construction -.-..... . e eee 106.2 111.7 120.8 115.2 99.5 
Chemical o‚ ˙ AA a 101.9 108.7 112.2 121.3 115.5 
G jose oe ec ³² AA ĩͤ a Sus 105.5 112.2 122.7 128.6 109.5 
Average mmm 108.2 111.0 119.0 117.2 103.6 
FUELS 

Coal ptt ³·¹ͥ HON FR REUS 98.9 105.9 105.1 107.1 114.3 
Crude oil and natural gas 111.8 111.4 109,8 104.1 98.7 
Aer m uM 109.7 111.2 109.8 105.4 102.2 
Average, all minerals 109.9 112.7 114.1 110.4 108.9 


P Preliminary. 
1 Historical table of this series in Bureau of Mines Minerals Yearbook, 1971. 


Table 4.—Federal Reserve Board indexes of industrial production 
for mining and selected minerals manufacturing 


(19672100) 
1971 1972 1978 1974 1975 P 
Mining: 
Coal Ü·Ü ⁵«⅛¾ ] . eee imas 99.8 104.2 104.4 105.1 118.8 
Oil and gas extraction: 
Crude bll eege 108.3 107.3 104.4 99.8 95.0 
Natural sss coronadas 124.5 126,4 125.9 121.4 110.9 
Average! 108.9 110.0 108.9 107.7 104.5 
Average coal, oil gas 107.6 109.2 108.3 107.8 105.8 
Metal: ee ee eee uae 121.4 120.9 130.8 129.2 121.7 
Stone and earth minerals 93.2 98.1 109.5 109.1 101.7 
Average eer C Kam 104.6 107.3 118.1 117.2 109.8 
Average mining SE 107.0 108.8 110.8 109.8 106.6 
Manufacturing: 
Primary metals en 100.9 113.1 127.0 124.0 97.0 
Iron and steel __._ ne nnnnnnnmMmmmħ 96.6 107.1 121.7 119.9 95.9 
Nonferrous metals and products ....... 108.7 2 123.6 136.5 131.2 99.3 
Clay, glass, stone products 110.0 118.6 129.8 125.5 108.8 
Average industrial production ....... 106.8 115.2 125.6 124.7 118.7 


P Preliminary. 
1Includes natural gas liquids, and oil and gas drilling. 
2 Corrected figure. 


Source: Federal Reserve System, Board of Governors. Industrial Production, 1971 edition, No- 
vember 1972, tables A-8, 9. Industrial Production, Statistical Release. Dec. 14, 1978, Dec. 18, 1974, 
Apr. 15, 1975, Feb. 13, 1976, and Apr. 15, 1976. 
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Table 7.—Shipments, net new orders, and yearend unfilled orders 


for selected mineral processing industries 
(Million dollars) 


Shipments 1 Net new orders 1 enel EH at 
All All All 
Year and month Pri- Blast other Pri- Blast other Pri- Blast other 
mary fur- pri- mary fur- pri- ma fur- pri- 
metals  naces mary metals naces mary meta naces mary 

metals 2 metals 2 metals ? 

r 55,083 26,656 28,427 54,537 26,862 28, 175 6,043 8,432 2,611 
1912 cuca cds 57,941 328,109 29,882 60.143 29,813 30,380 7,964 5,008 2,686 
1979 72,027 35,260 36,767 78,642 39,913 38,729 14,844 9,884 4,960 
1977! 8 98,678 47,424 46,249 97,233 49,036 48,197 20,698 18,761 6.947 
1975 „ 77,651 40,868 37,298 71,112 35,922 35,190 14,084 9.287 4.797 
January ...... 7,299 4,082 8,217 6,118 3,276 2,848 19,518 12,944 6,574 
February ..... 6,992 8,839 8,158 5,694 2,987 2,657 18,120 12,041 6,079 
March ......-- 6,269 8,878 2,891 4,778 2,156 2,617 16,624 10,819 6,805 
April 6,838 3,408 2,930 4,802 2,114 2,688 15,088 9,525 5,568 
May .......... 6,022 3,089 2,988 6,010 3,132 2,878 15,077 9,568 5,509 
June 5.961 3,043 2,918 5,439 2,761 2,678 14, 556 9,286 5,270 
July asias 6,041 2,992 3,049 5,948 2,885 3,0568 14,452 9,179 5,278 
August 6,424 3,118 3,306 6,397 8,136 3,261 14,424 9,196 5,228 
September 6,977 3,717 8,260 6,294 8,168 3,126 13,740 8,647 5,098 
October 6,543 8,187 8,356 6,579 8,334 8,245 18,778 8.795 4,988 
November 6,415 3.132 3.288 6,472 3,272 3,200 13,836 8,985 4,901 
December 6,409 3,343 3,066 6,657 8,695 2,962 14,084 9,287 4,797 


p Preliminary. 

1 Monthly figures are seasonally adjusted and may not add to totals. 

2 “All other primary metals” obtained by subtracting blast furnaces from primary metals figures. 
3 Corrected figure. 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Business. 
ée Gë etc 2 No. 2, February 1974 and 1975, pp. S-5, S-6, S—7; V. 66, No. 8, March 1976, pp. 


Table 8.—Index of nonfuel mineral stocks at yearend 


(1967 —100) 
f 1971 1972 1978 1974 1976 P 
Crude minerals, at producers: 
Métal EE 147 143 95 176 88 
p ß A E 136 113 84 78 90 
Other ferrous 275 428 208 180 104 
Nonferrous .......... . cere ENEE ma 101 78 63 1 53 54 
Noon; lar J. J. eee 149 138 129 126 171 
O y D EEIE 148 141 110 98 124 
Minerals at manufacturers, consumers, and dealers: 
| "Metals RA Ee » 2 105 2 94 2 83 2 102 116 
ITO seed F 99 88 79 79 98 
Other ferrous `. ee EE 136 135 99 102 182 
Base nonferrous ee RN mee cem aram ee 2114 2 99 2 89 2131 158 
Other nonferrous ee . NNN RE pem am 96 87 79 111 112 
Nonmetals .... 88 94 91 100 91 
% ² AAA ió 2 104 2 94 2 88 2 102 115 
p Preliminary. 
1 Corrected figure. 


3 Revised copper series. 
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Table 9.—Physical stocks of mineral energy resources and related products at yearer 
(Producers' stocks, unless otherwise indicated) 


Fuel E 1971 1972 1978 1974 197. 


Coal and related products: 
Bituminous coal and lignite ! 


short tons .. 89,985,000 116,500,000 103,022,000 95,528,000 127,159,01 


GG do .... 3,510,000 2,941,000 1,184,000 935,000 4,996,01 
Petroleum and related products: | 
Carbon black . thousand pounds 296,028 237,695 230,325 293,903 281,6! 


Natural gasoline, plant 
condensates, isopentane 


thousand barrels .. . 6,176 6,076 7,835 7,550 7,88 

. Crude petroleum and petroleum . a. 
products do .... 1, 087,771 952,904 1,000,472 1,066,096 1.125, 57 
Crude petroleum ... do .... | 259,648 246,395 242,395 265,020 271,36 
Gasoline do 223,771 217,149 209,895 218,346 234,92 
Special naphthas ... do .... 5,884 . 5,282 4,514 5,716 4,91 
Liquefied gases? .... do 94,718 85,117 83,086 97,956 ` 105,55 
Distillate fuel oil do 190,622 154,319 196,421 200,029 208,78 
Residual fuel oil ... do 59,681 55,216 53,480 59,694 74,12 
Petroleum asphalt .. do .... 21,202 21,636 15,024 21,370 22,79. 
Other products ..... do 182,750 167,240 196,074 197,966 203,65' 


Natural gas* .. billion cubic feet 8,523 8,528 .- 3,906 3,989 4 27' 


P Preliminary. 
1 Industrial consumers and retail yards. 
2 Includes natural gas liquids. 
3 Includes ethane. ` 
* American Gas Association. 


Table 10.—Seasonally adjusted book value of product inventories 


for selected mineral processing industries 
(Million dollars) 


Primary metals 
Petroleum Stone, clay, 
End of year or month and coal glass Blast fur- Other 
products products nace and primary Total 
. ; steel mills metals 1 | 

1971: December .........-------- 2,367 2,862 4,913 4,806 9,219 

. 1972: December FE 2,300 2,468 5,268 4,390 9,658 

1978: December 2 2,626 2,813 4,672 4,684 9,856 

19785 December 2222 3,925 8,721 5,747 6,114 11,861 
1975: 

December nnnnnnnnnnnnnn 4,313 3, 630 7,627 6.297 13,924 

AA AA 4,061 8,760 ` 6,241 6,205 12,446 

February. ¿Ouo ss. cocoa 4,210 3,741 6,620 6,395 13,016 

e e =-->.. 4,203 3,781 6.920 6,461 13.381 

I ee 4,157 8,718 7,234 6,536 13,770 

Müg oscila 4,066 8,728 7,525 6,589 14,114 

/ ³·¹¹iꝛA a 4,107 3.692 7,769 6,526 14,295 

Jü] mudaron coo a 4,144 3,651 7,832 6,450 14,282 

AupmuisL Eeer 4,158 8,661 7,161 6,329 14,090 

September .... cce eee 4,212 8,618 7,498 6,291 13,789 

October 7 4,223 3,618 7,641 6,229 18,770 

November ~~~ 4,301 3,585 7,618 6,280 - 18,898 


1 Other primary metals figure obtained by subtracting blast furnace figure from primary metals 
re, 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness, v. 53, No. 2, February 1973; v. 55, No. 2, February 1975; v. 56, No. 3, March 1976, p. 5-6. 
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Table 11.—Value of selected minerals and mineral products imported and exported 


by the United States in 1975, by commodity group and commodity * 


(Thousand dollars) 
SITC 
code 3 Commodity 
Minerals, nonmetallic (crude) : 
271 Fertilizers, reel l... OS... me dea n dam diua 
278 Stone, sand and gravel .............. EE „ 
274 Sulfur and unroasted iron pyrites 22 
275 Natural abrasives (including industrial diamonds) ......-------- 
276 Other crude minerals 222222 3 
Total 8 [ Gm dp ep O II ep dp GR Y esp A d AE I I DIR E E GPS: GR Sag em e Se e T Y X «5 CP CP ab at J y dd Y Y O OA Pe gë e ep 
Metals (crude and scrap): | 
281 ron ore and concentrates enee e eg E . . ee ..... EN 
282 Iron and steel sera 
283 Ores and concentrates of nonferrous base metals - 
284 Nonferrous metal scrapßb z 
285 Silver, platinum, platinum-group metal ores and concentrates ..... 
286 Uranium and thorium ores and concentrates nnn 
TOLL do ia 
Mineral energy resources and related products: 
321 Coal, coke, briquets (including peat) -.-.-..-.... . ........... EE 
831 Petroleum, crude and partly refined eren NEEN Ee 
332 Petroleum products, except chemicals - e et À. 
341 Gas, natural and manufactured I. common e o 
Total 8 tr et ae s NFF . 
Chemicals: 
Inorganic chemicals: 
513 Elements, oxides, halogen salts ee Ree . ER oom 
514 Other inorganic chemicals tte EEN nee oo eh 
515 Radioactive and associated materials except uranium and thorium — 
521 Mineral tar and crude chemicals from coal, petroleum, natural gas 
d KE 833 
| Minerals, nonmetallic (manufactured) : 
661 Lime, cement, fabricated building material, except glass and clay . 
662 Clay and refractory construction materials TS 
663 Mineral manufactures, not elsewhere specified 
Total e ap OD CP eee (P J O CD 0» 0» GD @ 49 e 49 €D CD EP (D O9 (D e C» CD «D A 09 CP COD OD. OD GE OD. 0 «Pep a» ap em em SH GE e E EY GER COD CHO Gb quo CUP qui cum 
Metals (manufactured) : 
671 Pig iron, spiegeleisen, sponge iron, iron and steel powder and shot, 
Ferrell”, ðᷣ — ns 
672 Iron or steel ingots and other primary forms 
673 Iron or steel bars, rods, angles, shapes, sectionssèn 2222 
674 Iron or steel universals, plates, sheets 2222 
675 Iron or steel hoops and strips 2222222 
676 Iron or steel rails and railway track construction materials 
677 Iron or steel wire (excluding wire rod) 2 
678 Iron or steel tubes, pipes, fittings ee Ne EN . 
679 Iron or steel castings and forgings, unworked ..........-----.---- 
681 Silver, platinum, and platinum-group metals w- 
682 Copper and copper alloys sees EN eee 
683 Nickel and nickel alloys 2... e NENNEN eee m 
684 Aluminum and aluminum alloys `. ee NEE eee eee ooo. 
685 Lead and lead alloys ee E EE EEN EN NEEN mown 
686 Zinc and zinc alloys e eee ee eee eee eee En 
687 da AAA A 
688 Uranium and thorium metals and alloys s 
689 Miscellaneous nonferrous base metals se nons.. 
Total? .......---- Er Eq TIR NUNC ION Ek ° 
Grand. total <= a ͤ = eee 


Exports 


464,027 
87,811 
261,600 
891,645 
60,071 
779,257 
240,236 
221,960 
52,815 
1.840 


1.355.669 


step 


986,678 
214,583 


4,494,481 


00 
-J 


608,177 
337,751 
315,180 

59,286 


1,820,894 


55,676 
136,822 
166,188 


858,136 


78,768 
68,296 
181,007 
828,304 
62,310 
70,557 
25,340 
1,411,949 
240,637 
222,906 
332,569 
117,944 
488,210 
12,041 
17,885 
12,844 


208 
164,039 
3,769,759 


Imports 
27,719 
26,962 

70,958 

54,528 
262,063 
442,227 


860,495 


1,960,495 


202,298 


19,250,291 


5,515,784 
1,435,417 


26,403,791 


724,875 
107,270 
195,477 
14,051 
1,041,675 
116,720 
66,177 
83,198 


266,096 


122,007 
7,275,554 


12,190,084 37,889,887 


1 Data in this table are for the indicated SITC numbers only, and therefore may not correspond to 
the figures classified by commodity in the “Statistical Summary" chapter of this volume. 

2 Standard Industrial Trade Classification. 

3 Import data may not add to totals shown because of independent rounding. 


Source: U.S. Department of Commerce, Bureau of the Census. 
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Table 14.—Consumption of major mineral products, mineral fuels, and electricity 


1974, 1975, and projections 


Commodity 1974 1975 P 2000 
MINERAL PRODUCTS 
Ferrous metals 
Iron ore A daa thousand long tons .. 138,160 114,126 NA 
Iron content 222 thousand short tons e 95,900 e 79,250 NA 
Raw steel GE BEE do 145,720 116,783 NA 
Chromite ores (gross weight) : 
Metallurgical grade do .... 904 682 NA 
Refractory grade do 295 183 NA 
Chemical grade 22 do .... 251 166 NA 
Manganese ore (85% or more Mn) do 1,880 1,819 3,900 
Molybdenum (Mo content) thousand pounds .. 63,476 51,689 188,000 
Tungsten (W content) AAA o aces 16,298 14,012 76,400 
Nonferrous m 
uminum (apparent consumption) 
thousand short tons 5,918 4,787 28,400 
Antimony, primary -~...................-.- short tons .. 18,041 12,987 48,000 
Copper, refined 2222 thousand short tons 2,194 1,585 7,100 
Lead, primary and secondary .......-....------- do 1.599 1.297 2.780 
Zine, all classes ......... I... . O -... 1,678 1,232 3,090 
Mercury, primary ---........ ....... 76-pound flasks . 59,479 50,838 102,000 
Platinum-group metals thousand troy ounces .. 1,981 1,810 8,16 
Silver (industrial consumption) 2 Ü oss 176,027 — 167,650 420,000 
Ilmenite and titanium slag (estimated TiO: content) 
short tons 683,533 586,994 1,840,000 
Uranium (UsOs, estimated purchases by private industry) 
do 11,900 12,500 78,118 
Nonmetals: 
Asbestos (apparent consumption). thousand short tons 846 605 2,430 
Cement (apparent consumption) ... million short tons .. 83 72 NA 
Clays (apparent consumption) ...thousand short tons .. 61,087 49,888 174,000 
Lime (sold or used) EE EE do 21.606 19,138 NA 
Phosphate rock (PsOs content, apparent consumption) 
Ü eas 14,946 10,815 NA 
Potash (KsO content, apparent consumption) Géi dedo 6,084 5,076 14,455 
Salt (apparent consumption) T 49,878 42,918 158,900 
Sand and grave 22 million short tons = 979 789 ,200 
Stone, crushed (sold or used) „ do 1.044 901 8,400 
Sulfur, all forms (apparent consumption) 
sand long tons 10,818 10,608 80,000 
MINERAL ENERGY RESOURCES AND ELECTRICITY 
Bituminous coal million short tons .. 553 555 1,000 
Coal carbonized for coke 1 aua NA Et do (90) (83) (115) 
( ⁰o¾AàMX AAA A do 5 b 2 
Petroleum production and natural gas liquids 
million barrels ... 6,078 5,964 14,500 
Natural gas, A AN million cubic feet 21,223 19,538 49,000 
Electricity generation, net million kilowatt hours .. 1,967,699 2,003,028 NA 
Hilf ³ y ua sss ss O sa.. 1,866,414 1,918,126. 3 8,650,000 
Hydropower 8 ....... . 22225 do 818,741 307,660 35 605,000 
Nuclear power .......----.--22222-2222222-2-- do .... 113,577 171,925 35,085,000 
Conventional fuel-burning plants Cé Z= 1,461,790 1,444,726 32,960,000 
Industrial c EN ANA A eme 01,286 84,902 A 
Total energy resources inputs trillion Btu L MS 12,668 70,558 3 163,480 
e Estimate. p Preliminary. NA Not available. 


1 Figures in parenthesis are not added to totals. 


2 Residual gas excludes extraction loss but includes transmission loss. 


3 Dupree, W. G., Jr., and J. S. 
Department of the Interior. December 1975, tables 1 and 15. 

* Net generations 
&n undetermined amount of steam plant power. 

5 Includes power produced at geothermal plants. 


Corsentino, U.S. Energy Through Year 2000 (revised). U.S. 
adjusted for net imports or exports. The bulk of net trade is hydropower with 
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Table 15.—Production of mineral energy resources and electricity 


from hydropower and nuclear power 
(Trillion Btu) | 


; Natural Electricity 3 
PNE! gas wet Grude O Total 
Year Anthracite “ignite (un- gece? Hydro- Nuclear x 
processed) power power 

re 
1971 222 13,385 24,805 20,083 2,825 404 61,674 
1972 ......- 181 14,319 24,792 20,041 2,866 576 62,775 
1978 M8—ʃ 174 14,208 r 24,104 19,493 2,860 888 r 62,387 
1971 168 ` 14,819 28,689 18,575 8,177 1,211 61,189 
19759 158 15.228 22,022 17,729 | 8,165 1,883 60,135 


p Preliminary.  * Revised. | 

1 Heat values employed for bituminous coal and lignite are as follows: 1971, 12,120 Btu per 
pound; 1972, 12,025 Btu; 1973, 12,005 Btu; 1974, 11,865 Btu; and 1975, 11,750 Btu. ot 

2 Heat value employed for crude petroleum is 5,800,000 Btu per barrel, based upon an approximate 
API gravity of 36°, which is generally accepted as the average value of crude oil produced in the 
United States. | 

3 Hydropower and nuclear power include instállations owned by manufacturing plants and mines as 
well as Government and privately owned public utilities. The fuel equivalent of hydropower is calcu- 
lated from the kilowatt-hours generated, converted to theoretical energy resources inputs calculated 
from national average heat rates for fossil-fueled steam-electric plants provided by the Federal Power 
Commission. Those heat rates are as follows: 10,478 Btu per net kilowatt-hour in 1971; 10,379 Btu 
in 1972; 10,889 Btu in 1973; 10,442 Btu in 1974; and 10,883 Btu in 1975. The fuel equivalent of nuclear 
power is calculated similar to hydropower, using an average heat rate of 10,660 ‘Btu per net kilo- 
watt-hour based on information from the Energy Research and Development Administration. 


Table 16.—Calculated gross consumption of mineral energy resources 
and electricity from hydropower and nuclear power in 
British thermal units (Btu) and percent contributed by each’ 


Petro- PEN 
ND leum | 
Bitumi- Natural (ex- Natural Electricity n 
Year Anthra- nous Coke? gas, cluding gas | Total 
cite coal &nd dry natural liquids ——— —ͤ— 
lignite gas Hydro- Nuclear 
liquids) “ power power 
TRILLION BTU 
1971 2222 186 11,857 PS r 22,469 28,045 2,525 2,862 404 r 68,348 
1972 150 12,278 Ges T 22,698 . 30,882 2,584 2,946 576 r 71,609 
1978 .....-- 144 13,150 EM r 22,512 32,216 2,016 r 8,009 888 r 74,665 
19742222 138 12,751 59 21,738 30,988 2,479 3,309 1,211 72,668 
1975P ..... 130 12,684 14 19,948 80,338 2,982 8,229 1,833 70,658 
PERCENT 
19711 0.3 17.3 ee r 32.9 r 41.0 3.7 r 4.2 0.6 . 100.0 
197222 S 17.1 — r 31.7 r 42.4 3.6 4.2 8 100.0 
1978 ....--- 2 17.6 uut r 30.2 r 43.3 r 8.5 4.0 1.2 100.0 
19742222 2 17.5 0.1 29.9 42.7 3.4 4.5 1.7. 100.0 
1975922 2 18.0 (8) 28.3 43.0 3.4 4.5 2.6 100.0 


P Preliminary. r Revised. u 

1 Heat values employed are as follows: Anthracite, 12,700 Btu per pound and bituminous. coal 
and lignite, weighted average British thermal units provided by the Division of Coal; 11,980 Btu 
per pound in 1971; 11,876 in 1972; 11,825 in 1973; 11,535 in 1974; and 11,400 in 1975. Btu values 
for petroleum products obtained by using 5,248,000 Btu per barrel for gasoline; 5,355,000 Btu per 
barrel for naphtha-type jet fuel; 5,670,000 Btu for kerosine and kerosine-type jet fuel; 5,825,000 Btu 
for distillate; 6,287,000 Btu for residual; 6,065,000 Btu for lubricants; 5,587,000 Btu for wax; and 
weighted average for all products applied to miscellaneous. Natural gas dry, 1,081 Btu per cubic 
foot in 1971; 1,027 in 1972; 1,021 in 1973; 1,024 in 1974; and 1,021 in 1975; natural gas liquids, 
weighted average British thermal units: Natural gasoline and other products, 110,000 Btu per 
gallon; LPG 95,500 Btu per gallon; ethane, 73,390 Btu per gallon; and plant condensate 129,000 
Btu per gallon beginning in 1973. The fuel equivalent of hydropower is calculated from the kilo- 
watt-hours generated and imported, converted to theoretical energy inputs calculated from national 
average heat rates for fossil-fueled steam-electric plants provided by the Federal Power Commission 
as follows: 10,478 Btu per net kilowatt-hour in 1971; 10,879 in 1972; 10,889 in 1978; 10,442 in 
1974; and 10,383 in 1975. Energy inputs for nuclear power are converted at an average heat rate 
of 10,660 Btu per net kilowatt-hour based on information from the Energy Research and Develop- 
ment Administration. | 

2 Energy from net imports of coke (2,262,000 tons in 1974 and 546,075 tons in 1976 at 13,000 Btu 
per pound). The remainder of coke consumption is accounted for in utilizing the gross total Btu 
value of coal carbonized for coke. 

3 Less than 16 unit. 
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Li 


Table 18.—Domestic supply and demand for coal 


1974 1976 P 


Thousand Trillion Thousand Trillion 
short tons Btu short tons Btu 


ANTHRACITE 

Supply: 
Production! — SE ak 6,617 168.1 6,200 167.5 
ERperftrdſdnnnd‚dd dm edam — 1,169 — 29.7 — 1,092 —21.8 
Imports... A A ⁰⁰kꝛm yd e C eu EH EN SEN = 
Stock change: Withdrawals (+ ) A 55 —) — NA NA NA NA 
Losses, gains, and unaccounted for ..........--.- E ee Ka E 
| iel! ————— M pss 5,448 138.4 5,108 129.7 

Demand by major consuming sectors:? 
Household and commercial* ..........---..------ 2,577 65.5 2,240 56.9 
mah EE 1,878 84.9 1,886 35.2 
Electricity generation, utilities 1,498 38.0 1,482 37.6 
Total TONER "E ³ĩð5 88 5,448 138.4 5,108 129.7 
d BITUMINOUS COAL AND LIGNITE 

Supply: 
Production” us 8 608,406 14,818.8 648,000 15,228.0 
Exports A — 59,928  —1,618.0 — 65,669 — 1,778.0 
ohh ⁵³ði 2,080 48.0 940 21,4 
Stock change: Withdrawals ( + ) A additions( —) -- 7,265 158.0 — 31.765 — 687.1 
Losses, gains, and unaccounted for ....-..--.---- —116 — 155.8 4,796 — 105.6 
Total ENEE 552,709 12,751.0 556,301 12,688.7 


Demand by major consuming sectors: 
Fuel and power: 


Household and commercial ............-.-- 8,840 232.0 7,282 188.6 
Industrial® s c ee ates 149,619 8,927.6 142,072 3,677.2 
Coal carbonized for coke® 6 »>->-> (89,747) (2,855.9) (83,272) (2, 155.3) 
Transportation? ... ce ce c 80 2.1 24 ; 
Electricity generation, utilities 890,068 8,481.6 403, 249 8,722.3 
Total .....-.- 8 6 APPS el d 548,607 12,643.3 552,627 12,588.6 
Raw Material: Industrial: 8 

Crude light oil lll ie Se suec 1,087 28.5 974 25.2 
Crude coal tar EE 8,015 79.2 2,700 69.9 
Total A SE F 4,102 107.7 3,674 95.1 
Grand total ENTRO 552,709 12,751.0 556,801 12,683.7 


p Preliminary. NA Not available. 
1 Includes use by producers for power and heat. 
2 Includes shipments to U.S. Armed Forces in West Germany. 
3 Except for small quantities used as raw material for coal chemicals, all anthracite is used for 
fuel and power. 
* Data represent retail deliveries to other consumers." These are mainly household and commer- 
tial users, with some unknown portion of use by small industries. 
5 Includes consumption by coke plants, steel and rolling mills, and other industrial uses. Adjusted 
to exclude coal equivalent of raw material use. 
Figures in parenthesis are not added into totals. 
' 7 Includes bunkers and military transportation. 
8 Coal equivalent based on British thermal unit value of raw material consumption of coal chemi- 
c sted. 
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REVIEW OF THE MINERAL INDUSTRIES 


Table 20.—Domestic supply and demand for petroleum! 


ö.]... uuu Le m SSO 
Stock change: Withdrawals ( + ), 
additions ( — ) 
Losses, transfers for use as fuel, and 
unaccounted for ....... 33 A A we 


C seen A 


Refinery inputs: 
Crude o 
Transfers in, natural gas liquids? _... 
Other hydrocarbons 


Det!!! PR ——— — 


Refined products: 


Refinery output e E NEEN een 
Unfinished oil reruns, net 
Processing gain, net —................-...- 

Total RA A eee See ee ees 
Exports -== >>>- 
Imports MA eer 
Stock change, including natural gas liquids .. 
Transfers in, natural gas liquids 22 2 
Losses, gains, and unaccounted for 

TOA C des 


Demand by major consuming sectors: 
el and power: 
Household and commercial eae 
ans!!! 
Transportation 9 .. ee EEN EE 
Electricity generation, utilities 
Other, not specified ............---------- 


Total „5 dauweduuuiuad ca ama dud a 

Raw material:9 
Petrochemical feedstock offtake ...........- 
Other nonfuel use NN E E En 


Total Lee 


47 
1974 1975 P 

Million Trillion Million Trillion 

barrels tu barrels Btu 
3,202.6 18,575.0 3,056.8 17,729.8 
—1. — 6.2 — 2.1 — 12.2 
1,269.2 7,361.4 1.498.2 8,689.6 
— 22.5 — 180.6 — 6.3 — 36.6 
— 19.6 — 118.2 — 5.2 — 30.1 
4,428.7 25.686. 5 4,641.4 26,840.1 
4,428.7 25. 686.5 4,641.4 26,340.1 
272. 1,245.8 259. 1,172.2 
18.1 45.9 13.8 48.8 
4,714.2 26. 977.7 4,814.5 27, 560.6 
4,714.2 26. 977.7 4,814.5 27,660.6 

87.4 217. 12.7 74. 
176.2 SN 167.8 = 
4,926.8 27,195.6 4,995.0 27,684.6 
961.8 5,747.2 700.8 4,157.9 
— 42.8 — 231.6 — 53.0 — 256.5 
848.7 1,233.9 836.7 1,209.6 

— 31.9 — e 48. 89 e 
6,078.2 88,467.8 5,954.0 82,719.7 
888.2 4,933.5 854.4 4,138.4 
628.9 8,692.2 610.2 3,548.6 
8,270.2 17,577.1 3,810.9 17,795.6 
559.9 3,480.2 520.1 3,289.3 
18.5 111.6 16.4 98.8 
5,365.7 29,794.6 5,312.0 29,420.1 
386.2 1,640.6 340.6 1,434.2 
302.2 1,898,4 268.7 1,685.7 
688.4 3,539.0 609.3 3,119.9 
24.1 183.7 82.7 179.7 
6,078.2 88,467.3 5, 954.0 82,719.7 


p Preliminary. 


1 Supply and demand for crude oil and petroleum products. Petroleum products include products 
refined and processed from crude oil, including still gas and liquefied refinery gas; also natural gas 


liquids transferred from natural gas. 


2 Btu values for natural gas liquids for each year shown are implicitly derived from weighted 
averages of major natural gas liquids, with natural gasoline and other products at 110,000 Btu per 
gallon, liquefied petroleum gases at 95,500 Btu per gallon, ethane at 73,390 Btu per gallon, and 


plant condensate at 129,000 Btu per gallon. 


3 Btu values for imported and exported refined products for each year shown are totals of the 
Btu values of the respective products imported and exported. 
* Includes natural gas liquids other than those channeled into refinery input as follows:  Petro- 
chemical feedstocks, direct uses for fuel and power, and other uses. 


5 Includes bunkers and military fuel uses. 


6 Includes some fuel and power use by raw materials industries. 
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Table 22.—Electrical energy sales to ultimate consumers 
(Million kilowatt-hours) 


Total trial Total trial 

Region consump- Resi- and consump- Resi- and 

tion dential cor: tion dential com 
mercial mercial 

1971 1972 
New England ............- 59,072 22,810 94,645 63,782 24,614 87,509 
Middle Atlantic ......-.-..- 208,567 62,878 133,086 219,861 65,978 140,639 
East North-Central ........ 281,398 84,629 186,011 804,297 89,736 203,268 
West North- Central! 94,872 37,372 54,395 100,687 39,074 58,316 
South Atlantic .......------ 234,920 87,559 137,798 252,811 98,568 149,062 
East South- Central 142,057 45,905 93,823 153,430 48,404 102,441 
West South-Central ........... 164,047 51,497 105,861 181,902 57,952 116,218 
Mountain onesessnnsas= 66,168 18,641 44,427 71, 805 20,609 47,719 
Pacifile 209,980 65,814 133,615 223,309 69,441 142,551 
Alaska and Hawaii 5,865 1,915 8,291 5,830 2,052 8,608 
Total United States .. 1,466,441 479,080 926,452 1,577,714 611,428 1,001,826 
1978 1974 

New England ............. 68,364 26,169 40,461 66,894 26,094 89,180 
Middle Atlantile -=-= 235,310 70,729 153,006 229,430 68,820 149,177 
East North-Central ........ 381,776 96,164 228,580 328,968 96,949 219,985 
West North-Central ......- 108,912 42,146 68,212 109,670 42,339 68,725 
South Atlantie 280,108 106,750 163,548 279,090 106,656 163,518 
East South-Central ........ 168,890 51,958 114,161 169,246 51,610 114,818 
West South-Central ........ 195,624 62,205 125,814 200,735 63,239 129,406 
Mountain 77,181 23,375 50,294 81,670 24,464 53,586 
Pacific .. ee 230,547 12,954 146,584 228,243 72,390 144,608 
Alaska and Hawaii 6,496 2,321 3,978 6,823 2,999 4,204 
Total United States 1,703,208 554,171 1,084,138 1,700,769 554,960 1. 082,151 


5 Edison Electric Institute. Statistical Yearbook of the Electric Utility Industry, 1971-74, 
e e 


Table 23.—Total employment in selected mineral industries 


(Thousands) 
Industry 1971 1972 1978 1974 1975 
MINING 
Metals: . 
Iron ores ........--.--- 3 24.5 20.1 21.3 24.2 24.8 
Copper res 34.7 88.9 42.8 42.8 87.1 
Total! corinancnón conoce 89.0 86.1 90.5 92.8 92.8 
Nonmetal mining and quarrying 118.0 112.1 115.8 119.2 115.1 
Fuels: 
Bituminous 22 132.3 143.2 158.0 165.0 198.2 
Other coal 222 5.4 3.7 3.6 3.5 8.6 
Crude petroleum and natural gas fields 141.0 137.8 133.5 143.7 159.5 
Oil and gas field services 120.8 124.1 131.0 148.2 176.2 
%%/ͤ 8 waseses 399.0 408.8 426.1 460.4 587.6 
Total mining: PIE 601.0 607.0 3625.0 5672.0 745.0 
MANUFACTURING 
Minerals: 
Fertilizers, complete and mixing only 88.2 85.8 88.5 87.3 83.7 
Cement, hydraulic `... . . een 32.0 83.6 88.8 82.7 80.8 
Blast furnaces, steelworks, rolling mills . 506.8 492.2 521.8 3 522.6 470.1 
Nonferrous smelting and refining -... 88.9 83.6 86.8 90.7 82.2 
Total NI Eme iri A LC 660.4 645.2 680.8 2683.8 616.8 
Fuels: | 
Petroleum refining .......-...-------- 163.1 150.8 147.8 154.6 154.2 
Other petroleum and coal products .... 86.7 88.8 8 40.0 40.7 43.2 
Tt! — 189.8 189.6 3 187.8 195.8 197.4 
Total selected manufacturing 850.2 834.8 3867.7 9878.6 818.7 


1 Includes other metal mining not shown separately. 

2 Data may not add to totals shown because of independent rounding. 

3 Corrected figure. 

* Standard Industrial Classification 295, paving and roofing materials, included in total. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings, v. 
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Table 24.— Average hours and gross earnings of production and related workers 
in the mineral and mineral fuels industries 


1971 1972 1978 1974 1976 
MINING 
Metal: 
Iron ores: 
Weekly earnings $169.70 $185.40 $198.56 $241.48 $271.85 
Weekly hours 40.5 41.2 42.7 48.5 42. 
Hourly earnings $4.19 $4.50 $4.65 $5.55 $6.34 
Copper ores: 
Weekly earnings $178.46 $192.19 $206.52 $226.46 $248.14 
Weekly hours 42.9 41.6 42.8 41.1 89.2 
Hourly earnings 3 $4.16 $4.62 $4.88 $5.61 $6.33 
All metal mining:! 
Weekly earnings 22 $171.39 $185.51 $200.40 $226.97 $250.72 
Weekly hours 2022-20... 41.6 41.5 42.1 41.8 40. 
Hourly earnings? 2222 84.12 $4.47 $4.76 $5.43 $6.18 
Nonmetallic mining and quarrying: 
Weekly earnings 2222 $165.23 $176.96 $196.88 $209.28 $210.98 
Weekly hours 222222 44.9 44.8 47.1 46.3 48. 
Hourly earnings $3.68 $3.95 $4.18 $4.52 $4.85 
Al mining (excluding fuels): 2 
Weekly earnings 2222222222222 $167.89 $180.61 $195.90 $218.09 $228.55 
Weekly hours 22 48.5 43.4 44.0 43.5 42.4 
Hourly earnings 2 $3.87 $4.17 $4.47 $4.91 $5.42 
8: 
All coal mining: 
Weekly earnings $194.00 8215.88 $226.86 $236.84 $283.35 
Weekly hours 2 3 40.6 3 41.0 39.9 88.2 3 89.8 
Hourly earnings 3 $4.79 8 $5.80 8 $5.69 $6.20 8 $7.21 
Bituminous coal: 
Weekly earnings $196.02 $217.46 $228.45 $238.87 $284.53 
Weekly hours — sees ee e 3 40.6 3 41.0 39.8 38.2 3 89. 
Hourly earnings ee -2 3 $4.85 3 $5.34 $5.74 $6.24 3 $7.23 
Crude petroleum and natural gas: 
Weekly earnings -=-= $159.75 $169.92 $191.82 $223.86 $248.84 
Weekly hours ee En 42.6 42.8 40.9 42.0 40.8 
Hourly earnings $8.75 $3.97 $4.69 $5.33 $6.05 
All fuels:? 
Weekly earnings eet >=- $178.59 $191.27 $201.48 $224.08 $256.86 
Weekly hours 22. 41.8 41.8 40.8 41. 42.2 
Hourly earnings ..... F $4.22 $4.53 $4.90 $5.39 $6.14 
MANUFACTURING 
Fertilizers, complete and mixing only: 
Weekly earnings $132.71 $143.14 $156.66 $172.40 $188.72 
Weekly hours 42.4 42.6 43.0 43.1 42.6 
Hourly earnings $3.13 $3.36 $3.62 $4.00 $4.48 
Cement, hydraulic: 
Weekly earnings $194.37 $215.87 $233.20 $247.97 $262.06 
Weekly hours 41.8 42.0 42.4 42. 41.4 
Hourly earnings e $4.65 $5.12 $5.50 $5.89 $6.83 . 
Blast furnaces, steel and rolling mills: 
Weekly earnings $181.43 $210.12 $230.74 $268.49 $218.71 
Weekly hours A 89.7 40.8 41.8 41.3 89.2 
Hourly earnings e Lll. $4.57 $5.15 $5.56 $6.38 87.11 
Nonferrous smelting and refining: 
Weekly earnings EN $166.83 $185.59 $203.46 $227.46 $243.76 
Weekly herr menu 41.5 41.8 42.3 42.2 40.9 
Hourly earnings -=-= $4.02 $4.44 $4.81 $5.39 $5.96 
Petroleum refining and related industries: 
Weekly earnings e $194.33 $208.89 $220.28 $238.71 $267.07 
Weekly hours I... Lc c Lc eene 42.4 42.2 42.2 42. 41.6 
Hourly earnings $4.58 $4.95 $5.22 $5.63 $6.42 
Petroleum refining: 
Weekly earnings e $202.44 $219.45 $231.02 $260.92 $283.87 
Weekly hours mee A 42.0 41.8 41.7 42.1 41.2 
Hourly earnings $4.82 55.25 35.54 $5.96 $6.89 
Other petroleum and coal products: 
Weekly earnings ~~~ $166.44 $175.84 $187.91 $199.67 $215.28 
Weekly hours ee 43.8 48.4 48.7 48.5 42.8 
Hourly earnings -2 .--- $3.80 $4.04 $4.30 $4.59 $5.08 
All manufacturing:? 
Weekly earnings $181.46 $206.52 $224.92  *$260.99 $268.58 
Weekly hours 40.4 41.1 41.7 41.7 40.1 
Hourly earnings $4.49 $5.02 $5.41 * $6.03 $6.71 


1Includes other metal mining not shown. 

3 Weighted average of data computed using figures for production workers as weights. 
8 11-month average. 

* Corrected figure. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings, v. 
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Table 25.—Wages, salaries, and average annual earnings in the United States 


Percent change 


. 1973 1974 1975 EE 
| 1973-74 1974-75 
Wages and salaries: 

All industries, total millions .. $701,214 $764,486 $806,663 +-9.0 +5.5 
Mining scsi: = ¿00 2255 7,290 8,834 10,736 +21.2 +21.5 
Manufacturing do 196,186 211.403 211,658 +7.8 +.1 

Average earnings per full-time employee: 
All industries, total 9,290 10,004 10,892 +7.7 +8.9 
Mining: A ß 11,683 12,896 14,647 +10.4 +-13.6 
Manufacturing 10,027 10,845 11,941 +8.2 +10.1 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness. V. 56, No. 7, July 1976, p. 51, table 6.6; p. 52, table 6.9. 


Table 26.— Average labor—turnover rates in selected mineral industries 
(Per thousand employees) 


eee te — m müur¹C —— — — ——— regen 


| Petro- 
Blast Non- . leum 
fur- ferrous refin- Petro- 
Manu- Cement, naces, smelt- Metal Iron Cop- ing leum Coal 
. Rates and year factur-  hy- steel ing min- ores per and refin- mine 
ing draulic and and ing ores related ing ing 
rolling  refin- indus- 
mills ing tries ? 
Total accession rate: 
„ 48 17 25 26 38 27 39 22 16 17 
1974222225 42 15 20 27 35 26 32 23 17 19 
1971558 —˙— oe 37 29 28 18 27 23 19 18 12 23 
Total separation rate: 
. 16 21 25 34 21 34 22 15 16 
1974 .....----- 48 22 23 26 81 21 81 24 15 18 
1810 zs 42 41 42 80 82 21 81 19 12 14 
Layoff rate 
1938 — 9 3 4 4 3 5 1 5 5 8 
1974 mannennnena 15 10 7 4 3 4 3 7 4 2 
15 21 31 30 17 10 13 13 7 3 2 


1 Monthly rates are available in Employment and Earnings as indicated in source. 
2 Standard Industrial Classification 295, paving and roofing materials, included in total. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings, v. 
20-22, No. 9, March 1974-76, table D-2. 
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Table 27.—Labor productivity indexes for selected minerals * 
(1967 —100) 
Copper, crude ore mined per— Iron, crude ore mined per— 
Year Produc- Production Produc- Production 
Employee tion worker Employee tion worker 
worker man-hour worker man-hour 
F 129.3 122.6 115.2 113.8 115.6 116.0 
111;Ü 8 126.7 125.3 121.2 110.8 112.8 117.1 
A s Sulu E 128,7 119.3 118.1 119.2 122.2 124.4 
19/3 naciona 126.8 121.0 117.7 127.3 129.0 126.7 
19014 EEN 117.5 113.5 113.8 120.8 122.4 118.1 
Copper, recoverable metal mined per— Iron, usable ore mined per— 
Produc- Production Produc- Production 
Employee tion worker Employee tion worker 
worker man-hour worker man-hour 
191 aaa 118.0 111.8 105.1 103.4 105.0 105.4 
A M 109.7 108.4 104.9 97.5 99.3 103.0 
I E 107.4 103.6 102.5 101.9 ` 104.6 106.5 
¡AAA 104.6 99.7 97.0 108.7 110.1 108.2 
// ases 91.9 88.8 89.0 99.3 100.6 97.6 
Bituminous coal and lignite 
Petroleum refined per— mined per— 
Produc- Production Produc- Production 
Employee tion worker Employee tion worker 
worker man-hour worker man-hour 
1109; ación 106.3 107.6 106.6 97.6 97.9 97.8 
17 see Set 110.2 112.1 112.3 87.3 91.9 91.7 
1117. ⁵ĩð 121.2 121.5 121.9 83.0 85.0 83.9 
1973 n 2; uu EE 131.4 133.0 135.7 81.4 82.5 88.8 
Ir... A 124.9 125.2 126.6 75.8 17.5 81.7 


P Preliminary. 


1 Series revised to incorporate additional data from economic censuses. 


Source: 


U.S. Department of Labor, Bureau of Labor Statistics. Productivity Indexes for Selected 


Industries, 1975 edition, tables 2, 4, 6, 8, 12, 46. 


Table 28.—Index of average unit mine value of minerals produced | 


(1967—100) 
1971 1972 1978 1974 1975 P 
METALS 

Ferrous ccoo as 115.9 120.2 125.5 159.5 207.3 

Nonferrous: 
BüBe oie l; L L ³ÜWQA y 129.9 130.7 151.1 205.7 181.5 
Mentees saikin 108.8 138.1 222.3 380.2 343.5 
e ß usu w 130.0 131.2 | 186.7 150.1 218.4 
Average _.... e 127.8 131.5 155.5 212.8 206.1 
Average, all metals⁊ . en 121.5 125.5 139.6 184.6 206.8 

: NONMETALS 
Construction a= = eege AE — 112.7 120.8 127.2 147.2 170.6 
Chemical oscars cacon sones 86.2 85.2 91.1 128.5 195.8 
OUNCE AAA . 115.7 123.4 132.5 148.7 172.2 
AN 106.9 118.0 119.4 148.1 176.4 
FUELS 

fe . rdgad uu ook 152.9 165.2 183.3 339.8 405.6 
Crude oil and natural gas . .. 115.6 116.4 133.8 221.6 263.9 
Average 120.6 123.4 141.6 241.4 283.8 
Average, all minerals 117.6 121.2 136.4 214.6 252.9 


p Preliminary. 


(1967 =100) 
1971 1972 1973 1974 1975 P 
METALS 
o AMAN E , 115.6 119.5 123.7 157.5 204.2 
Nonferrous: 
Base -..... coria. 130.1 130.6 151.0 202.4 176.9 
Monee?s acordadas 107.9 136.2 212.2 869.4 856.5 
Other eege 182.0 136.4 141.8 156.3 221.8 
Average 128.7 131.4 158.8 205.8 192.5 
Average, all metals 21u22. ---- 124.1 127.8 142.1 187.8 196.8 
NONMETALS 
Construction `. .. ee 112.8 120.6 127.0 146.5 169.9 
Chemical ˙wꝛꝛ—1̃ A J J l edd ned 86.9 84.6 90.2 126.6 198.7 
OCR E A ⁰⁰y mm.. 0 8 115.2 119.8 128.0 145.0 169.4 
Average mision ias 107.8 112.5 119.2 141.8 177.1 
FUELS 
D eebe lt 88 152.9 165.5 188.5 840.2 405.5 
Crude oil and natural gas .. 115.5 116.4 133.8 220.2 264.5 
Average aiii cara as 119.8 129.2 141.5 240.8 286.8 
Average, all minerals ...... ee 117.6 121.2 136.4 211.5 252.5 
p Preliminary. 
Table 30.— Price indexes for selected metals, minerals, and fuels 
(1967 —100) 
Annual average Percent 
Commodity change 
1974 1975 from 1974 
Metals and metal products --.. =e 171.9 185.6 +8.0 
Iron and ste! aaa 178.6 200.9 + 12.5 
Iron Orë A A A 4? 123.8 154.8 +25.1 
Iron and steel scrap 22222222222 353.2 245.6 — 80.5 
Semifinished steel products -....-.. . . . . . mm 169.0 206.7 +22.3 
Finished steel produets—— Een 170.0 196.6 +15.6 
Foundry and forge shop produets 2222222 161.4 194.8 --20.4 
Pig iron and ferroalloyßs 2222222222222 188.1 264.7 +40.7 
Nonferrous metals — 4222222222222 187.1 171.6 — 8.3 
Primary metal refinery shapes -..... 197.7 821.4 + 62.6 
Aluminum ingo 22222 151.3 160.4 +6.0 
Lead, pig, common ere 159.1 154.0 — 8.2 
Zine, slab, prime western -...... .. mm 249.2 270.2 +8.4 
Nonferrous scrap ........ .. . O... . l... 197.5 128.3 — 85.0 
Nonmetallic mineral produets ——— 222222222222 153.2 174.0 +13.6 
Concrete ingredients 22222 148.7 172.8 +15.9 
Sand, gravel, crushed stone 22222222 135.2 151.1 +11. 
Structural clay products, excluding ref ractories 135.2 151.2 +11.8 
Gypsum products 22 137.6 144.0 ＋4.7 
Other nonmetallie minerals 188.7 220.3 -16.7 
Building lime uuu u ³ 2 aaO 152.6 186.0 +21.9 
Insulation materials eee ee 156.5 196.2 +25.4 
Bituminous paving materials 222.0 256.9 --15.7 
Fertilizer materials 2 124.2 198.8 ＋60.1 
Nitrogenates 2... AA 126.9 178.6 ＋ 40.7 
Pitt ³ðiV ĩð lu cee C 118.6 236.3 --99.2 
Phosphate rock EE 184.2 428.9 -+-132.8 
A uu. A A A 132.6 166.6 --25.6 
Fuels and related products and power E een 208.3 245.1 +17.7 
EE 382.4 385.8 +16.1 
Anthracite ⁵ ↄ dá 247.3 372.7 -+-50.7 
Bituminous: L. oe be ee 889.5 887.0 1-14.0 
AA ] ꝗ i f eg ee 247.7 330.8 ＋33.5 
Gas Te. A x Er E 162.2 216.7 -+33.6 
Electric power mme eee 168.1 198.4 --18.6 
Petroleum products, refined. 223.4 257.5 +15.8 
Crude petroleum? EN l l EN E ANN EN 211.8 245.7 16.0 
All commodities other than farm and food EN EN 158.8 171.5 11.5 
All commodities LL e m men ecce 160.1 174.9 --9.2 


Source: 
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Table 29.—Index of implicit unit value of minerals produced 


1Includes only domestic production. 
U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price 


Indexes. January-September, December 1975, table 6; January 1976, table 4; Supplement 1975, 


tabl 
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Table 31.—Comparative mineral energy resource prices 
Fuel 1973 1974 1975 
Bituminous coal, average price at merchant coke ovens 
dollars per net ton 19.77 84.20 52.68 
Anthracite, average sales realization per net ton at preparation 
plants, excluding dredge coal: 
Chestnut: eegene dollars 19.80 81.06 e 42.15 
Peg etc do 16.98 27.61 e 39.50 
Buckwheat, No. ß do 16.61 28.86 e 88.40 
Petroleum and petroleum products: 
Crude petroleum, average price per barrel at well do 3.89 6.74 8.00 
Gasoline, average dealers” net price (excluding taxes) of gaso- 
line in 55 U.S. cit ie! cents per gallon ... 19.48 80.53 86.78 
Residual fuel oil:1 
No. 6 fuel, maximum 1% sulfur, average of high and low 
prices at Philadelphia dollars per barrel 3 4.85 11.95 12.26 
No. 6 fuel, maximum 0.395 sulfur, average of high ang low 
prices at Philadelphia? 2 T 5.68 18.11 18.16 
Bunker C, average of high and low prices at all gulf Doris 
Ü aoc 8.42 3 10.28 9.80 
Dura fuel oil:1 
ew average of high and low prices at 
Philadelph TEE cents per gallon .. 8 12.67 25.26 29.19 
No. 2 distillate, cy overage of high and low prices at 
all gulf ports o nan- 8 21.74 3 80.69 28.48 
Natural gas: 
Average U.S. value 
at well cents per thousand cubic feet 21.6 80.4 e 43.5 
Average U.S. value at point of consumption o ---- 66.5 88.8 e 115.0 
° Estimate. 
3 Petroleum products from Platt's Oil Price Handbook. 
2 Prices at refineries and terminals in cargoes. 
8 Erroneously reported in previous year. 
Table 32.— Cost of fuel in steam-electrical power generation 
(Cents per million Btu) 
1972 1973 1974 
Region 
Coal Oil Gas Coal Oil Gas Coal Oil Gas 
New England .--.......- 49.7 55.5 46.1 52.1 72.8 52.5 110.1 190.3 146.4 
Middle Atlantic ............ 42.1 62.3 53.1 47.4 80.0 62.4 81.2 200.1 114.1 
East North-Central ...... 88.9 68.0 51.6 42.9 78.4 58.2 65.4 170.0 76.8 
West North-Central ...... 34.0 69.9 29.9 86.9 81.6 84.6 44.1 139.0 41.8 
South Atlantic ........... 42.6 49.6 89.9 45.6 62.9 45.1 87.4 168.6 59.7 
East South-Central ...... 82.5 72.4 29.9 36.3 94.7 88.5 52.6 182.8 51.4 
West South-Central ...... 21.0 67.2 24.2 13.1 89.0 28.2 17.1 181.7 48.1 
Mountain nnnneŘțħŇ 22.7 58.2 35.1 25.1 95.9 39.1 28.7 164.0 50.8 
Pacific eiert eege Se 78.9 87.5 31.8 88.1 41.9 41.1 170.2 58.0 
United States 38.2 58.8 30.8 41.4 75.9 34.1 66.2 181.1 48.8 


Source: 


National Coal Association. Steam-Electric Plant Factors, 1978 through 1975, table 2. 
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Table 33.—Cost of electrical energy 
(Cents per kilowatt-hour) 


1972 1973 1974 

Com- Com- Com- 

Region mercial mercial mercial 
Total  Resi- and Total Resi- and Total Resi- and 

dential indus- dential indus- dential indus- 
trial trial tria 
New England 2.5 2.9 2.2 2.6 3.1 2.8 3.6 4.2 8.8 
Middle Atlantic ............ 2.4 3.0 2.0 2.5 8.2 2.2 8.4 4.2 8.0 
East North-Central ...... 1.9 2.5 1.7 1.9 2.6 1.6 2.8 2.9 2.0 
West North-Central ...... 2.1 2.5 1.9 2.1 2.5 1.8 2.8 2.6 2.0 
South Atlantic ............. 1.8 2.1 1.5 1.9 2.2 1.6 2.4 2.7 2.2 
East South-Central ........ 1.2 1.6 1.0 1.3 1.7 1.1 1.5 1.9 1.8 
West South-Central ...... 1.5 2.2 1.2 1.6 2.2 1.8 1.8 2.4 1.5 
Mountain 1.6 2.2 1.4 1.7 2.2 1.5 1.8 2.4 1.6 
Peine 1.4 1.8 1.2 1.5 1.9 1.3 1.8 2.3 1.7 
Alaska and Hawaii 2.6 3.0 2.3 2.7 8.1 2.5 2.9 4.2 2.6 
United States 1.8 2.8 1.5 1.9 2.4 1.6 2.8 2.8 2.0 


Source: Edison Electric Institute. Statistical Yearbook of the Electric Utilities Industry, 1972 
through 1974. Based on tables 22-S and 86-S. 


Table 34.— Price index of principal metal mining expenses 


(1967 —100) 

Year Total Labor Supplies Fuel piii 
Ir. ³¹¹¹.----. EEE 119 123 116 114 114 
1972 ³Ü¹¹.¹ u ¹ AA 127 138 120 119 122 
1973 AK ¼¼ 136 142 128 146 129 
10174 NEE 172 180 157 208 168 
197D A A MDRES 196 205 177 245 198 


P Preliminary. 
1 Indexes constructed using the following weights derived from the 1967 Census of Mineral In- 


dustries: Labor, 50.04; explosives, 3.18; steel mill shapes and forms, 7.32; all other supplies, 26.89; 
fuels, 5.88; electric energy, 6.69; and data from U.S. Department of Labor, Bureau of Labor Sta- 
tistics, Wholesale Prices and Price Indexes. The index is computed for iron and copper ores only 
because sufficient data are not available for other mining sectors. 


Table 35.—Index of major input expenses 
for bituminous coal and crude petroleum 
and natural gas mining * 


(1967=100) 
Crude 
Bituminous petroleum 
Year coal and 
natural gas 
¡E DEEN 129 114 
1972! cad 141 122 
117 ds 155 136 
/ AAA 175 167 
1975 c an 222 NA 


p Preliminary. NA Not available. 

1 Indexes constructed by using data from the 
U.S. Department of Labor, Bureau of Labor 
Statistics, Wholesale Prices and Price Indexes, 
annual and monthly, and weights derived from 
data shown in the 1967 Census of Mineral In- 
dustries, U.S. Department of Commerce, Bureau 
of the Census. Weights used are as follows: 
Bituminous coal—labor, 61.55; explosives, 2.70; 
steel mill shapes and forms, 5.08; all other sup- 
plies, 24.58; fuels, 1.74; electric energy, 4.85; 
crude petroleum and natural gas—labor, 44.65; 
supplies, 48.79; fuel, 2.07; and electric energy, 
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Table 36.—Indexes of relative costs and productivity for iron ore, copper, 
bituminous coal, and petroleum mining * 


(1967 —100) 
Year on Copper 2 Bituminous Petroleum 
INDEX OF LABOR COSTS PER UNIT OF OUTPUT 
e , O A 123 122 188 114 
11!or AA A 128 138 154 127 
Jö AAA EN 130 r 154 8167 140 
E RA A A eS PI 172 190 181 171 
19706 P: Geen 208 202 244 NA 
INDEX OF VALUE OF PRODUCT PER MAN-PERIOD 
IOTI ¿o sess A zs 109 141 144 132 
1912 eee 2 eee bose 113 . 136 153 129 
JJ SAN A r 121 r 150 169 143 
1974 AAA 8 128 178 313 226 
194b MAR 152 160 321 NA 
INDEX OF LABOR COSTS PER DOLLAR OF PRODUCT 
A A ³ĩð 0 ĩͤ A 117 90 90 99 
1972 dosis 121 104 93 109 
I AAA E ĩð E E d 116 r 100 90 105 
1 ASA 131 95 53 74 
1910 P- EE 126 121 60 NA 


p Preliminary. Revised. NA Not available. 

1 Index of labor costs per unit of output: Iron ore and copper indexes are computed from data 
found in U.S. Department of Labor, Employment and Earnings and Wholesale Price Indexes. Bi- 
tuminous coal index based upon net tons per man per day (see chapter on Bituminous Coal) and 
index of average earnings derived from Bureau of Labor Statistics data on hourly earnings; 
petroleum index based on barrels per year (see chapter on Petroleum) and Bureau of Employment 
Security data on total wages in petroleum production. 

Index of value of product per man-period: Iron ore and copper indexes are computed from data 
found in U.S. Department of Labor, Employment and Earnings and Wholesale Price Indexes. 
Bituminous coal index based on net tons per man per day and mine value of production; petro- 
leum index based on average employment and total value of production. 

Index of labor costs per dollar of product: Iron ore and copper indexes are computed from data 
found in U.S. Department of Labor, Employment and Earnings and Wholesale Price Indexes. 
Bituminous coal index based on index of value per man per day and index of average earnings; 
petroleum index based on total value of production and total wages. 

2 Indexes are for recoverable metal. 

6 Corrected figure. 


Table 37.—Price indexes for selected items in minerals and mineral fuels production 


(1967 —100) 

Per- Per- 

1975 cent Annua] average cent 
Commodity change change 

— — from — — from 

January December January 1974 1975 1974 
Coal) osc V ⸗ h E 428.8 371.2 — 13.4 332.4 385.8 ＋ 16.1 
Coke . ⅛ «VK i aaua 330.4 331.1 +.2 247.7 330.8 ＋ 33.5 
Gas fuels .........-.----.-.-.-2.2-2.2-2.-- 181.0 245.6 +-35.7 162.2 216.7 4-33.6 
Petroleum products, refined 242.8 274.7 +13.4 228.4 257.5 +15.8 
Industrial chemicals —— 196.8 211.1 ＋ 7.3 151.7 206.9 ＋ 36.4 
Lumber .... .. mm m m[țħiițħŘŇiħŘħįħiiįħŘiįħiM 176.5 200.2 +13.4 207.1 192.5 — 7.0 
Explosives 2222222222222 167.8 188.9 +12.6 146.6 178.0 +21.4 

Construction machinery and equip- 

e A eee 177.3 192.5 +8.6 152.8 185.2 ＋ 21.6 


Source: U.S. Department of Labor. Bureau of Labor Statistics. Wholesale Prices and Price In- 
dexes. January and December 1975, table 6; January 1976, table 4; Supplement 1975, table 5. 
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Table 38.—Price indexes for mining construction and material handling 
machinery and equipment 


(1967=100) 
Con- Power Special- 

struction Mining Oilfield cranes, ized Port- Mixers, Tractors 

machin- machin- machin- excava- con- able Scrapers pavers, other 

Year ery and ery and ery and tors, struction air and  spreaders, than 

equip- equip- tools equip-  machin- com-  graders etc. farm 

ment ment ment ery pressors 

1971 .-.....- 121.4 118.8 122.6 120.6 125.1 98.8 120.6 122.9 122.3 
1972. aea 125.7 117.2 127.3 126.0 129.0 92.0 124.4 126.3 127.3 
1973 cce 130.7 121.1 133.2 130.5 134.1 93.5 136.1 130.4 131.5 
1974 ......-- 152.3 143.6 157.8 152.2 151.3 102.8 160.4 145.1 154.7 
197522222 185.2 184.3 196.3 184.3 189.4 116.8 195.6 163.5 188.3 


— ——— ——————(—€—€———————————————————————————————————————————— 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price In- 
dexes. Supplement 1972, 1973, 1974, 1975, table 5; January-December 1975, table 6. 


Table 39.—National income originated in the mineral industries 


| Percent 

Income, million dollars change 

Industry A . d m . VP —— —E— from 

1973 1974 1975 1974 
MINING: 22 . . Sus M e a. 10,149 15,406 18,804 +22.1 
Metal mining 222222222222 1.489 1.539 1,693 +10.0 
Coal mining ß a 2,869 5,189 6,782 +29.7 
Crude petroleum and natural gas 3,908 6,602 8,180 -+28.9 
Mining and quarrying of nonmetallic minerals 1,888 2,076 2,119 +2.1 
Manufacturing 4444444414454 283,540 298,150 309,941 +4.0 
Chemicals and allied produetss 20,345 21,672 23,772 ＋ 9.7 
Petroleum refining and related industries 8,535 14,053 13,778 — 2.0 
Stone, clay, glass products 2 9,750 9,680 9,451 —2.4 
Primary metal industries ...-----..-.-- 2 21,876 27,966 26,032 — 6.9 
All industries ASA ß A 1,072,829 1,152,002 1,236,175 +7.8 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness, v. 56, No. 7, July 1976, p. 50, table 6.3. 


Table 40.—Annual average profit rates on shareholders’ equity, after taxes, 
and total dividends, selected mineral manufacturing corporations 


Total dividends 


Annual profit rate, percent (million dollars) 

Industry 55 5 
change | change 

1974 1 1975 from 1974 1 1975 from 

1974 1974 
All manufacturing 2222 14.9 11.6 — 22.1 19,456 19,995 ＋2.8 
Primary metals „5 16.4 8. 5 — 48.2 1.216 1.172 — 3.6 
Primary iron and steel 16.8 10.7 — 86.3 734 717 — 2.3 
Primary nonferrous metals - 15.8 5.2 — 67.1 483 454 — 6.0 
Stone, clay, glass produets 10.6 6.8 — 35.8 450 442 21.8 
Chemicals and allied products ........ 18.8 15.2 —16.9 2,800 2,758 —1.5 
Petroleum and coal products .........- 21.0 12.5 —40.5 T 4,044 4,266 --5.5 


T Revised. 
1Numbers reflect a change in accounting methods from previous years; for further information 


see source. 


Source: Federal Trade Commission. Quarterly Financial Report for Manufacturing, Mining, and 
Trade Corporations. 4th Quarter, 1974, tables 4, A-D, and 4th Quarter, 1975, tables 4, A-D. 
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Table 41.— Industrial and commercial failures and liabilities in mining and manufacturing 


Industry 1973 1974 1975 

Mining:! 

Number of failures k ~~~ 32 9 26 

Current liabilities 22 thousands $23,866 $10,102 $9,465 
Manufacturing: | 

Number of failure Z 1,431 1,548 1,619 

Current liabilities s ___ thousands .. $133,624 $823,722 $1,011,144 
All industrial and commercial industries: 

Number of failure 9,8345 9,915 11,432 

Current liabilities __ LLL css ss. thousands $2,298,606 $3,053,137 $4,380,170 


1 Including fuels. 


Source: Dun and Bradstreet, Ine, Business Economics Department. Monthly Failure Report, 
Y-16, No. 12, Feb. 18, 1975; K-17, No. 12, Mar. 65, 1976. 


Table 42.—Expenditures for new plant and equipment by firms in mining 


and selected mineral manufacturing industries 
(Billion dollars) 


Industry 1973 1974 1975 

MINING ß as — 2.14 8.18 8.79 
Manufacturing: l 

Primary iron and steel 1.38 2.12 3.03 

Primary nonferrous metals ~~~ 222 1.67 2.33 2.28 

Stone, clay, glass products 4 1.49 1.44 1.42 

Chemical and allied produetss L cllc - 4.46 5.69 6.25 

Pie h ⁵³ðᷣ s EI 5.45 8.00 10.51 

Al manufacturing in a 38.01 46.01 47.95 


1 Including fuels. 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness, V. 55, No. 3, March 1975, p. 17, table 6; v. 56, No. 3, March 1976, p. 19, table 7. 


Table 43.—Plant and equipment expenditures of foreign affiliates of U.S. companies 


by area and industry * 
(Million dollars) 


1973 r 1974 7 1975 

Mining Mining | Mining 
Area or country and Petro- Manu- and Petro- Manu- and Petro- Manu- 
smelt- leum factur- smelt- leum  factur- smelt- leum factur- 

ing ing ing ing ing ing 

Canada .....-.--.- 554 1,002 1,814 424 1,245 2,669 620 1,180 2,207 
Latin America 185 671 1,043 277 937 1,268 225 866 1,477 
Europe .....--.-..- 11 1,369 5,357 9 2,040 6,467 5 2,786 6,394 
All other areas 351 3,532 1,033 369 4,263 1,326 334 4,538 1,306 
Total 1.101 6,574 9,247 1,079 8,485 11,780 1,184 9,370 11,384 


r Revised. 
1 Series revised back to 1966; see source for details. 


source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness, V. 55, No. 9, September 1975, pp. 34-36. 
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Table 44.—Estimated gross proceeds from primary security offerings in 1975 


Total corporate Manufacturing Extractive 2 
Type of security Million Per- Million Per- Million Per- 
| dollars cent dollars cent dollars cent 
Bonds -ama 41,740 79.8 17,097 91.1 685 42.0 
Preferred stock ...........- 3,458 6.6 537 2.9 75 4.6 
Common stock e 7,426 14.1 1,134 6.0 871 58.4 
r 52,624 100.0 3 18,767 100.0 1,681 100.0 


1 Substantially all new issues of securities offered for cash sale in the United States in amounts 
over $100,000-and with terms of maturity of more than 1 year are covered in these data. 

? Including fuels. 

3 Data do not add to total shown because of independent rounding. 


Source: U.S. Securities and Exchange Commission. Statistical Bulletin, v. 36, No. 4, April 1976, 
pp. 183, 186-189. 


Table 45.—Direct private investment of U.S. companies in foreign 


petroleum industries in 1974 
(Million dollars; net inflows to the United States designated by — ) 


Petroleum AU industries 
Undis- | Undis- 
Area or country Book value Net  tributed tee Book value Net  tributed SE 
beginning capital earnings nd of beginning capital earnings end of 
of year  outflows of sub- M of year outflows of sub- ear 
sidiaries Y*? sidiaries Y 
Developed countries! 15,911 1,292 1,180 18,352 72,214 5,042 5,523 82,792 
Canada 5,320 — 107 512 5,716 25,541 629 2.202 28,378 
Europe .....-.-.----- 8,524 974 517 9,996 38,255 3,563 2,721 44,505 
rr 868 424 76 1,868 2,671 464 159 8,887 
Australia, New Zea- | 
land, South Africa, 
Republic of ....... 1,198 1 76 1,274 5,746 386 441 6,572 
Developing countries! .... 8,436 — 592 423 8,261 25,266 1,718 1,558 28,479 
Latin American 
Republics and other 
Western Hemisphere 3,043 421 85 3,557 16,484 2,270 915 19,620 
Other Africa 1,589 — 416 174 1,340 2,376 — 364 220 2,223 
Middle East 2,139 — 531 13 1,618 2,088 — 487 25 2,129 
Other Asia and Pacific 1,665 — 65 152 1,746 3,818 299 398 4,507 
International, unallocated . 2,967 458 210 3,635 6,196 694 426 7,341 
Total! 22222 27,313 1,158 1,814 30,248 103,675 7,455 7,508 118,618 


p Preliminary. 
1 Data may not add to totals shown because of independent rounding. 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness, v. 55, No. 10, October 1975, p. 52, 53, tables 12, 13, p. 46, table 1, p. 55, table 15, p. 57, table 17, 
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Table 46.—Direct private investments of the United States in foreign mining 


and smelting industries in 1974 ” 
(Million dollars) 


Undis- 

Net tributed 

Area or country Book value capital earnings Earn- In- 
at yearend outflows of sub- ings! come ? 

sidiaries 
Developed countries 222222 4,024 112 153 418 272 
agg. A 8 2,793 46 82 197 122 
ih ³ð—A ⁰⁰ E 47 6 —2 —10 —8 

Australia, New Zealand, South Africa, 

Republic of. h 8 1,184 60 74 232 158 
Australia ee 960 51 66 194 129 
South Africa, Republic of .........- (4) 8 8 87 28 

Developing countries „=-= 2,100 — 148 82 376 363 
Latin American Republics, total! 1,037 — 136 27 175 161 
PV ³⁰ ee o eC 84 — 25 25 36 10 
Panama tere —1 —1 (5) (5) 
Brasil oia 84 —4 (*) 
Chile: n erc EE 343 (4) —1 —1 4 
Perú. naaa 411 — 5 2 45 51 
Other Western Hemisphere 402 — 86 (5) 96 102 
Other Africa 442 (4) (4) (4) (4) 
Middle East 3 (5) ei SCH 
Other Asia and Pacific ___ ----- 216 (4) (4) (*) (4) 
S. te ee as 6,124 — 36 185 794 636 


P Preliminary. 

1 Earnings is the sum of the U.S. share in net earnings of subsidiaries and branch profits. 

2 Income is the sum of dividends, interest, and branch profits. 

3 Data may not add to totals shown because of independent rounding. 

4 Combined in other industries“ in source reference. 

5 Less than 1⁄ unit. 

Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness, v. 55, No. 10, October 1975, p. 46, table 1, p. 53, table 13, p. 55, table 15, p. 57, table 17, p. 
59, table 19, p. 63, table 23. 


Table 47.—Value of foreign direct invest- 


ments in the United States 
(Million dollars) 


Industry 1970 1971 1972" 1978 1974 d 


Total 13,270 18,655 14.868 18,284 21.746 
Petroleum . 2,992 3,118 3,272 4,649 65,928 
P Preliminary. r Revised. 


Source: U.S. Department of Commerce, Bu- 
reau of Economic Analysis. Survey of Current 
Business, v. 53, No. 2, February 1973, p. 30, v. 
55, No. 10, October 1975, p. 87, table 1. 
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Table 48.—Railroad and water transportation of selected minerals and mineral 


energy products in the United States 
(Thousand short tons) 


Rail ! Water 2 
Per- Per- 
Products cent cent 
1973 1974 change 1973 1974 change 
from from 
1973 1973 
Metals and minerals except fuels: 
Iron ore and concentrates .............-- 102,442 103,132 -+0.7 83,979 79,893 — 4.9 
Iron and steel scrap ..--......-.--..---. 33,472 38,872 +16.1 1,826 2,811 +26.6 
Pig UFOl A N 4,280 3,604 — 15.8 281 256 —8.9 
Iron and steel ingot, plates, rods, bars, 
tubing, other primary produets ` 52,605 52,861 +.5 9,183 9,606 +4.6 
Bauxite and other aluminum ores 
and concentrate 22222 5,825 6,733 +15.6 313 583 +86.3 
Other nonferrous ores and concentrates --- 15,654 15,171 —3.1 1,441 1,817 +26.1 
Nonferrous metals and alloys 2 10,611 10,462  —1.4 652 679 +4.1 
Nonferrous metal scrap 222 2,919 450 — 84.9 72 87 +20.8 
Sung See 5 S EE 2,097 1,827 ph 937 1,400 +49.4 
Sand and grave!!D!DD!!„ ana 51.004 48,349 —5. o - _ 
Stone, crushed and broken ...........--- 59,757 59,289 ECH 81.774 76,444 6.5 
Limestone flux and calcareous stone 11,200 11,693 -+4.4 36,497 36,316 —.5 
Cement, building 20,835 17,681 — 15.1 9,739 9,878 +1.4 
Lime a ns 6,610 6,814 444.0 614 675 +9.9 
Phosphate rock 39,146 41,909 47.1 8,888 8,535 —4.0 
8 Pe and refractory materials 3,329 8,311 —.5 loil e 115 
Sultur,- I,,! IA 2 7 —11. 
Sulfur, liquid _-------------------..-___- 4,635 5.102 +10.1 18,821 8,805 —.2 
Gypsum and plaster rock ~~ ~~ ~~~ 2,230 2,035 — 8.7 1,102 709 — 35.7 
Other nonmetallic minerals except fuels 3,681 3,343 — 9.2 6,271 7,052 +12.5 
Fertilizer and fertilizer materials 22 19,529 19,633 +.5 5,950 6,121 +2.9 
M ³˙¹¹ AAA ees, 451,921 452,331 +.1 259,953 252,898 — 2.7 
Minera corey resources and related products: 
oal: 
Anthracite -n een ces 3,858 3,167 —17.9 3 
Bituminous and lignite -.-----..-.... 372,220 387,704 +4.2f 144,522 144.779  +.2 
S tes ĩ ͤ y ͤ ee 21,857 23,546 +7.7 1,847 2,412 +30.6 
Crude petroleum 222222222 1,722 2,374 +87.9 90,519 83,580 — 7. 
Gasoline æ wn — a a a — 22 s wn wm — pe ááááÁ' ———— 1 340 1 263 —6 7 94,069 90,245 — 4.1 
Jet fuel AA 86 y , ° 12,715 10,482 —18.0 
Riel! ea ai 96 86 —10.4 5,428 4,780 —11.9 
Distillate fuel oil 1,306 1,101 —15.7 84,636 83,573 — 1.3 
Residual fuel oil 7,031 7,097 +.9 108,893 111,468 -+2.4 
Asphalt, tar, pitches ... 2. LL LL ll 3,146 2,988 —5.0 9,206 8,950 — 2.8 
Liquefied petroleum gases and coal gases 7,212 6,979 — 3.2 1,550 1,135 — 26.8 
Other petroleum and coal products? ...... 24,006 25,248 --5.2 14,189 13,285 —6.4 
zz PC 443,794 461,558 +4.0 567,574 554,639 — 2.3 
Total mineral produets --....____- 895,715 913,884 +2.0 827,527 807,532 — 2.4 
Grand total, all eommodities 1,532,165 1,530,686 —.1 994,158 982,700 —1.2 
Mineral products, percent of grand total: 
Metals and minerals except fuels ____ 29.5 29.6 +.3 26.1 25.7 —1.5 
Mineral energy resources and related 
DFOdUGLS ß AA 29.0 30.2 +4.1 57.1 56.4 —1.2 
Total mineral products‘ ... .........- 58.5 59.7 42.1 83.2 82.2 —1.2 


— 


1 Revenue freight originated on respondent's road and terminated on line by originating carrier 
or delivered to connecting rail carrier. 
2 Domestic traffic includes all commercial movement between points in the United States, Puerto 
Rico, and the Virgin Islands. 
ae lubricants, naphtha, and other petroleum solvents, and miscellaneous coal and petroleum 
products. 
t Data may not add to totals because of independent rounding. 


Source: Interstate Commerce Commission, Bureau of Accounts. Freight Commodity Statistics. 
Class I Railroads in the United States, Dec. 31, 1973 and 1974. Department of the Army, Corps 
of Engineers, Waterborne Commerce of the United States, Part 5. National Summaries, Calendar 
years 1973 and 1974, table 2. 
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Table 49.—Percentage distribution of mine shipments of bituminous coal 
and lignite by method of shipment and mine use 


Shipped by Shipped by T 
: rucked to Total 
Year ECCE af gen e 
rail nter destination duction 
ES A 8 69.2 10.7 10.9 9.2 100.0 
10972; EEN 66.2 11.7 11.0 11.1 100.0 
J! 5 ( 88 67.1 11.5 9.8 11.6 100.0 
1071; a 1 se 2 77.1 (2) 11.0 11.9 100.0 
Ir 64.5 10.7 12.2 12.6 100.0 


1 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine 
employees, used for all other purposes at mine, and transported from mine to point of use by 
conveyor, tram, or pipeline. 

2 Bituminous coal and lignite shipped by water included with that shipped by rail. 


Table 50.—Miles of utility gas main, by type of main 


(Thousands) 
Type of main 1970 1971 1972 1973 1974 
Field and gathering 66.6 66.5 67.1 2 66.2 67.0 
Transmission 252.6 r 254.8 r 258.5 T 263.6 263.5 
Dis i 595.6 610.7 624.6 r 634.6 646.2 
AA IT 914.8 r 932.0 r 950.2 r 964.4 976.7 


r Revised. 

1 Excludes service pipe. Data not adjusted to common diameter equivalent. Mileage shown as of 
end of each year. 

? Corrected figure 


Source: American Gas Association. Gas Facts, a Statistical Record of the Gas Utility Industry 
in 1974, p. 49, table 42. 


Table 51.—Petroleum pipelines selected years 


( Miles) 
Trunklines 
Year — Gathering Total 
Crude Products lines 
1962. fm p p 70,355 53,200 76,988 | 200,543 
1965: ees 72,383 61,443 77,041 210,867 
JJ! ⁰ 70,825 64,529 74,124 209,478 
TOU: bee w-r E % PE 75,143 72,396 71,132 218,671 
e e DEER 76,250 16,839 69,266 222,355 


Table 52.—Research and development activity 
(Million dollars) 


Funds expended 


Industry Total 1 Company Federal Government 
1972 1973 1974 1972 1973 1974 1972 1973 1974 
Petroleum refining and 
extraction .......... r 468 504 598 r 454 490 578 15 14 20 
Percent of all : 
industries 2.4 2.4 2.7 4.0 8.9 4.1 0.2 0.2 0.2 
Chemicals and allied 
produets r 1,896 72,08] 2,864 r 1,705 "1,875 2, 148 r 190 r 206 216 
Percent of all 
industries 9.8 9.9 10.6 15.1 14.8 15.3 2.4 2.5 2.6 
All industries r 19,383 r 20,921 22,348 r 11,326 "12,699 14,018 78,067 "38,222 8, 329 


r Revised. 
1 Data may not add to totals shown because of independent rounding. 


Source: National Science Foundation, Research and Development in Industry, 1975. NSF 75-315, 
table B-2. Science Resources Studies Highlights. NSF 76-300, Jan. 14, 1976, p. 2. 
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Table 53.—Federal obligated funds for metallurgy and materials research 
(Thousand dollars) | 


Fiscal year 1975 Fiscal year 1976 * 
Federal agency Basic Applied Total Basic Applied Total 
research research research research research research 
Department of Defenge 86,645 71,507 108,152 83,053 80,738 113,791 
Energy Research and Development 
Administration 2222 14, 658 13, 886 28,044 16,250 14, 347 30,597 
National Aeronautie and Space 
Administration .......-...-...-- 7,250 69,696 76,946 1,129 70,660 18,889 
Bureau of Mines 750 31,595 32,345 200 36,069 36,269 
National Science Foundation .....- 15,288 8,880 19,168 16,310 4,250 20,560 
Department of Commerce 1,059 921 1,980 1,124 1,001 2,125 
Other 66sec oo AAA ENINA 7 977 984 5 1,096 1,101 
Total 8 75, 657 191,962 267,619 74,671 208,161 282,832 ' 
e Estimate. 


Source: National Science Foundation. Federal Funds for Research Development and Other Scien- 
tific Activities, Fiscal Years 1974, 1975, and 1976, v. 24, Detailed Statistical Tables, Appendices C 
and D. NSF 75-323, September, 1974, tables C-24, C-25, C-43, C-44, C-62, C-68. 


Table 54.—Bureau of Mines obligations for Table 55.— Bureau of Mines obligations 


mining and mineral research and for total research, by field of science 
development (Thousand dollars) 
( Thousand dollars) Fiscal year 

NAAA A CE UU EEUU CC Field — P ` 

Fiscal Applied Basic  Develop- 

year research research ment Total A 195 10760 
Pu EE E Ug e 8 Engineering sciences ... 28,909 47,712 73, 885 
da 22205 rer 35 Ha Physical sciences 5,294 1,885 2,065 
1974 AA 9 4.880 5,637 35.590 66,107 Mathematical sciences ie 477 1,285 1,580 
1978 50,977 1.935 48.717 101.629 Environmental sciences - 837 2,080 2.370 
197691 __ 79,000 900 59,070 138,970 Total 30,517 52,912 79,900 


e Estimate. 


1 Does not include transition quarter. 1 Estimate. 


1 Does not include transition quarter. 


Table 56.— Summary of Government inventories of strategic and critical materials 
December 31, 1975 


Acquisition cost Market value 1 
Total inventories in storage: 

National stockpile 4222 82,554, 757,000 85, 258,909, 800 
Supplemental stockpile 22222 1,095,071, 000 1,947, 922, 700 
Defense Production Act 22222 310,408, 900 225,886,700 
Total on hand .... .. . „ 8,960,236,900 7, 432, 719, 200 

Total inventories within objective (in storage) ..... 524,678,200 1,112,436,500 
Total excess inventories in storage 3,435,558,700 6,320,282,700 


1 Market values are computed from prices at which similar materials are being traded; or in the 
absence of current trading, at an estimate of the price which would prevail in commercial markets. 
Prices used are unadjusted for normal premiums and discounts relating to contained qualities, or for 
inherent materials-handling allowances. Market values do not necessarily reflect the amount that 
would be realized at time of sale. The uncommitted excess excludes the unshipped sales; the in- 
ventories in storage include quantities that have been sold but not shipped. 


Source: General Services Administration, Federal Preparedness Agency. Stockpile Report to the 
Congress, July-December 1975, p. 2. 
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Lin 


Table 57.—U.S Government stockpile disposal of mineral commodities, 1975 


Sales commitments 
Quantity Sales values 
NATIONAL AND SUPPLEMENTAL STOCKPILE INVENTORIES 


Commodity 


Aar ð a short tons 10,967 $8,796,427 
Aluminum oxide, fused, erude 2222222222222 do 2225 1,000 165,000 
Asbestos, mosi tte iem nte a a cie do 3,898 1,856,595 
os daa pounds 1 — 9, 959 1 — 81,901 
Cobalt Geesen EE 8 do .... 4,821,828 17,801,885 
Coiumbium ores and concentrates .. 22 do 1 — 89, 687 167,614 
Diamond, industrial, bort carats 2,329,384 4,958,536 
Diamond, industrial, e. do .... 1,069,757 12,841,615 
77/ͤ ³ĩ˙¹AAAAA d A short tons 1 — 3, 929 1 — 1,667,671 
Manganese, battery-grade, natural ore short dry tons .. 48,694 2,857,140 
Manganese, battery-grade, synthetic dioxide .............- do 50 22,500 
Manganese, metallurgical 2 do .... 382,178 18, 643, 418 
Manganese ore, chemical-grade, type B 8 do 18.000 1.177, 680 
Mica, muscovite block pounds 501, 035 702,461 
Mica, muscovite film ee NN eee do 21.482 74,091 
Mica, muscovite splittings ~......-..--...---.-_.-__-..- do 4,825,213 1,688,546 
Mica, phlogopite block do 1.200 1,300 
Mica, phlogopite splittinggs e=- do 79,200 57,175 
Molybdenum disulfide -- c LL EN Cc EN EEN do 1,762,800 4,496,569 
Molybdenum, ferro e NN NN EE do 291,048 910,012 
Molybdic oxide do == 280,124 
Quartz crystals 2 do 200,004 1,024,813 
Rare t y short dry tons 1.050 911,686 
Silicon carbide, crude NN EN short tons 87,787 10,867,498 
Tale, steatite, block, and lump el do 1 288 
Thorium nitrate E cassa pounds 1,400 3,150 
/! AAA long tons 585 4,276,914 
Tungsten ores and concentrates -.... Ne pounds 3,569,090 18,431,076 
Zinc P A TT T PR NUR short tons 1 — 2, 357 1 — 1,693,855 
] ee ⅛oWA. ] A z 107,864,081 
DEFENSE PRODUCTION ACT (DPA) INVENTORY 
Alumiinüm ME short tons .. 1,417 1,144,550 
Columbium ores and concentrates 2 pounds 14,680 ,00 
Manganese, metallurgical 2222 short dry tons .. 91,639 1,728,433 
Mica, muscovite block 2222222222222 pounds .. 1,199,485 1,544,539 
Mica, muscovite film .......-----.222.22222222222222222.2-- do 3,414 15,678 
Tantalum minerals ..... ͤ̃4„«r 2222222222 do 64,653 1,031,469 
eil ³ð³V short tons 746 1,819,174 
Tungsten ores and concentratess pounds 565,467 3,070,782 
Mr ³ / ( cs A 10,887,625 
OTHER 
Gold ͥ ³⁰ caceres troy ounces .. 1,254,472 3154,553,505 
ill.... DOS wee ee pounds 741.500 711.112 
Mercury ....-........ ee cosmo flasks .. 501 112,242 
Total ee eS 155,876,859 
Grand total n aa ER 273,628,515 


1 Negative figure represents adjustment of sales contract in previous report period. 

2 Figure represents price adjustments to prior contract. 

3 Represents that portion of the total proceeds of Treasury gold in excess of the U.S. monetary 
value based on $42.2222 per ounce. 1,254,472 ounces of gold were sold at an average price of $165.42. 


Source: General Services Administration, Federal Preparedness Agency. Stockpile Report to the 
Congress, January-June 1975, pp. 14-15 and July-December 1975, pp. 14-15, 
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Table 58.—United Nations’ indexes of world * mineral industry production 
(1970=100) 


I 1975 by quarter 
Industry sector and geographic area r a 
Ist 2d 3d Ath 


EXTRACTIVE INDUSTRIES 


Metals: 
Market economy countries 104 105 102 104 104 99 101 
Developed dee 100 99 96 96 100 93 94 
United States and Canada 22 103 102 96 94 101 94 95 
EBufe)hön 8 104 105 100 109 105 89 98 
European Economie Community ? 90 83 83 93 86 73 88 
European Free Trade Se 
Association * n 112 117 102 110 105 91 108 
Australia and New Zealand 102 102 107 101 108 109 109 
Developing ° _._ eso eee coe esos 110 115 112 117 111 109 111 
Latin America® „.------------------ 109 119 115 129 112 110 100 
iI. 8 103 105 107 105 103 106 112 
Centrally planned economy countries (Europe) * 118 121 121 121 121 121 120 
Ü ond E —— — ———ÀÁ Hm — M Dua 107 109 106 108 108 104 105 
oal: 
Market economy countries 88 86 88 92 89 79 90 
Developed > e z, ͤ L Á— 7 83 84 89 86 76 87 
United States and Canada 102 102 112 112 116 105 114 
ne ese eee ste ee 83 76 76 82 77 67 78 
European Economic Community ? 81 74 73 80 74 63 75 
European Free Trade | 
Association * HV. 96 97 90 92 94 81 92 
Australia and New Zealand 116 133 128 128 137 107 140 
Developing š ___ ied 106 114 126 129 121 121 131 
Latin America 222222222222 111 125 132 NA NA NA NA 
Fo pe «% . ea 104 112 125 131 121 121 126 
Centrally planned economy countries (Europe) € 107 110 103 112 114 112 114 
World: ssc. 96 96 98 100 100 94 100 
Crude petroleum and natural gas: | 
Market economy countries 121 121 114 112 110 117 116 
Developed? ...........-...-.......-.----- 112 112 108 112 106 104 112 
United States and Canada 104 102 . 98 100 97 98 99 
Europe... L... eee L L LO. 159 166 169 196 153 127 199 
European Economic Community ° 166 175 177 208 160 130 212 
European Free Trade 
Association!“ “Y NA NA NA NA NA NA NA 
Australia and New Zealand? uui E Se ee TR Eve em 
Developing ® . — ee ee 127 127 117 113 112 126 118 
Latin America® 22222 102 99 100 100 97 98 99 
ASIS a E 149 150 136 134 131 144 133 
Centrally planned economy countries (Europe) ® 122 130 140 141 140 142 136 
i ea ee Sa ee es 121 123 119 119 116 122 120 
Total extractive industry: 
Market economy countries 112 112 107 107 106 107 108 
Developed? ............--.----....------ 104 103 100 102 101 96 102 
United States and Canada 105 104 100 100 100 98 100 
RER EE 100 98 97 103 98 85 100 
European Economie Community $ 100 98 97 103 98 85 100 
European Free Trade , 
Association * n 110 112 107 111 112 102 102 
Australia and New Zealand 136 144 146 142 148 141 151 
Developing neces 123 126 118 115 113 123 118 
Latin America® ___ 222 105 109 108 111 105 109 106 
iI 88 145 148 134 132 130 141 132 
Centrally planned economy countries (Europe)? 118 124 131 131 182. 131 129 
World: asar ĩ 114 116 114 114 114 114 114 


PROCESSING INDUSTRIES 
Base metals: 


Market economy countries 117 119 104 110 105 97 103 
Developed? .............----....-..------ 117 118 100 107 -102 93 98 
United States and Canada 2222 117 116 92 102 94 85 89 

MË de lo 2. eee ee Se ek Se 112 117 102 110 105 91 108 


European Economic Community 3 109 102 97 104 98 86 98 
European Free Trade 


Association * VE 113 116 100 111 104 88 98 

Australia and New Zealand .......- 107 111 107 112 108 108 108 
Developing 5 2222 121 137 146 137 148 148 151 
Latin America 128 145 153 142 159 152 158 

A 818 105 121 136 127 124 146 146 
Centrally planned economy countries ( Europe)? 128 145 153 142 159 152 158 
World ai a as 118 121 114 117 114 110 117 


See footnotes at end of table, 
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Table 58.—United Nations’ indexes of world * mineral industry production—Continued 


(1970=100) 
1975 by quarter 

Industry sector and geographic area 1973 1974 1975 en 
lst 2d 8d 4th 

PROCESSING INDUSTRIES —Continued 

Nonmetallic mineral products: 

Market economy countries 22222222 122 121 118 107 116 114 116 
Petlep esse.. tad 121 118 108 102 110 108 111 
United States and Canada 123 119 105 97 104 110 108 
Kr deel 118 118 112 108 117 108 114 


Huropean kconomic Community + 116 115 109 106 113 105 113 
European Free Trade 


Association * ... en 117 118 100 103 108 92 98 
Australia and New Zealand 122 116 114 99 117 120 120 
Developing 5 131 140 150 140 152 163 154 
Latin America 2.2. S LLL c À. 135 144 162 142 158 156 158 
J Sia M E EE 125 137 148 135 162 154 161 
Centrally planned economy countries (Europe) § 125 134 143 142 145 144 142 
World ir a 124 126 125 121 127 126 126 
Chemicals, petroleum and coal products: 
Market economy countries 127 130 124 119 122 123 180 
Developed 127 130 121 117 120 120 128 
United States and Canada 126 128 120 112 117 123 127 
üer 8 126 131 124 125 125 116 181 


kuropean Economic Community ? 125 125 129 121 121 113 128 
European Free Trade 


Association $ -=-= - 123 129 111 120 120 106 123 

Australia and New Zealand 127 126 113 107 114 115 117 

Developing ss 127 134 139 131 136 141 147 

Latin America s ER NN 134 145 151 NA NA NA NA 

// ³ d 117 115 117 113 110 122 125 

Centrally planned economy countries (Europe)? 134 149 167 167 169 167 164 

World- eebe 128 135 134 130 183 133 138 
OVERALL INDUSTRIAL PRODUCTION 

Market economy countries ~~... 120 121 114 112 114 112 120 

Developed”, aene nad 119 119 111 109 111 108 116 

United States and Canada 120 120 109 105 108 109 112 

Europe AAA ß Sun mE 116 118 114 114 115 104 121 

European Economic Community š 3 114 115 111 111 112 102 118 

European Free Trade Association“! 115 119 111 112 113 98 120 

Australia and New Zealand 115 111 110 104 108 112 114 

Developing LLL e E AEN EEN 128 137 146 141 142 147 153 

Latin America® 1... LL ENN 181 141 146 NA NA NA NA 

77777 orto 123 130 146 153 138 146 152 

Centrally planned economy countries (Europe)? .. 129 142 165 153 156 156 156 

Ar. ð-Aſſ ͤ a ada toas 122 127 126 108 108 104 106 


NA Not available. 

1 Excludes Albania, the People's Republic of China, Mongolia, North Korea, and North Vietnam. 

2 Canada, the United States, all countries of Europe except those listed in footnotes 1 and 8, the 
Republic of South Africa, Israel, Japan, Australia, and New Zealand. 

3 Belgium, Denmark, France, West Germany, Ireland, Italy, Luxembourg, the N 8 and 
the United Kingdom. 

4 Austria, Norway, Portugal, Sweden, and Switzerland. 

5 Countries not indicated in footnotes 1, 2, and 8. 

6 Corresponds to the United Nations classifications “Caribbean, Central and South America." 

7 Corresponds to the United Nations classifications “Asia, excluding Israel and Japan.“ 

8 Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and the U.S.S.R. 

? Reported as zero in source but both Australia and New Zealand produce natural gas; insufficient 
data available to calculate index number. 


Source: United Nations. Monthly Bulletin of Statistics, August 1976, pp. xii-xxv. 
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Table 59.—Comparisons of world production and U.S. production and imports 
of principal minerals and mineral fuels in 1975 


World U.S 1975 U.S. 1974 U.8 
production US pro wii ‘produc.’ "produc 
sh (per- tion and tion and 
Mineral yada nd cent of mports imports 
unless pro- world (percent (percent 
otherwise duction) 4 Eo ) of Medus of du. ld 
uction produc- produc- 
stated) P tion) tion) 
METALLIC ORES AND CONCENTRATES 
Bauxite .....- thousand long tons 73,989 2.4 114.6 17.0 21.1 
Chromite A A 8,741 I 14.8 14.8 18.5 
Copper (content of ore and 
concentrate) ---.-..-.-.... EE En 7,674 18.4 1.5 19.9 23.4 
Iron ore thousand long tons 880,364 9.0 5.3 14.3 14.7 
Lead (content of ore and 
concentrate) 2222 3,788 16.4 1.2 17.6 18.9 
Mercury thousand 76-pound flasks .. 261 2.8 17.5 20.8 20.7 
Molybdenum (content of ore and 
concentrate) . thousand pounds .. 178,883 59.2 1.4 60.6 59.2 
Nickel (content of ore and 
concentrate 2222222222 900 1.9 17.9 19.8 27.4 
Platinum-group (Pt, Pd, ete.) 
thousand troy ounces .. 5,767 3 31.6 31.9 56.5 
Silver ege A do SEN 294,268 11.9 80.7 42.6 56.6 
Titanium concentrates: 
Ilmenite (excluding slag)? : 2,854 25.1 4.3 29.4 26.6 
Rutile: cocaina ares 3 387 w 57.9 W 2 66.8 
Tungsten (content of ore and 
concentrate) . thousand pounds .. 82,580 6.8 8.0 14.8 22.5 
Zinc (content of ore and concentrate) 6,131 7.6 7.0 14.6 10.1 
METALS, SMELTER BASIS l 
Aluminum 2 18,273 29.2 4.1 33.8 38.0 
e cansas 7,180 18.5 1.9 20.4 22.9 
Iron; d 526,017 15.2 Si 15.8 17.0 
Bd. AAN ³ ·˙ AAA A LA 3.714 14.3 2.7 17.0 18.4 
Magnesium 142 W W w 
Steel, raw WW 222 712,588 16.4 1.8 18.2 20.8 
inn thousand metric tons 23 2.8 19.1 21.9 20.1 
Uranium oxide short tons 26,442 48.9 4.6 48.5 54.4 
LIO a ee 8 5,557 5.5 6.8 12.8 14.8 
NONMETALS 
Asbestos EEN 4,509 2.2 12.0 14.2 19.2 
Gemeint Eet 766,347 ` š 9, 11.2 
Diamond thousand carats .. 41,126 t 45.9 45.9 51.6 
Feldspar, erude 8,041 22.0 6.9 28.9 24.0 
Fluorspar, marketable 5,114 2.7 20.6 28.8 29.6 
Gyps um 60,305 16.2 9.0 25.2 30.1 
Mica (including scrap) 
thousand pounds 515,616 52.3 2.1 54.4 100.0 
Nitrogen, agricultural ...........- 46,605 29.2 2.8 82.0 82.0 
Phosphate rockkkk . . 118,586 41.2 (5) 41.2 87.5 
Potash (KO equivalent) 27,423 9.1 13.6 22.7 26.1 
Ee 179,109 23.3 1.8 25.1 27.3 
Sulfur ....... thousand long tons 49,164 22.9 8.9 26.8 27.5 
MINERAL ENERGY RESOURCES 
Crude petroleum thousand barrels .. 19,497,213 15.7 7.7 23.4 21.8 
Natural gas, marketed 
million cubic feet 47,207,325 42.6 2.0 44.6 47.8 
Bituminous coal and lignite 2,924,469 22.2 (5) 22.2 18.5 
195,195 3.2 NOE 3.2 3,4 


Anthracite 2 ~~. 


P Preliminary. 


1 Excludes imports into U.S. Virgin Islands. 


2 World total exclusive of the U.S.S.R. and the Republic of Korea. 


W Withheld to avoid disclosing individual company confidential data. 


3 World total exclusive of the United States, the U.S.S.R., and the Republic of Korea. 


* Year ended June 30, 1975. 
5 Less than 14 unit. 
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Table 60.—Value of world export trade in major mineral commodity groups * 
(Million U.S. dollars) 


Commodity group 1 1970 1971 1972 1978 1974 P 

Metals: 
All ores, concentrates, crap 8,110 7,120 7,730 11,170 15,630 
Iron and steel . 17,070 17,160 20,080 28,480 46,440 
Nonferrous metals sns====-- 12,200 10,410 11,700 17,220 25,180 
Subtotal seet >>>. 87,880 35,290 89,510 56,870 87,250 
Nonmetals (crude only)) 2,380 2,820 8,190 4,030 5,770 
Mineral fuels see REN eec r 28,440 r 96,180 r 44,020 65,060 170,120 
Total ars EEN r 68,200 r 74,290 r 86,720 125,960 263,140 
All commodities -=--> r 912,260 r 848,850 r 415,280 575,640 885,490 


P Preliminary. r Revised. 

1 Data presented are for selected major commodity groups of the Standard International Trade 
Classification—Revised (SITC-R), and as such exclude some mineral commodities classified in that 
data array together with other (nonmineral) commodities. SITC-R categories included are as fol- 
lows: Ores, concentrates, and scrap—SITC Division 28; iron and steel—SITC Division 67; non- 
ferrous metals—SITC Division 68; nonmetals (crude only) —SITC Division 27; mineral fuels—SITC 
Division 3. Major items not included are the metals, metalloids, and metal oxides of SITC Group 
513; mineral tar and crude chemicals from coal, petroleum, and natural gas of SITC Division 52; 
manufactured fertilizers of SITC Division 56; and nonmetallic mineral manufactures of SITC 
Groups 661, 662, 663, and 667. 


Source: United Nations. Monthly Bulletin of Statistics, v. 30, No. 8, August 1976, pp. xxvii-xlv. 


Table 61.—Mineral commodity export price indexes 


(19702100) 

Year and quarter Metal ores Fuels All crude 

minerals 
Ne ½ . 130 189 173 
LOTA: ͥͤ ³¹ wr 8 175 577 478 

1975: 

First quarter . .. . ee eee 200 586 488 
Second quarter nnnnnnnnnnnnnnnnnnn 199 588 486 
Third quarter ee EN Ne dE 199 577 482 
Fourth quarter eege EE Ee 199 628 519 
Annual average 200 588 494 


Source: United Nations. Monthly Bulletin of Statistics. V. 30, No. 9, September 1976, pp. xxi-xxii. 


Table 62.—Analysis of export price indexes 


(1970 = 100) 
Developed areas Developing areas 
Year and quarter Total Nonferrous Total Nonferrous 

minerals base metals minerals base me 

1 ³⁰˙¹¹] ] . E 150 119 182 127 

1õͤ§ĩ5606 ̃ cw nu E E Ee e ae 274 149 555 160 
1075: 

First quarter 222 309 129 559 114 

Second quarter 2 302 126 560 110 

Third quarter -....... NR en 293 123 557 108 

Fourth quarter .... Neuen 301 128 607 108 

Annual average 2 301 125 571 109 


Source: United Nations. Monthly Bulletin of Statistics. V. 80, No. 9, September 1976, pp. xxi-xxil. 
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Mining and Quarrying Trends in the 
Metal and Nonmetal Industries 


By John L. Morning * 


MINING TRENDS 


Although faced with a slowdown in the 
world economy, continued inflation, and 
rising costs, the mining industry exceeded 
its 1974 raw mineral production value of 
$55.1 billion by 13%. The increase was 
due to value increases in the production of 
fuels and nonmetals; metals reported a 
decrease in value. Of 23 metals produced, 
14 showed value increases; of 44 non- 
metals produced, 26 reported value in- 
creases. 

Because, of increasing costs and depletion 
of high-grade reserves, the mining industry 
continued to rely on new technologies to 
maintain its profit margins. In the surface 
mining sector, the development of new 
tools and equipment played a large part 
in increasing production and maintaining 
this goal. Some of the types of equipment 
developed were instrumentation for control 
of pit slope stability, shovel power trans- 
missions, electric wheel trucks, and single- 
flight conveyor systems. 

Equipment developed for control of pit 
slope stability was in the form of survey 
instrumentation which included optical- 
scale theodolites and  optical-micrometer 
theodolites, the former capable of direct 
readings to 1 minute of arc and the latter 
capable of direct readings to 1 second. 
Through the use of these instruments, a 
complete picture of pit crest movement 
plus information on areas of potential 
slope failure is obtained. 

The design and development of 12- to 
25-cubic yard electric shovels for hardrock 
surface mining came about through the 
latest advances in solid state electronics. 


This totally static solid state electronic 
system permits the conversion of alternat- 
ing current to direct current without the 
use of rotating machinery. By this means, 
torque overloads are eliminated, reducing 
the mechanical maintenance required. This 
enables electric shovel availability to 
remain at its customary 90% to 95%, 
regardless of the increase in size of equip- 
ment. | 

The 350-ton off-the-highway truck, the 
latest development toward larger earth- 
moving equipment, went into operatiou 
early in the year. Powered by a 3,300- 
horsepower diesel engine, the unit has 
four electric traction motors mounted 
within the rear wheels. Fully loaded, the 
total weight is over 600 tons. 'This unit is 
thought to be the ultimate limit for truck 
size, owing mainly to tire capacity and the 
adverse effect on pit haulage roads. 

Replacing truck haulage by other haul- 
age means, whether by conveyors or pipe- 
lines, is a problem faced by every open 
pit operation because truck haulage repre- 
sents one-half of the total mining cost. 
Conveyors are generally favored owing to 
simplicity of operation and maintenance. 
To date the need to use numerous indi- 
vidual conveyors to carry material long 
distances has limited their application; 
however, the development of a single- 
flight conveyor system for use at unlimited 
distances may provide the needed break- 
through. The unlimited distance is obtained 
by the use of numerous intermediate drive 


1 SC physical scientist, Division of Fer- 
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modules. Each module consists of a pri- 
mary driving mechanism driving rubber 
tires positioned above and between the top 
and bottom strands of belting. The devel- 
opers claim that this method will eliminate 
to a great degree the need for multiflight 
conveyors and costly transfer points. 

Problems faced by the underground 
mining industry were the same as those 
of the surface mining industry increasing 
costs, inflation, labor problems, environ- 
mental constraints, etc. To retain economic 
stability, the industry developed new haul- 
age methods, new roof control techniques, 
and new blasting techniques. 

Underground haulage is rapidly chang- 
ing from the track to the trackless system. 
Surveys indicated that 75% of all noncoal 
underground haulage in 1975 was trackless, 
and load-haul-dump (LHD) units pre- 
dominated. The change to diesel-powered 
LHD units permits greater flexibility, 
higher productivity, and lower maintenance 
cost. Trends now indicate that the next 
change will be to larger units in the near 
future. 

Because of increasing depth and extrac- 
tion rates, roof control problems are also 
increasing. The switch from standard roof 
bolts to fully grouted bolts, although at 
present very gradual, indicates this to 
become the practice of the future. Bonding 
by grouting prevents not only anchor slip 
but also rock spalling at the hole collar. 
Grouts in use at present are resin and 
cement; cement is by far the cheaper. 
Further, remote bolting, as demonstrated 
by the Bureau of Mines! Inherently Safe 
Mine Systems Demonstrations, at the Jenny 
mine in Prestonburg, Ky., and the Peabody 
No. 10 mine near Springfield, Ill, is 
feasible, and remote grouting is a certainty 
in the future. 

The drill-blast-load cycle in mining has 
been under study for some time. Most 
recently, changes in the blasting phase 
have been predominant. The quantity of 
high explosives used in the minerals indus- 
try has been decreasing for a number of 
years, and use of ammonium nitrate-fuel 
oil (AN-FO) products and water gels has 
been increasing. The reasons are twofold: 
(1) Safer handling and (2) ease of han- 
dling. The new explosives generate a sub- 
stantially reduced amount of noxious gases 
and are extremely low in sensitivity. Also, 
these explosives can be loaded more easily 
and quickly than the standard dynamite. 


Magnitude of the Mining Industry.— 
The number of metal and nonmetal mines 
increased from 14,775 in 1966 to 15,014 
in 1975, primarily because of increases in 
sand and gravel and crushed and broken 
stone operations. However, the number of 
metal mines decreased from 1,631 to 609, 
and nonmetal mines, excluding sand and 
gravel and stone operations, decreased 
from 1,914 to 1,814 for the same years. 

In the past decade, many small metal 
mines have become inactive, while mines 
with over 10 million tons of crude ore 
output per year increased to 16 from 10 
in 1966. Total nonmetal mines, however, 
have increased in number during the in- 
terval, and those having over 10 million 
tons of crude ore output increased to nine 
from four in 1966. Copper (10), iron ore 
(5), and molybdenum (1) accounted for 
the large metal mines, and phosphate rock 
(7), sand and gravel (1), and stone (1) 
accounted for the large nonmetal mines 
in 1975. 

Crude ore output during the 10-year 
period increased from 2.5 billion tons to 
2.6 billion tons, and total material handled 
rose from 3.5 billion tons to nearly 4.2 
bilion tons. In addition, in 1975 there 
were 112 wells, ponds, or pumping oper- 
ations producing 10 commodities. Output 
of crude ore from individual mines ranged 
from 1 to nearly 42 million tons, and total 
material handled ranged from 1 to nearly 
150 million tons. 

Output of crude ore at the 25 leading 
metal mines totaled over 403 million tons, 
a decrease of about 2.596 compared with 
that of 1974, and accounted for 66% of 
total crude ore from metal mines. In terms 
of total material handled, the 25 leading 
metal mines moved over 1.2 billion tons, 
nearly 2% less than in 1974. 

Output of crude ore at the 25 leading 
nonmetal mines totaled nearly 218 million 
tons, a 1096 increase compared with that 
of 1974. Total material handled by the 25 
leading nonmetal mines totaled nearly 407 
million tons, a decrease of 396 from that 
of 1974, and accounted for 17% of total 
material handled at nonmetal mines. 

Three iron ore open pit mines—the 
Minntac of the United States Steel Corp., 
the Erie Commercial of Pickands Mather & 
Co., and the Peter Mitchell of Reserve 
Mining Co.—headed the list of metal mines 
in output of crude ore. The Minntac re- 
tained its leadership role while the Utah 
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Copper mine of Kennecott Copper Corp. 
fell to fifth place compared with the 1974 
listing. The Twin Buttes mine in Arizona 
of Anamax Mining Co. headed a listing 
oÍ mines in terms of total material han- 
dled, primarily because of stripping oper- 
ations. 

The Payne Creek mine of Continental 
Oil Co. producing phosphate rock took 
over the leadership in crude ore output 
for nonmetal mines, replacing the Suwan- 
nee mine of Occidental Petroleum Corp., 
which fell to second in the listing. The 
Haynsworth mine of American Cyanamid 
Co., also producing phosphate rock, was 
the leader in total materials handled. 

Copper mines (12) and iron mines (10) 
dominated the list for crude ore output 
at metal mines, while phosphate rock 
mines (17) dominated the list for non- 
metal mines. The same commodities headed 
the listings for total material handled. 
Arizona and Minnesota with six mines each 
headed the list of the 25 leading metal 
mines in output of crude ore, while Florida 
with 17 mines had the most mines in the 
top 25 large nonmetal mines for output 
of crude ore. 

Materials Handled.—The U.S. mineral- 
producing industry, excluding fuels, han- 
dled nearly 4.2 billion tons of crude ore 
and waste in 1975, 9% less than in 1974 
but 18% more than a decade earlier. Of 
the total, crude ore comprised 63%. Ma- 
terial handled at both metal and nonmetal 
mines was lower than in 1974—metals by 
60 milion tons and nonmetals by 350 
million tons. The decrease in material 
handled at metal mines was primarily due 
to reduced activity at copper operations, 
while the decrease at nonmetal mines was 
caused by reduced demand for construction 
minerals. 

Crude ore output at metal mines de- 
creased 3%, while output decreased 13% 
at nonmetal operations. Despite the off 
year in crude ore production at copper 
mines, notable gains in crude ore produc- 
tion was made by gold and silver. The 
decrease in production at nonmetal mines 
resulted from lower output at sand and 
gravel and stone operations. Phosphate rock 
production, however, increased 20%. 

Four commodities—copper, iron ore, 
titanium (ilmenite), and molybdenum— 
accounted for 9396 of metal crude ore 
output and 87% of total material handled 
at metal mines. Clays, phosphate rock, 
sand and gravel, and stone furnished 96% 
of the crude ore and 9596 of total material 


handled at nonmetal mines. 

In 1975, 11 States each reported more 
than 100 million tons of total material 
handled, 3 fewer than in 1974. As in 
past years, Arizona was the leader, followed 
by Florida and Minnesota. Together the 
three States handled 33% of the US total 
material handled. The leading States in 
tonnage of crude ore mined were Florida, 
Minnesota, and Arizona. 

Value of Principal Mineral Products.— 
When possible, the measurement of value 
used in table 4 is for crude ore treated or, 
in the case of some nonmetals, crude ore 
shipped. 

Average value for all commodities in- 
creased 1196 compared with that of 1974. 
Compared with a decade earlier, average 
value increased 7696. For metal commodi- 
ties, average values increased for about 
one-fourth of the commodities, but this 
was more than offset by a decrease in value 
for the other commodities; total average 
value decreased 296 compared with that 
of 1974. Among the large-volume commod- 
ities, copper decreased 1796 while iron 
ore increased 1896. For nonmetal commodi- 
ties nearly all indicated an increase in 
average value; overall average value rose 
19%. Among the  nonmetals, perlite 
(49%) and phosphate rock (84%) indi- 
cated significant increases in average value. 

Byproducts contributed to the average 
value of two-thirds of the mineral com- 
modities listed in table 4. The value of 
byproducts was a significant part of total 
value for metals such as bauxite, 50%; 
copper, 10%; lead, 3896; silver, 14% ; and 
zinc, 17%, and for the nonmetals such as 
feldspar, 45%; fluorspar, 29%; and salt, 
15%. 

With the exception of talc, soapstone, 
and pyrophyllite, value of products at 
underground mines was substantially higher 
than at surface mines. Byproducts ac- 
counted for 10% of the average value of 
metal ores and 1% of nonmetal ores 
value. Excluding the large-volume com- 
modities of sand and gravel and stone, 
byproducts contributed 296 to the value 
of nonmetals and 796 to the average value 
of metals and nonmetals. Average value for 
metals and nonmetals, excluding sand and 
gravel and stone, was 7% higher than 
in 1974. 

Ratio of Ore Treated to Marketable 
Product.—The ratio of ore treated to mar- 
ketable product—that is, the amount of 
ore processed to produce 1 unit of mar- 
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ketable product—varies with the type of 
mineral commodity. The ratio ultimately 
depends on the grade of ore treated 
and type of valuable mineral content. For 
many of the nonmetal commodities, the 
ratio is essentially 1 to 1. Ratios are sig- 
nificantly lower for underground mines 
than for surface mines for a specific com- 
modity because of higher underground 
mining costs. The historical trend for most 
mineral commodities that are concentrated 
has been an increase in ratio as ores with 
smaller valuable mineral contents are 
mined and processed. 

Comparison of Production From Surface 
and Underground Mines.—Historically, 
there is little annual change in the per- 
centages of crude ore mined and total 
material handled by surface mines and 
underground mines. In 1975, surface 
mines accounted for 94% of crude ore 
production and 9696 of total material 
handled. This compares with 94% and 
95%, respectively, for crude ore and total 
material handled in 1966. However, 
changes occur for various commodities. 
Metal surface mine percentages for crude 
ore output and total material handled 
during the past decade increased from 
83% and 92%, respectively, in 1966 to 
88% and 95% in 1975. In particular, 
crude iron ore production from surface 
operations increased from 91% in 1966 
to 9696 in 1975, and copper crude ore out- 
put increased from 85% in 1966 to 89% 
in 1975. 

Nonmetal mine percentages for crude 
ore production and total material handled 
have remained essentially the same because 
of the large-volume commodities of sand 
and gravel and stone. Many smaller volume 
nonmetal commodities, however, have 
shown a shift to surface operations during 
the 10-year period. 

Two metal commodities, antimony and 
lead, and three nonmetal commodities, 
potassium salts, sodium carbonate, and 
wollastonite, were entirely mined by under- 
ground methods. Crude ore production of 
10 metals and 19 nonmetals came entirely 
from surface mines. 

Exploration and Development.—Explo- 
ration and development footage continued 
the upward trend of the previous year, 
increasing 22% over that of 1974. De- 
velopment footage decreased slightly from 
that of 1974, as exploration work increased 
24%. Metal exploration work increased 


26%, while nonmetal exploration decreased 
17% compared with that of 1974, 

Metal mining accounted for 64% of the 
total development and 98% of the total 
exploration performed. The major portion 
of development activity for nonmetallic 
ores was in sodium carbonate, potassium 
salts, and phosphate rock, whereas the 
majority of development work in metallic 
ores was in uranium, copper, zinc, and 
lead. Exploration work was conducted to 
the greatest extent for fluorspar, phosphate 
rock, and gypsum for nonmetals, and for 
uranium, gold, copper, and zinc for metals. 

The above nonmetals accounted for 97% 
of the total development activity and for 
53% of the total exploration, while the 
above metals accounted for 71% and 94% 
of the total development and exploration 
activities, respectively. 

Wyoming, New Mexico, South Dakota, 
Colorado, and Texas all had over 1 million 
feet of combined exploration and develop- 
ment activity during 1975; percentages of 
the total were Wyoming (28), New Mex- 
ico (26), South Dakota (13), Colorado 
(5), and Texas (4). Other States with 
significant activity were Washington, Utah, 
Montana, Alabama, Arizona, and Nevada. 

Stripping produced the most develop- 
ment materials handled, accounting for 
96% of the total. Arizona, from its copper 
activity, led with 52% of the stripped 
material produced. Stripping for iron ore 
in Michigan and Minnesota, uranium in 
Wyoming, and phosphate rock in Idaho 
contributed significant amounts to the total 
produced. Colorado accounted for the 
most material produced from shaft and 
winze sinking, Arizona the most from rais- 
ing, and Wyoming the most from drifting, 
crosscutting, and tunneling. 

Explosives.—Apparent consumption of - 
industrial explosives in the United States 
during 1975 reached a record high for the 
seventh consecutive year and exceeded 3 
billion pounds for the first time. Increased 
coal production accounted for the increased 
consumption as usage in all other cate- 
gories decreased. Of the total industrial 
consumption of explosives, the minerals 
industry used, 8396. Coal mining con- 
sumed, 5396 ; quarrying and nonmetal min- 
ing, 1696; metal mining, 1496; and all 
other uses, 17%. 

Of the nearly 2.6 billion pounds of 
explosives used in. the minerals industry, 
coal mining accounted for 64%, quarrying 
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and nonmetal mining, 19%, and metal 
mining, 17%. 

Of the explosives consumed in the min- 
erals industry, coal mining used 97% of 
the permissible explosives, 90% of cylin- 
drical packed blasting agents, and 70% 
of bulk blasting agents (other processed 
blasting agents and unprocessed ammoniura 
nitrate). Other high explosives were con- 
sumed primarily in quarrying and non- 
metal mining, 55%. The chief use of water 
gels and slurries was in metal mining, 65%. 

Kentucky, Pennsylvania, and Alabama 
were the leading States in explosive con- 


sumption for coal mining, accounting for 
55% of the total. Arizona, Minnesota, and 
New Mexico were leading States in con- 
sumption of explosives for metal mining, 
accounting for 63% of the total. For 
quarrying and nonmetal mining, Ohio, 
Pennsylvania, and Illinois were leading 
States, accounting for 24% of the explo- 
sives used in this category. 

More detailed explosives information is 
published in the Annual Explosive issue 
of Mineral Industry Surveys, prepared by 
the Division of Nonmetallic Minerals, Bu- 
reau of Mines. 


Table 1.—Material handled at surface and underground mines in the 
United States, by type 
(Million short tons) 


. Surface Underground All mines 1 
Type and year : 
Crude Waste Total! Crude Waste Total! Crude Waste Total 
ore ore ore 

Metals: 
1960 .......- 336 508 844 86 8 94 421 616 938 
198611 340 415 765 88 7 91 428 422 846 
1962 ...-.-.- 346 434 780 76 7 83 422 441 863 
1968 .......- 354 463 817 76 7 83 430 470 900 
1964 ......-- 376 455 830 83 7 90 468 462 920 
1965 .......- 890 505 895 87 6 94 477 511 989 
19662222 412 634 1.050 88 7 95 500 641 1.140 
1 90ͤ — 353 619 972 74 7 81 427 626 1.050 
1968222 402 717 1.120 79 13 92 481 780 1,210 
1969 .......- 455 941 1,400 85 13 98 540 954 1,490 
1970 esee 499 968 1,470 87 7 94 686 975 1.560 
91 480 1.020 1.500 80 6 86 560 1.020 1.580 
197222222 491 1.080 1,670 86 5 91 576 1,080 1,660 
1978 ..--..-- 574 1,280 1,860 82 9 91 656 1,290 1,960 
1974 _.. .. 547 1,210 1,760 80 11 91 627 1,220 1,860 
1975 ...----- 535 1.170 1.700 74 13 87 609 1.180 1.790 

Nonmetals: 
19602222 1.550 236 1.790 57 1 58 1.610 236 1,850 
1961222 1.590 188 1.780 65 1 66 1.660 190 1,850 
1962 ....---- 1,590 224 1,810 62 1 68 1,650 225 1,880 
1968 .....-.- 1,640 261 1,900 67 2 69 1,710 268 1,970 
1964 ....-.--- 1,740 211 2,010 69 2 71 1,800 279 2,080 
1966 ~~... 1,850 296 2,140 78 3 81 1,980 299 2,220 
1966222222 1,930 368 2,300 77 2 79 2,010 370 2,380 
1967 ...----- 1,910 399 2,310 78 3 81 1,990 402 2,390 
1968 ......-.- 1,870 413 2,280 78 3 81 1,950 416 2,860 
1969 .......- 2,000 375 2,380 80 2 82 2,080 877 2,460 
1970 ʻa.. 2,010 431 2,440 80 4 84 2,090 436 2,580 
1971 2... 1,980 442 2,420 73 5 78 2,050 447 2,500 
19722 2,020 415 2,430 77 5 82 2,100 420 2,520 
1973 zeuzi 2,240 418 2,650 82 1 83 2,820 419 2,740 
1974222 2,220 418 2,640 82 5 87 2,300 423 2,720 
1976 ......-- 1,910 872 2,290 79 6 84 1,990 378 2,870 

Total metals and 

nonmetals: 1 

1960 .....--- 1,890 744 2,630 143 9 162 2,030 163 2,780 
1961 ......-- 1,980 603 2,540 148 9 156 2,080 612 2,690 
1962 ....---- 1,940 658 2,590 138 8 146 2,070 666 2,740 
1968 .....-.- 1,990 724 2,720 142 9 152 2,140 784 2,870 
1964 ......-- 2,110 781 2,840 152 9 161 2,260 740 8,000 
1965 ....---- 2,240 801 3,040 165 9 175 2,400 810 3,210 
1966222 2,340 1,000 3,340 165 9 174 2,510 1,010 3,520 
1967 .....--- 2,260 1,020 8,280 152 10 162 2,410 1,030 3,440 
1968 .......- 2,270 1,180 8,400 157 16 173 2,430 1,150 3,580 
1969 .....--- 2,460 1,320 3,770 165 16 180 2,620 1,830 3,950 
1970 .....--- 2,510 1,400 8,910 167 11 178 2,680 1,410 4,090 
1971 .....--- 2,460 1,460 8,920 153 11 164 2,610 1,470 4,080 
1972 ....---- 2,500 1,500 4,000 163 10 173 2,670 1,510 4,180 
1978 .....--- 2,810 1,700 4,510 163 11 174 2,970 1,710 4,680 
1974 ...----- 2,160 1,630 4,890 162 16 178 2,930 1,650 4,570 
1977575 t 2,450 1,540 3,990 153 18 171 2,600 1,560 4,160 


1 Data may not add to totals shown because of independent rounding. 
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Table 5.— Crude ore and total material handled at surface and underground mines 
in 1975, by commodity 


(Percent) 
Crude ore Total material 
Commodity Sur- Under- Sur- Under- 
face ground face ground 
METALS 
Antim ens a — 100.0 SUM 100.0 
Bauxite. kee 1100.0 W 1100.0 W 
Beryllium: ß u Sul LL eae 100.0 100.0 ve 
CODDeP nani ia 89.1 10.9 96.8 3.2 
Gold: 
8983 222 K· .. NUS 71.6 28.4 87.0 18.0 
/ ³˙üàAiAA ia 100.0 ua 100.0 = 
een, ß . 96.2 3.8 97.8 2.2 
EN ROSSI rS E 100.0 Ee 100.0 
Manganiferous ore .. . -ħħ 100.0 ES 100.0 Se 
Oe EE 98.4 6.6 99.3 M 
Molybdenum `. 2222 47.8 52.2 18.4 21.6 
Nie! ⁰ ss 100.0 as 100.0 = 
Platinum-group metals 100.0 DA 98.9 1.1 
Rare-ea metals .... . coc 100.0 & 100.0 
LE A E 28.3 11.7 22.8 11.2 
QU EENG 100.0 BN 100.0 SC 
Titanium, ilmenite .... NEEN À. 100.0 d 100.0 
Tungsten wl lloc Z AREA 1.1 98.9 2.5 97.5 
Uranium: concisa 8 60.6 39.4 96.8 . 
Wand 2n. 100.0 MA 100.0 
“A EE o p ISO ; 99.1 š 98.9 
Total metals 87.8 12.2 95.1 4.9 
NONMETALS 
Abrasive stone 222222 100.0 See 100.0 Ss 
AAA AS O 100.0 eg 100.0 2a 
Asbestos A EE 1100.0 W 1100.0 W 
Bl! ³Wmꝛ ³ —T2A edd erui 1100.0 W 1100.0 W 
Boron minerals 22 100.0 = 104.0 za 
GOS EED REC E BATEE MN 98.4 1.6 95.4 1.6 
Dito ooh 8 ee bee 100.0 de 100.0 Se 
III A IA 100.0 a 100.0 — 
FeldaDHP- orice ele AA AA 100.0 A 100.0 
Fluorspar eege . . ee 8.8 96.2 11.5 88.6 
Garnet as o a 100.0 Lis 100.0 < 
i 02 53 ee 100.0 eo 100.0 -- 
Greensand mar! 100.0 E 100.0 = 
DROEN, Ee Sa Shu EAE 80.8 19.2 90.9 9.1 
Iron oxide pigments (erude) . 18.9 81.1 18.9 81.1 
 KRyanitëe, u U U u u EE 100.0 NS 100.0 TN 
Lithium minerals 100.0 aes 100.0 "M 
Magnesite .. ~~ l EN EN meses 100.0 = 100.0 s 
Mica (scrap) see 100.0 qe 100.0 Sch 
Millstones see mms 100.0 = 100.0 pem 
rtr. t crei ee ee 100.0 = 100.0 es 
Fentenger 100.0 ZE 100.0 "m 
Phosphate rock 1100.0 W 1100.0 W 
Potassium salts -ponnner DS 100.0 zh 100.0 
wn... a a a 100.0 Sa 100.0 ES 
Salt ee EE 3.2 96.8 8.6 96.4 
Sand and gravel e NN 100.0 is 100.0 SHE 
5 carbonate (natural) GE 100.0 — 100.0 
ne: 
Crushed and broken 96.2 8.8 96.4 8.6 
Dimension 96.1 3.9 96.1 3.9 
Tale, soapstone, pyrophyllite eneen 75.0 25.0 92.9 7.1 
dk oh) WEE ²³˙˙¹ſͥͥ EEN 46.5 58.5 65.4 84.6 
Vermiculite LLL Lc l l. l. o 100.0 zc 100.0 de 
Wollastonite NA es 100.0 e 100.0 
Total non metals 96.0 4.0 96.2 8.8 
Grand total 94.1 5.9 95.7 4.3 


W Withheld to avoid disclosing individual company confidential data; included with Surface.“ 
1Includes underground; the Bureau of Mines is not at liberty to publish separately. 
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Table 6.—Crude ore and total material handled at surface and underground 
mines in 1975, by State 


(Percent) 
Crude ore Total material 
State Sur- Under- Sur- Under- 
face ground face ground 

A.. 1100 W 1100 v 
Alaska —— k m e 100 š 100 Sé 
y AA —Ó 90 10 97 8 
ATKATISAS. EE 98 2 98 2 
Gern!!! ls S S ede qae uS a 100 2 100 De 
Sie,. ĩðx / r a 69 31 74 26 
Connecticut. ¿u uyu. su S erugeet nro 100 Ais 100 SS 
Pl.... 8 100 SUN 100 2c 
ee, . dace qid d usus ssa im eed 100 "eg 100 SS 
Georgia _....... rr 99 1 99 1 
EE 100 Sc 100 e 
A ³o AA ⁰AA 90 10 5 
iii AAA tees ecuseee 97 3 97 8 
Indes pa 97 3 97 8 
OWS Mcc—————————— 94 6 95 6 
Kansas —————— 91 9 91 9 
Kentucky Geseit , 83 17 83 17 
Loüisiana E 82 18 19 
| DopLMe--——— 1100 W 1100 W 
, . cas 1100 W 1100 W 
Massachusetts 222222 100 Se 100 Së 
Miel u ua S Lu asus ss 222 GE C 92 8 98 1 
Minnesota .-..... J... 100 — 100 = 
Mississippi 65 100 = 100 = 
!, mmi n qd iE 72 28 82 18 
Non 98 2 99 1 
N ·⁰¹¹A u A 94 6 94 6 
N %/ôöö AT ee 99 1 100 Bee 
New Hampshire 222 100 as 100 Se 

N ees 1100 W 1100 
New Mexico ..... 2 mem me nue 65 35 87 18 
r! ⁰ AAA aena 92 8 92 8 
North Carolina 444 100 de 100 x 
North Dakota ... C c ENN EEN EN e 100 Sá 100 s 
/ EC 96 b 6 
ee, ß . SR 1100 W 1100 W 
Ü llu ³ dd usu SSS aS 100 ES 100 aa 
Pennsylvania 93 7 92 8 
Rhode Island 100 = 100 Ga 
South Carolina EEN E mcs 100 dum 100 HS 
South D ⅛ é ani dus ee 87 13 85 15 
Tennesse cc c AEN e ] Dl? < A X11 ei ercs 88 12 89 11 
J/%%õ%% ³ ae Oe eR 99 1 100 ER 
UTA . ss 98 2 99 1 
VAePDIOnt: EE ee tee 97 8 97 8 
Virginia A e 97 8 95 6 
ashington ce mcs 99 1 98 2 
West Virginia 85 15 85 15 
Wisconsin A o a 99 1 99 1 
Wyoming AAA 69 81 92 8 
TOt. rs 94 6 96 4 


W Withheld to avoid disclosing individual company confidential data; included with “Surface.” 
1 Includes underground; the Bureau of Mines is not at liberty to publish separately. 
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Table 7.—Number of domestic metal and nonmetal mines in 1975, by commodity 
and magnitude of crude ore production 


Total Less io Ed "o 300 1,000,000 More 


number than to than 
Commodity of 1,000 10,000 100,000 1 1000. 000 10,000,000 10,000, .000 
mines tons tons tons tons tons tons 
METALS 
BAU ie 12 E ER 7 5 n "S 
Copper EEN 61 12 3 5 9 22 10 
Lode -=== 57 36 11 4 4 2 a 
Placer _.. 2. _ 42 16 12 9 2 8 NR 
Iron ore 68 — 8 13 17 25 5 
4 ³¹1¹i A 33 13 4 3 8 5 Sg 
Mercury „2... 12 6 5 1 Ge M € 
STE lc a a 64 42 11 7 4 ER GH 
Ti. A AA 2 2 Gg zi E Sa ws 
Titanium, ilmenite ........ 7 E Ge eR 1 6 TON 
Tungsten „a... 41 87 3 SS 1 ES Bn 
Uranium 164 27 68 48 21 a = 
AI ¿IS dE E 36 3 3 8 21 1 o 
e uut 10 2 ot 2 3 1 
Total metals ......... 609 196 128 107 95 67 16 
NONMETALS 

Abrasives 12 2 6 8 1 RO ud 
Asbestos ~0.. ~~... 3 es 1 e 1 1 e 
Barite A 41 1 13 19 8 E = 
Boron minerals 2 Es = = 1 1 ES 
Clays. ¿L O EE 1,249 80 370 698 101 "T gie 
Diatomite ~~~ 15 2 7 3 3 Bi ais 
Feldspat 18 3 1 9 5 nen a 
Fluorspar en NN el 12 2 6 2 2 as La 
Gyp sum . mens 68 uU 6 28 34 e Sä 
Mica (scrap) ) 12 2 6 1 3 == s 
Perlite 12 1 4 5 2 TEN TAE 
Phosphate rock ..........-- 47 1 8 2 18 16 7 
Potassium salts ..........- 8 -— us 1 1 6 e 
Pumice __. 224 37 78 104 5 e MR 
Salt 19 e 2 8 7 PS 
Sand and gravel .........- 7,007 169 1,168 3,647 1,967 66 1 
Sodium carbonate (natural) 3 “E ss 8 5 e 3 n 

Stone: | 
Crushed and broken -- 5,203 342 972 2,040 1,727 121 1 
Dimension 381 204 153 24 8 Se sa 
Talc, soapstone, pyrophyllite 40 6 20 13 1 -- -- 
Other 29 8 3 13 4 1 zs 
Total nonmetals 14,405 860 2,824 6,614 3,887 211 9 
Grand total 15,014 1,056 2,952 6,721 3,982 278 25 


1 Excludes wells, ponds, or pumping operations. 

2 Antimony, manganiferous ore, molybdenum, monazite, nickel, platinum-group metals, ds 
metals, and vanadium. 

3 Abrasive stone, emery, garnet, and tripoli. i , i 

4 Aplite, graphite, greensand marl, iron oxide pigments (crude), kyanite, lithium minerals, 


magnesite, millstones, olivine, and vermiculite. 


1 Brines and materials from wells excepted. 
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Table 8.—Twenty-five leading metal and nonmetal’ mines in the United States 
in 1975, in order of output of crude ore 
Mine State Operator Commodity EA 
METALS 
MIinntal ........--- Minnesota United States Steel Corp Iron ore .... Open pit. 
Erie Commercial „ dO AA Pickands Mather E Co. .... do Do. 
(Hoyt Lake). 
Peter Mitchell ..... „ 0 Reserve Mining Co .... .... do Do. 
Sierrita 2222222 Arizona 2222 Duval Sierrita Corp ... Copper Do. 
Utah Copper tan Kennecott Copper Corp. .... do ..... Do. 
Pima ......-.------- ME Dee Cyprus Pima Mining Co .... do Do. 
San Manuel ........ E, o A Magma Copper Co .... .... do Caving. 
Empire .........-.- Michigan 3 Cleveland-Cliffs Iron Co Iron ore .... Open pit. 
Morenci 22 Arizona Phelps Dodge Corp Copper Do. 
Berkeley Pit ....... Montan The Anaconda Company  .... do Do. 
lima ... Colorado Climax Molybdenum Co., Molybdenum. Caving and 
a division of open pit. 
AMAX Ine. 
Pinto Valley ......- Arizona Cities Service Co ...... Copper Open pit. 
Tyrone 2 2222 New Mexico ... Phelps EE Corp ---- ---- do Do. 
Copper Canyon .... Nevada ........ Duval Corp cada 00 sizes Do. 
Tilden: < ¿ZL Ls. Michigan Cleveland Cliffs Iron Co Iron ore .... Do. 
Yerington ......-.-- Nevada ....-.-- The Anaconda Company Copper Do. 
Eagle Mountain California Kaiser Steel Corp ----- Iron ore ---- Do. 
White Pine Michigan White Pine Copper Co- Copper Open stopes. 
Republie — en ESAME RC Cleveland-Cliffs Iron Co Iron ore .... Open pit. 
Butler Project ..... Minnesota Hanna Mining Co ..... aesc SAO) eue Do. 
Highland .......-.- Florida E. I. du Pont de Titanium ... Dredging. 
Nemours & Co. 
Questa New Mexico ... Molybdenum Corp. of Molybdenum Open pit. 
of America. 
National Steel Pellet Minnesota .....- Hanna Mining Co Iron ore Do. 
Project. 
New Cornelia Arizona .....-.- Phelps Dodge Corp -... Copper Do. 
Thunderbird Minnesota ...... Oglebay Norton Co .... Iron ore .... Do. 
NONMETALS 
Payne Creek Florida --- Continental Oil Co .... sia ai Open pit. 
rock, 
Su wanne =-= uses SEN 5 Petroleum ss do EE Do. 
orp. 
Noralyn . E, ii International Minerals casa dO pasos Do. 
& Chemical Corp. 
Kingsford BEE, EEN lee Sese Q0 sunca Do. 
Ft. Meade `. 222 EE, TL GE Mobil Oil Corp casu UO. usas Do. 
Caleite 22 22 Michigan Kicker States Steel Stone Open quarry. 
orp. 
Haynsworth .....-.- Florida ........- American Cyanamid Co eee Open pit. 
rock. 
Palmetto .....---.-- a OO EE Continental Oil Co .... .... do ..... Do. 
Clear Spring e International Minerals „ + [: 2... Do. 
& Chemical Corp. 
Rockland 42 BEE, SE KC States Steel ses do asc Do. 
orp. 
Ft. Green do n- Continental Oil Co .... --.-.- do Do. 
Stoneport 22 Michigan 353 Presque Isle Corp ..... Stone ....... Open quarry. 
Thornton Illinois General Dynamics Corp ---- do ..... Do. 
Tampa Agricultural Florida Gardinier, Inc ........ Phosphate Open pit. 
Chemical rock. 
Operations. 
Feld» acdcoewecumaco Texas ege Crushed Stone Stone ......- Open quarry. 
O. 
Saddle Creek Florida Continental Oil Co .... FHOSDRAUS Open pit. 
rock. 
Nichols e O E Mobil Oil Corp „ do Lasse Do. 
Silver City .....-.--- . Swift Agricultural „ š 
Chemicals Corp. 
Bonny Lake do ....-..--- W. R. Grace & Co ases do ----- Do. 
Lee Creek ......... North Carolina Texasgulf Ine Less dO ecce Do. 
International New Mexico .... International Minerals Potassium Open stopes. 
& Chemical Corp. salts. 
Tenoroc .....-..-..-- Florida Borden, Inc ..........- Phosphate Open pit. 
rock. 
Alpena 2222222 Michigan od Portland Cement Stone Open quarry. 
Beckman ......-.-.- Texas MeDonough Bros., Ine do ....- Do. 
Pennsuco .......---. Florida Maule Industries, Inc .. .... do ..... Dredging. 
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Table 9.—Twenty-five leading metal and nonmetal * mines in the United States in 
1975, in order of output of total materials handled 


: Mining 
Mine State Operator Commodity method 
METALS 
Twin Buttes ......- Arizona .....-.- Anamax Mining Co ... Copper ..... Open pit. 
Utah Copper ...... Utah 22222226 Kennecott Copper Corp. .... do ..... Do. 
Minn tac Minnesota United States Steel Corp Iron ore Do. 
Sierritaa 222 Arizona 2 Duval Sierrita Corp ... Copper ..... Do. 
Berkeley Pit Montana .....-- The Anaconda Company  .... do Do. 
Pima deeg Arizona Cyprus Pima Mining -=-= do .-.-- Do. 
O. 
Eagle Mountain California Kaiser Steel Corp .....- Iron ore Do. 
Erie Commercial Minnesota Pickands Mather € Co. .... do Do. 
(Hoyt Lake). 
IFrone New Mexico .... Phelps Dodge Corp .... Copper ..... Do. 
Mitchell Pit Minnesota Reserve Mining Co Iron ore Do. 
Morenci -......----- Arizona Phelps Dodge Corp -... Copper Do. 
Pinto Valley Ela dO a > Cities Service Co ...... 452200 uz Do. 
Shirley Basin Wyoming Utah International Inc. Uranium Do. 
Empire Michigan ......- Cleveland-Cliffs Iron Co Iron ore .... Do. 
Ruth -...... . Nevada Kennecott Copper Corp - Copper Do. 
Ray ii Arizona (dO oc ecu oes sac do ----- Do. 
Clima . Colorado Climax Molybdenum Co., Molybdenum Caving and 
a division of open pit. 
AMAX Inc. ` 
Questa ........----- New Mexico .... Molybdenum Corp. of La Oats oe Open pit. 
America. 
Chino ....---.-.-..-- EE, |2 AAA Kennecott Copper Corp. Copper ..... Do. 
4 EE Wyoming Utah International Inc. Uranium Do. 
Republic `... . . Michigan Cleveland-Cliffs Iron Co Iron ore Do. 
Sacaton nb Arizona ASARCO, Ine 22222 Copper ----- Do. 
Inspiration wc LO a zz Inspiration Consolidated  .... do Do. 
Copper Corp. 
Highland Wyoming Exxon Corp Uranium Do. 
Metcalf  . vue Arizona Phelps Dodge Corp .... Copper ..... Do. 
NONMETALS 
Haynsworth ........ Florida American Cyanamid Co Phosphate Open pit. 
rock. 
Suwannee ..... . EE, LGE eege Petroleum cune dO Ls Do. 
orp. 
Rockland dasa O SE United States Steel Corp ---- do Do. 
Payne Creek „ n Oil Co ---- A do ----- Do. 
Bonny Lake do (ce s R. Grace € Co 3 Do. 
Lee Creek „n.n North Carolina - recs Ault Ine ste WO dues Do. 
Ft. Meade Florida Mobil Oil Corp 22222 F Do. 
Palmetto „„ escasas Continental Oil Corp -- .... do ..... Do. 
Tampa Agricultural „30 ict Gardinier, Ine 2 wwe. do Do. 
Chemica 
Operations. 
Noralyn ` 2 ee en DEEN, TEEN International Minerals € .... do Do. 
Chemical Corp. 
Boron .........--.-- California U.S. Borax & Boron ------ Do. 
Chemical Corp. 
Kingsford Florida International Minerals Phosphate Do. 
& Chemical Corp. rock. 
Ft. Green MET |o ER Continental Oil Corp -- ...- do Do. 
Nichols „„ O ai Mobil Oil Corp .......- cd ciue Do. 
Silver City S HOOF AS Swift Agricultural aces dO Z Do. 
Chemicals Corp. 
Calcite .. Michigan United States Steel Corp Stone Open quarry. 
Watson ......-..---- Florida 2 Swift Agricultural Phosphate Open pit. 
Chemicals Corp. rock. 
Saddle Creek ......- scc dO acaso Continental Oil Corp .. -... do Do. 
Clear Spring Lic OO. uaa International Minerals „ Do. 
& Chemical Corp. 
Gay 88 Idaho 2 2 J. R. Simplot Co eundo asas Do. 
Wooley Valley ..... sas Q0 pass Stauffer Chemical Co .. .... do Do. 
eee, „ d MES J. R. Simplot Co ...... as AÖ uis Do. 
Vern al 2 BEE, (0 EEN Stauffer Chemical Co .. .... do Do. 
Stoneport omo... Michigan Presque Isle Corp ..... Stone Open quarry. 
Westvac -.. 2 Wyoming FMC Cord Sodium Artificial 
carbonate. stopes. 


1 Brines and materials from wells excepted. 
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Table 12.—Mining methods used in open pit mining in 1975, by commodity 


(Percent) 
Total material handled 
Commodity Preceded Not preceded 
by drilling by drilling 
and blasting and blasting 1 
METALS 
A . ee 91 9 
pp.... e sane 95 b 
Gold: 

7 —— — —————"— 99 
Placer sar iei miM me RE EUR E es 100 
Don orë AAA E ee 8 ö 87 13 
Lead ⁰³⁰»¹A¹¹³¹i¹äàſſ mA ⁰2————: 100 ás 
Manganiferous ore 222 100 ds 
BROUFS a a 3 97 
Molybdenum nm- ß. . . . mu a c estre 100 — 
Nei ee ea a as 16 84 
Platinum-group metals - Le 100 
Rare-earth metals ~~~ mmm m ENEE we 100 — 
Silver JJ d EE e 6 94 
))) 8 Be 100 
Titanium, ilmen ite eee 11 89 
Tungsten C. . d s iaqes acia cuiu des 15 86 
P ees uses ocius AN 29 71 
Vanadium mr a 50 50 
ine __ REESEN 100 id 

NONMETALS 
Abrasive stone h » 100 = 
II ³¹³A AAA 8 15 85 
5dd »wG ß . E 88 12 
Barile — cru ꝛ¹ ⁰ * Uuõm/̃ 22 78 
Boron minerals ......... eeh 100 — 
CG ⅛⁵Ü—jxZ?qñ ed ĩð y ß ĩ SEN 100 
Diatomité 222 u; cercas La 100 
Emery Lee 100 má 
Feldspar AAA 94 6 
J AA ARAS 99 1 
Garnet e AN OA 20 80 
Eil EEN 100 -- 
Greensand Marl _... AS y AS M Ur = 100 
Gy VOSUM? A rr eM E EE as 84 16 
Iron oxide pigments (crude 222222 ! -- 100 
Kyan ite 55 45 
Lithium minerals eee eee c a ed crm 100 s 
eege 100 -- 
ieee iT ⅛ðVAA7 / ³ðA km 8 2 98 
Millstones ENEE 98 2 
e, d. .. . ¿SOS SSS 75 25 
Pl.. ³ ³ A E EE sue Led 1 99 
Phosphate rock ..... ERAN ennn 6 94 
Pumleé IA AI 8 7 98 
A TE EENEG 97 ! 8 
Sand and gravel ... NR J oo. o...» e — 100 
Stone: 

Crushed and broken ...... NN AEN NN NEEN en 98 
Dimension lis -- 100 
Tale, soapstone, pyrophyllite _.. LL cc ccce Lees enc 56 44 
O ás 99 1 
Vermiculite 54 46 
TOUR] EE EE A 59 41 


1 Includes drilling or cutting without blasting, dredging, mechanical excavation and nonfloat 
washing, and other surface mining methods. 
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Table 13.—Exploration and development activity in the United States in 1975, by method 


Method 


DEVELOPMENT 
Shaft and winze sin king 
Raising -.-....... . .. ĩ 
Drifting, crosscutting, tunneling . 


EXPLORATION 


Diamond drilling 2 
Churn drilling . o m m m n n 
Rotary drilling 
Percussion drilling .......-.----- 
Other drilling 
Trenching -...... . --lllee-eece 


Grand total! J... een 


1 Data may not add to totals shown because of independent rounding. 


3 Based on unrounded footage. 


Metals Nonmetals 

| Percent Percent 

Feet of Feet of 
total 2 total 2 

22,100 2.5 2,080 0,4 
125,000 14.1 2,790 .6 
740,000 83.4 488,000 99.0 
887,000 100.0 493,000 100.0 
2,360,000 9.8 187,000 32.6 
67,400 3 BS us 
16,400,000 68.2 321,000 55.9 
4,110,000 17.1 19,500 3.4 
1,070,000 4.4 30,000 5.2 
56,200 2 16.900 2.9 
24,100,000 100.0 574,000 100.0 
24,900,000 ES 1,070,000 SS 


Total 1 
Percent ' 

Feet of 
total * 
24,200 1.8 
128,000 9.2 
1,230,000 89.0 
1,380,000 100.0 
2,550,000 We: 
16,700,000 67.8 
4,130,000 16.7 
1,100,000 4.5 
73,100 3 
24,600,000 100.0 
26,000,000 -— 
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Table 16.—Total material (ore and waste) produced by mine development 


in the United States in 1975, by commodity and State 
(Thousand short tons) 


Drifting, 
Shaft and crosscutting, 
winze Raising or Stripping Total? 
sinking ` tunneling 
COMMODITY 
METALS 
Copper — HN 122 152 919 161,000 162,000 
old: 
/ Ü˙ꝗ s 41 154 67 270 
Placet »A (2) 1 1 100 
Ten ⁵ðjri a mele aa Ei ne 7 1,180 34,200 35,400 
A A 8 1 60 1,740 (2) 1,800 
Se is 20 43 178 20 261 
Tungsten (2) 13 49 72 
Uranium neuen ee 82 81 1.050 74, 900 76,100 
ANO ³˙ Ai sus unas 40 56 1,56 1,690 
GCC A es 80 23 1,010 4,320 5,430 
Total metals 1 353 476 7,830 275,000 283,000 
NONMETALS 
RIUOPSDAT- ea... aires Si 1 26 29 62 
GYPSUM eege ee 6 asis 168 18,100 18,800 
Phosphate rock das ee 18 19,800 19,800 
Potassium saltss 22222 ei ae 268 Së 263 
A 3 3 Q3 A — 
Talc, apstone, O lite 2 
ra cum E ns s asa 46 1 4,000 149 4,200 
Po Cc ³o¹0 Rd 8 
Total nonmetals ! 58 9 4,480 83,300 87,800 
SE 
Grand total!! 2222 405 485 12,300 808,000 821,000 
in en c M pp MM CMM 
STATE 
—— . — . ͤ— —ſ ə“ . N..<— — — 
22 ĩᷣ A a € 1 95 97 
PERT ENS AR 40 144 764 159,000 160,000 
Dum 0 16 58 1.570 1.640 
Colorado 2 89 60 1.840 147 1.530 
Lahe pR EE 20 72 805 11,700 12,100 
Illinois JJ a a e > 7 26 
pm V8 Ge ES Sé 2,740 2,740 
VPP = b BW M. 
27 = , , 
Mou e " s: 16/800 16.800 
Missouri ..._.-.-_----------------- Gë 4 2,410 7 2,450 
Montana .... a 1 2 61 30 
Nevada 1 2 1,690 1,700 
New Mexico At ue 43 38 1,010 1,540 2,630 
New York E EE ee SEN 10 115 We 125 
% aa aaa se -— -- W W 
Oklahoma 2 eo == -- W W 
Oregon ANA. (3) (2) 6 (2) 7 
Pennsylvania 22 — x kad W W 
South Dakota mm W Se W 
Tennessee REENEN 87 15 979 24 1,060 
Teat AA ee MU a == ale 18,400 18,400 
EIER 63 65 233 8,850 9,210 
Vermont NNN eee W NS Sek SE W 
, . E 8 182 86 220 
Washington eene 8 1 181 785 867 
Wisconsin ne bës je W = W 
Wyoming 2 69 5 4,180 60,200 64,500 
Undistributed ~~... 11 41 405 8,280 8,740 
22 ³ÜüsA ði ſ ⁵ð v 22 A 
/ ĩ· A usss 405 485 12,800 308,000 821,000 


22 P en E ..... LL  .o 
W Withheld to avoid disclosing individual company confidential data; included with “Undis- 
tributed.” : 
1Data may not add to totals shown because of independent rounding. 
He kon, 3 ee lybd latinu roup metals, and vanadium 
a ; ium, mercury, molybdenum, platinum-g A š 
4 Aplite, 3 barite, diatomite, mica (scrap), perlite, salt, and sodium carbonate (natural). 
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Coal 
mining 


820,114 

962,831 
1,071,806 
1,212,585 
1,177,062 
1,186,614 
1,652,251 


Metal 
mining 


470,791 
479,508 
457,286 
430,686 
495,879 
465,490 
449,271 


nonmetal 
mining 


488,789 
455,424 
489,572 
493,677 
643,292 
551,880 
493,125 


Total 
mineral 
industry 


1,729,694 
1,897,268 
2,018,168 
2,136,948 
2,816,233 
2,203,484 
2,594,647 


Table 17.—U.S. industrial consumption of explosives 
(Thousand pounds) 


Quarrying 
and 


Other 


496,783 
496,228 
535,851 
532,841 
438,718 
558,806 
524,880 


Total 
industrial 


226,477 


3.119,027 
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Table 18.—Industrial explosives and blasting agents sold for consumption 


in the United States, 1912—75 ' 
(Thousand pounds) 


Other 

processed 

Other Water Cylin- blasting 

Permis- high gels drically agents Black Liquid 
Year sibles explo- and packaged and un- blasting oxygen Total 1 
sives slurries blasting processed powder 
agents ammonium 

nitrate 
1912222 24,630 234,469 NN ech Sien 280,298 im 489,898 
1918 ..... 27,686 242,887 SE E x= 229,940 Ss 500,012 
1914 ....- 25,698 218,454 iim "e TN 206,100 ie 450,251 
1915 ..... 27,350 235,829 s Su ER 197,122 "E 460,901 
1916 ....- 84,685 255,155 ES ads SE 216,575 us 505,415 
1917 comes 43,041 262,316 -— de ae 277,119 im 582,475 
1918 ..... 46,045 206,416 Zu EN ani 246,668 M 449,125 
1919 ....- 38,855 198,269 da as =a 180,511 SS 417,634 
1920 ....- 53,963 229,112 = S a 254,880 Fe 587,955 
19212222 41,134 170,952 a as —-— 160,021 es 872,108 
1922 ..... 48,430 209,476 e UN E 178,866 se 481.772 
1928 ..... 60,371 267, 405 e^ — uu 201,951 e 529,728 
1924 ..... 55,134 273,823 Së Se e 167,076 "n 495,533 
1925 ....- 58,858 286,485 " SH ES 156,964 ae 501,752 
1926 ..... 67,685 810,518 Siet EH Se 157,687 E 535,890 
1927 ....- 68,847 808,468 ius ee ES 131,696 eo 499,011 
1928 ....- 60,708 292,785 Se ne "Y 121,768 qe 475,251 
1929 ..... 62,669 826,993 an E i 120,046 a2 509,708 
1980 ..... 53,826 291,891 — Sa = 99,878 E 445,090 
1981 ..... 41,578 216,167 ER DS? SS 19,880 m 887,565 
1982 ..... 82,225 187,908 DE iz e 63,765 E 283,887 
1988 ..... 83,927 157,849 Ec "A I 64,211 E 255,987 
1984 ..... 89,208 206,626 on s E 68,935 zu 814,168 
1935 ..... 89,170 200,824 Se SE = 68,888 in 808,881 
1986 ..... 47,859 262,047 a ez as 81,698 ES 391,604 
1987 ..... 49,579 288,924 8 SEH E 66,241 se 404,744 
1988 ..... 41,859 288,576 =< 22 SEN 51,695 Šš 882,180 
1939 ..... 49,950 278,250 Be Ss ET 68,287 ae 386,438 
1940 ..... 58,486 305,180 ER m EH 59,768 "m 423,369 
1941 ..... 70,612 851,857 Géi uses ER 59,458 sE 481,927 
1942 ..... 84,022 859,699 ES ds ER 55,084 sá 499,255 
1048 ..... 92,656 338,573 = = E 46,422 E 411,651 
1944 ..... 102,538 818,618 Cer 2 ee 42,960 an 464,111 
1945 ..... 97,407 322,956 = M ne 86,948 Sie 457,311 
1946 ..... 100,258 399,233 m ES ES 36,824 E 536,815 
1947 o... 122,849 476,017 ge € e 86,464 16,662 651,391 
1948 ..... 126,282 550,086 = Ge Ee 33,240 15,620 725,227 
1949 ..... 91,680 505,601 See BS Se 20,077 18,922 631,280 
1950 109,420 575,962 che Sé Ss 20,655 13,804 719,841 
1961 ....- 108,268 611,236 2c TS ee 13,985 20,341 753,821 
1952 ..... 95,460 686,741 Em Se Ss 10,602 21,916 764,718 
1968 ..... 89,879 668,952 SEN ud = 9,515 22,465 790,811 
19542222 75,868 615,822 ER i RS 10,298 17,741 719,724 
1955 `. 93,718 687,226 23 — WS 6,624 19,310 806,878 
1966 ....- 104,984 898,524 SE 2 — 5,593 17,728 1,026,714 
1957 ....- 104,522 912,589 Gg Kä = 8,684 13,835 1,034,631 
1958 ..... 84,085 864,117 SS SE Be 2,492 10,904 961,597 
19892 83,520 479,015 ze MK 476,901 2,888 6,808 1,048,576 
1960 ..... 80,577 472,266 = un 616,950 1,537 1,668 1,172,998 
1961 ..... 78,439 460,224 oss = 666,202 1,521 2,235 1,203,621 
1962 ..... 72,884 436,991 Ga ES 799,066 1,222 2,243 1,812,406 
1963 ..... 76,319 422,119 a SUN 953,854 1,188 1,834 1,455,924 
1964 ..... 77,406 481,451 n se 1,103,563 946 2,184 1,665,551 
1966 ....- 76,040 542,818 22 bus 1,260,108 836 5,598 1,884,900 
1966 ..... 74,527 538,968 ES m 1,843,104 463 13,094 1,970,156 
1967 ....- 68,770 304,566 167,018 66,413 1,287,506 424 10,017 1,904,714 
1968 ..... 64,130 288,114 206 518 40,732 1,847,817 427 wes 1,947,787 
1969 ..... 60,364 286,464 221,535 83,281 1,624,564 270 SS 2,226,477 
1970 ..... 56,269 285,841 214,856 87,430 1,799,012 88 Ten 2,898,491 
1971 ..... 43,557 272,816 230,692 42,967 1,963,865 117 a 2,554,014 
1972222 46,147 268,798 226,243 266,206 1,862,395 ss Ze 2,669,789 
19782 44,272 262,445 263,545 278,658 1,906,026 Se ui 2,154,046 
1974 wu. 42,881 267,785 293,248 301,261 1,867,715 ae Vë 2,762,290 


1975 -.... 46,422 225,318 911,182 331,725 2,204,430 == ge 3,119,027 


1 Data may not add to totals shown because of independent rounding. 
Source: Bureau of Mines Mineral Industry Surveys, Explosives Annual, Apr. 21, 1976. 
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Table 19.—U.S. consumption of explosives in the minerals industry 
(Thousand pounds) 


Quarrying 
Year Metal and nonmetal Total 
mining mining mining 
PERMISSIBLE EXPLOSIVES 
1972 AA IA 42,232 99 865 43,196 
7. 39,307 115 957 40,879 
1074 AA SS 88,932 192 1,237 89,761 
A A 41,996 241 1,088 43,320 
OTHER HIGH EXPLOSIVES 
1117 is 16,297 27,648 100,600 144,645 
/ 20,198 28,295 107, 675 156,168 
971 2 u me et rt A 26,801 27,188 99,364 158,898 
Kg t 36,875 25,118 74,796 186,789 
CYLINDRICALLY PACKED BLASTING AGENTS 
1972 EE 201,820 7,542 30,064 239,426 
1073 e cosnzccenencud ncc: 222,797 6,265 32,228 261,290 
1974; u SS A 249,848 5,414 32,797 288,054 
1975 ECRER 286,608 4,846 28,651 820,004 
WATER GELS AND SLURRIES 
17‚§;ê; rf 8 9.212 156,618 41.305 207,185 
1117. eo 11,622 173,580 54,154 239,806 
1974 AAA A 22,204 160,198 75,887 258,289 


/ — os 24,118 181,809 73,872 279,799 
OTHER PROCESSED BLASTING AGENTS AND UNPROCESSED AMMONIUM NITRATE 


197322 11 943,024 238,779 320,843 1,502,646 
133k 883,188 287,674 448,278 1,619,090 
11 8 849,934 271,958 342,145 1,464,082 
197D E : 1,262,654 237,258 314,823 1,814,786 


TOTAL EXPLOSIV ES 


1972 AAA 1,212,585 430,686 493,677 2,186,948 
1111 8 1.177.062 495,879 643,292 2,316,233 
1074 oe 8 1,186,614 465,490 551.380 2,208,484 
eege 1,652,251 449,271 493,125 2,594,647 
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FLOTATION TRENDS ? 


During the past 5 years, the greatest 
emphasis in froth flotation continued to be 
directed toward the design and develop- 
ment of new flotation machines and 
improvements in existing ones. One reason 
for changes concerns mixing efficiency. 
Studies have revealed that air and solids 
impair mixing, thus leading to the develop- 
ment of flotation machines in which the 
flow pattern in the tank includes the re- 
circulation of a large portion of the pulp 
in the impeller region. Other machines 
being developed are of the countercurrent 
type with deep cells and mechanical dis- 
persers. A machine of this design was 
recently developed in the Soviet Union; 
it not only requires less maintenance but 
also uses one-fifth less electrical energy 
than conventional cells. 

A second area of effort is in the search 
for new reagents. Although some 300 types 
of commercial flotation reagents are avail- 
able, research to replace expensive reagents 
by cheaper ones continues. Research is also 
being conducted to develop reagents that 
have high selectivity. 

Another area of flotation processing 
receiving attention is that of automation. 
Plants utilizing up-to-date measuring and 
controlling devices are on the increase. 
X-ray analysis and computer control are 
the main methods being employed. Al- 
though the instruments needed are costly, 
pulp consistency measurements allow for 
better quality control and higher recov- 
eries. Accurate and reliable measurement 
of reagent feeding is also important in 
the flotation process. Automatic control is, 
therefore, of primary concern. 

In the future, beneficiation by flotation 
will require more sophisticated reagents, 
machines, and control systems in order 
to treat ever-increasing tonnages, especially 
as it becomes necessary to utilize ores from 
lower grade deposits. 

Every 5 years the Bureau of Mines con- 
ducts a survey of flotation plants in the 
United States in order to determine trends 
in this small but important industry. The 
growth of froth flotation in the minerals 
industry of the United States during the 
last 15 years has been determined by com- 
paring data collected for 1960, 1965, 1970, 
and 1975. 


The 252 flotation plants reported oper- 
ating in 1975 represented a 30% increase 


over the 194 reporting in 1960. However, 
the combined daily capacity, 1,612,000 
tons, of the plants in 1975 was more than 
double the 730,000 tons of 1960. 

Significant gains were registered in quan- 
tity of material treated and in production 
of concentrates. In 1975, the nearly 423 
million tons of ore treated was more than 
double the 198 million tons processed in 
1960. The production of 60.3 million tons 
of concentrate in 1975 was nearly three 
times the 21.5 million tons produced in 
1960. 

Of the total ore treated by flotation in 
1975, 66% was metal sulfides, 7% metal 
oxides and carbonates, 24% nonmetallic 
minerals, and 3% solid mineral fuels. Com- 
parable data for 1960 showed that metal 
sulfides accounted for 78%, metal oxides 
and carbonates 2%, nonmetallic minerals 
18%, and solid mineral fuels 2%. 

About 30 mineral-bearing materials 
were treated by flotation in 1975, led by 
the ores of copper, copper-molybdenum, 
iron, molybdenum, phosphate rock, potash, 
and coal. Since 1960 the largest growth 
rates were reported for flotation of iron 
ore, phosphate rock, and coal. 

Although the consumption of 1,769 
million pounds of flotation reagents in 
1975 was double that of 1960—corres- 
ponding to the growth in quantity of 
material treated by flotation—the value of 
the reagents consumed rose fourfold to 
$87.7 million in 1975. 

Significant trends that continued or 
emerged in froth flotation included the 
continued treatment of large and increas- 
ing quantities of copper and copper- 
molybdenum ores, the continued decline 
in grade of copper-bearing ores, the con- 
tinued rapid growth in flotation of iron 
ore, phosphate rock, and bituminous coal, 
and the emerging spiraling costs of flotation 
reagents. 

Consumption of Energy, Water, and 
Grinding Media, Including Mill Liners.— 
Energy consumption in kilowatt-hours per 
ton of ore processed at flotation plants 
remained relatively constant during 1960- 
75, averaging 16.2 in 1960, 15.4 in 1965, 
15.3 in 1970, and 15.8 in 1975. However, 
the increase in quantity of ore treated at 


? Prepared by Gertrude mineral 
specialist, Division of  Nonferrous Meta and 
John. L. Morning, supervisory physical scientist, 
ivision of Ferrous Metals. 


Greenspoon, 
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flotation plants resulted in a corresponding 
increase in total energy consumption, which 
rose from 3,210 million kilowatt-hours in 
1960 to 6,541 million kilowatt-hours in 
1975. Total energy consumption includes 
all energy used in the various processes 
inherent to the flotation plant, such as 
crushing, grinding, classifying, flotation, 
filtering, and material handling. 

The average quantity cf water used per 
ton of ore processed in the flotation plants 
rose slightly, from 1,140 gallons in 1960 
to 1,270 gallons in 1975. Again, corres- 
ponding to the increase in quantity of 
material treated, water used at flotation 
plants increased from 222 billion gallons 
in 1960 to more than 527 billion gallons 
in 1975. Total water quantities are re- 
ported, including both recirculated and 
new or makeup water. 

Data on the use of grinding media in 
flotation plants have been available only 
since 1965. Generally, the total quantities 
used increased in proportion to the quantity 
of ore treated. For example, during 1965- 
75, rod consumption rose from 50.3 million 
pounds to 72.6 million pounds, ball con- 
sumption increased from 201.7 million 
pounds to 405.9 million pounds, and liner 
consumption went from 16.9 million 
pounds to 36.2 million pounds. Corres- 
ponding use of grinding media in pounds 
per ton of ore treated in 1965 and in 1975 
follows: Rods, 0.55 and 0.46; balls, 1.09 
and 1.31; and liners, 0.14 and 0.12. 

Consumption of Reagents.—Reflecting 
the twofold increase in quantity of ore 
treated, the total consumption of flotation 
reagents also doubled, rising from slightly 
more than 850 million pounds in 1960 to 
nearly 1,769 million pounds in 1975. At 
the same time, the average consumption 
of reagents per ton of ore treated remained 
relatively constant, 4.3 pounds in 1960, 
4.5 pounds in 1965, 5.1 pounds in 1970, 
and 4.2 pounds in 1975. Except for minor 
variations, the use of reagents per ton of 
ore treated fell for modifiers, collectors, 
frothers, and flocculants, remained about 
the same for activators, and rose for 
depressants. 

Value of reagents consumed totaled 
$21.8 million in 1960, $31.0 million in 
1965, $50.9 million in 1970, and $87.7 
million in 1975. Concurrently, the average 
cost of reagents per ton of ore treated 
was $0.11 in 1960 and in 1965, $0.13 in 
1970, and $0.21 in 1975. 


The following classification of reagents 
is used in this report: 

Modifiers.—Reagents used to control 
alkalinity and to eliminate harmful effects 
of colloidal material and soluble salts. 

Activators.—Reagents used to assist or 
improve the flotation of minerals that do 
not respond to a simple collector-froth 
combination. 

Depressants.—Reagents used to improve 
the selective separation of minerals by 
lowering the floatability of specific minerals. 

Collectors.—Reagents used to provide a 
water-repellent surface on the mineral to 
be floated so as to improve adherence of 
the mineral to air bubbles. 

Frothers.—Reagents used to produce a 
froth of adequate durability to permit re- 
moval of mineral-carrying bubbles from 
the flotation machine. 

Flocculants.—Reagents used to flocculate 
solids in aqueous suspension and thereby 


facilitate thickening and filtering oper- 
ations. 
Also, to avoid disclosing confidential 


information, some reagents are not identi- 
fied but are included under “other,” or 
information on two or more reagents is 
combined. 

Distribution of Flotation Plants.—The 
252 flotation plants operating in 1975 
were located in 35 States. West Virginia 
led with 34 plants, followed by Arizona 
(21), Florida (19), Pennsylvania and Vir- 
ginia (16 each), New Mexico (15), Col- 
orado (14), and North Carolina (12). 
Those plants in West Virginia, Virginia, 
and Pennsylvania were principally proc- 
essors of coal; those in Arizona, copper 
and copper-molybdenum ores; those in 
Florida, phosphate rock; those in New 
Mexico, copper and other base metal ores; 
and those in North Carolina, feldspar, 
mica, quartz, and spodumene. 

Changes in Types of Material Treated.*— 
To help detect any changes that occur in 
the types of material treated, kinds and 
quantities of product recovered, and re- 
agents consumed, data were compiled by 
classifying materials with similar charac- 
teristics into one of four groups. The 
groups consist of sulfide ores, metallic ox- 
ides and carbonates, nonmetallic ores, and 
solid mineral fuels. Data were also com- 
piled in greater detail for selected individ- 
ual mineral commodities. 

Sulfide Ores.—The principal sulfide ores 
treated by flotation were those of copper 
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and copper-molybdenum. In 1975, these 
ores accounted for 85% of the total ores 
treated in sulfide flotation plants. 

Although the number of flotation plants 
treating sulfide ores ranged from 95 in 
1960, 108 in 1965, 105 in 1970, and 86 
in 1975, the total daily capacity of the 
plants rose 81% from 1960 to 1975. The 
quantity of sulfide ores treated by flotation 
increased 79% during this period. How- 
ever, production of sulfide flotation con- 
centrates increased only 26% because of 
lower grade ores treated. 

Sulfide ore represented 66% of the total 
ore treated by flotation in 1975, compared 
with 71% in 1970, 72% in 1965, and 
78% in 1960. Also, sulfide concentrate 
produced represented 1296 of total flota- 
tion concentrate recovered in 1975, com- 
pared with 1696 in 1970, 1996 in 1965, 
and 2796 in 1960. Although the quantity 
of sulfide ore treated by flotation continued 
to gain, the flotation of nonsulfide mate- 
rials have registered an even higher growth 
rate during 1960-75. 

Because of the continued decline in 
grade of copper-bearing ores, the ratio of 
concentration of sulfide ores has shown a 
steady increase, rising from 26.5 to 1 in 
1960, to 27.8 to 1 in 1965, to 31.8 to 1 
in 1970, and to 37.6 to 1 in 1975. Aver- 
age flotation reagent consumption per ton 
of ore treated rose slightly from 3.5 pounds 
in 1960 to 4.3 pounds in 1975. 

Metal Oxides and Carbonates.—Flota- 
tion of iron oxide minerals dominates the 
flotation operations for this group of min- 
erals which also includes ilmenite, lime- 
stone, and tungsten. For example, in 1975, 
iron oxide ore represented nearly 95% 
of the total ore treated, and accounted for 
over 9596 of the total concentrates pro- 
duced by flotation of metal oxides and 
carbonates. 

The number of flotation plants (13) in 
1975 was the same as in 1960. However, 
because of expansions in iron ore flotation, 
the total daily capacity of the plants rose 
from 14,000 tons in 1960 to 90,000 tons 
in 1975. Concurrently, the quantity of 
ore treated increased more than 10 times— 
from about 2.9 million tons in 1960 to 
30.1 million tons in 1975—and concentrate 
production increased from less than 1 mil- 
lion tons in 1960 to more than 15 million 
tons in 1975. 

Metal oxides and carbonate ores repre- 
sented 796 of the total ores treated by 


flotation in 1975, compared with about 
6% in each of 1970 and 1965, and 
slightly over 196 in 1960. Concentrate re- 
covered accounted for 2696 of total con- 
centrates produced in 1975, compared with 
2496 in 1970, 1896 in 1965, and 496 in 
1960. 

In 1970 and 1975, the material treated 
included magnetic iron concentrates that 
were upgraded by flotation; hence the 
drop in ratio of concentration from 3.0 
to 1 in 1960 to 1.7 to 1 in 1970. On the 
other hand, the rise in ratio of concentra- 
tion from 1.7 to 1 in 1970 to 1.9 to 1 in 
1975 probably was due to the installation 
of a new large flotation plant in 1974 for 
treating nonmagnetic iron ores. 

Although average reagent consumption 
per ton of ore treated was abnormally high 
in 1960, primarily because of two flotation 
plants that later ceased operations, aver- 
age reagent consumption per ton of ore 
treated showed only minor fluctuations be- 
tween 2.6 pounds in 1965, 2.2 pounds in 
1970, and 2.8 pounds in 1975. 

Nonmetallic Ores.—The number of flo- 
tation plants treating nonmetallic ores in- 
creased about 3696 from 55 in 1960 to 
75 in 1975. At the same time, the total 
daily capacity more than tripled, and the 
quantity of ore treated and concentrates 
produced each rose nearly threefold. 

Phosphate continued as the leader in 
nonmetallic ore flotation and, in 1975, 
accounted for 74% of the. nonmetallic ore 
treated by flotation and for 62% of the 
nonmetallic flotation concentrate produced. 
Significant quantities of potash, glass sand, 
and feldspar were also processed by 
flotation. 

The quantity of nonmetallic ore treated 
by flotation represented 24% of the total 
ore treated by flotation in 1975, compared 
with 20% in 1970, 19% in 1965, and 
18% in 1960. Nonmetallic mineral con- 
centrate produced was 48% of total con- 
centrate recovered in 1975, compared with 
44% in 1970, 45% in 1965, and 55% 
in 1960. 

Average reagent consumption per ton 
of ore treated totaled 4.7 pounds in 1975, 
compared with 8.7 pounds in 1970, 5.1 
pounds in 1965, and 7.3 pounds in 1960. 

Solid Mineral Fuels.—As a result of the 
rapid growth in flotation of bituminous 
coal, the number of flotation plants treat- 
ing solid mineral fuels rose from 31 in 
1960 to 78 in 1975. During the period the 
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number of anthracite flotation plants de- 
creased by 40% whereas the number of 
bituminous coal flotation plants nearly 
tripled. Corresponding increases of approx- 
imately threefold occurred in the total 
daily capacity, in the quantity of material 
treated, and in the production of clean 
coal. 

Solid mineral fuels accounted for 3% 
of the total material treated by flotation 
in 1975, the same as in 1970 and 1965 
but 1% higher than in 1960. Clean coal 
produced in 1975 represented 14% of the 
total material recovered by flotation, com- 
pared with 16% in 1970, 18% in 1965, 
and 13% in 1960. 

Decreased usage of modifiers, collectors, 
and flocculants at solid mineral fuels flota- 
tion plants caused the average consumption 
of flotation reagents per ton of material 
treated to fall to 0.7 pound in 1975, 
compared with 1.2 pounds in 1970, 0.9 
pound in 1965, and 2.6 pounds in 1960. 

Copper.—One of the outstanding fea- 
tures of domestic copper flotation oper- 
ations during 1960-75 was the impressive 
growth in both the productive capacity 
and the quantity of ore treated each year. 
Although the number of flotation plants 
(18) operating in 1975 was the same as 
in 1960, the total rated daily capacity 
more than doubled, rising from 158,000 
tons in 1960 to 323,000 tons in 1975. The 
quantity of copper ore concentrated also 
more than doubled, increasing from 44 
million tons in 1960 to 92 million tons in 
1975. 

The production of copper concentrate 
increased at a slower rate and rose only 
about 40% during 1960-75. The persistent 
drop in average grade of ore treated, 
from 0.9296 copper in 1960 to 0.7596 in 
1975, more than offset improvements in 
processing procedures and reagent effec- 
tiveness. 

The average consumption of flotation 
reagents per ton of copper ore treated 
rose from 2.5 pounds in 1960 to 8.2 pounds 
in 1970 and then dropped to 6.5 pounds 
in 1975, and the cost of the reagents per 
ton of ore increased from $0.06 in 1960 
to $0.16 in 1975. 

The location of copper flotation plants 
in 1975 was similar to that of preceding 
years with eight in Arizona, four in New 
Mexico, three in Nevada, two in Montana, 
and one in Michigan. 

Copper-Molybdenum. — Although the 


number of flotation plants concentrating 
copper-molybdenum ore rose 50%—from 
10 in 1960 to 15 in 1975—the rated daily 
capacity of the plants increased almost 
100%, from 263,000 tons in 1960 to 
514,000 tons in 1975. The 145 million tons 
of copper-molybdenum ore concentrated 
in 1975 was about 7% less than that 
treated in 1970 but exceeded that treated 
in 1960 by 53%. 

Despite a relatively steady average cop- 
per recovery of 8496 during 1960-75, the 
drop in average copper content of the ore 
from 0.69% in 1960 to 0.53% in 1975 
limited the growth in output of copper 
concentrate to about 20% during the in- 
terval. Conversely, output of molybdenum 
concentrate increased about 80% from 
nearly 17,000 tons in 1960 to more than 
30,000 tons in 1975. 

The average consumption of flotation 
reagents per ton of ore treated declined 
from 4.5 pounds in 1960 to 3.5 pounds in 
1975. At the same time the average cost 
of reagents per ton of ore treated rose 
from $0.06 to $0.11. 

As in other years, the flotation plants 
that treated copper-molybdenum ores in 
1975 were located in only 4 States, with 
11 in Arizona, 2 in Utah, 1 in Nevada, 
and 1 in New Mexico. 

Copper-Lead-Zinc. — 'The predominant 
feature of copper-lead-zinc ore flotation 
during 1960-75 was the enormous growth 
in lead concentrate production. Despite 
a decrease in number of flotation plants 
from 19 in 1960 to 13 in 1975 and only 
a minor increase in total plant capacity 
from 26,000 tons per day in 1960 to 29,000 
tons per day in 1975, output of lead con- 
centrate jumped from 103,000 tons in 
1960 to 409,000 tons in 1975. 

An increase in average grade of ore 
treated from 2.07% lead in 1960 to 4.91% 
lead in 1975 and a 3046 increase in 
annual quantity of ore treated, were the 
principal factors contributing to the 
growth in lead concentrate production. 

Concurrently, the average grade of cop- 
per in the ore treated declined from 0.9896 
to 0.29% and that of zinc dropped slightly 
from 1.08% in 1960 to 0.99% in 1975. 
As a result, output of copper concentrate 
in 1975 was about 2596 that of 1960, 
whereas production of zinc concentrate in 
1975 was about three times that of 1960. 

With minor fluctuations, consumption 
of flotation reagents rose from 1.7 pounds 
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per ton of ore in 1960 to 2.1 pounds per 
ton in 1975. Flotation reagents costs, how- 
ever, increased steadily, from $0.10 per 
ton in 1960 to $0.25 per ton in 1975. 

The location of flotation plants in 1975 
was little changed from previous years with 
five in Missouri, three in Colorado, three 
in Idaho, one in Maine, and one in New 
Mexico. 

Copper-Zinc-Iron Sulfide. — Virtually 
every component of copper-zinc-iron sulfide 
ore flotation declined from 1960 to 1975. 
The number of flotation plants decreased 
from eight in 1960 to three in 1975, with 
a drop in total daily capacity from 10,000 
tons to 8,500 tons. Ore treated increased 
from 2.4 million tons in 1960 to 3.3 million 
tons in 1965 and then fell to 2.0 million 
tons in 1975. 

With relatively minor fluctuations, the 
production of concentrates also dropped 
during 1960-75. Output of copper con- 
centrate decreased from 91,000 tons in 
1960 to 84,000 tons in 1975, zinc concen- 
trate output went from 46,000 tons to 
28,000 tons, and iron sulfide concentrate 
production fell from 863,000 tons in 1960 
to 698,000 tons in 1975. 

From 1960 to 1975, the average grade 
of ore treated declined from 1.03% to 
0.91% for copper, declined from 41.20% 
to 31.90% for iron sulfide, and except for 
small variations in 1965 and 1970 was 
unchanged for zinc at 1.42%. 

Gains were registered both in quantity 
and value of reagents per ton of ore. Re- 
agent consumption rose from 8.5 pounds 
per ton of ore in 1960 to 14.7 pounds per 
ton of ore in 1975. At the same time the 
value of reagents per ton of ore rose from 
$0.18 to $0.60. 

In 1975, one each of the copper-zinc- 
iron sulfide flotation plants was located in 
Arizona, Pennsylvania, and Tennessee. 

Gold-Silver.—The magnitude of gold- 
silver ore flotation remained relatively 
small with a general downward trend from 
1960 to 1975. The number of plants de- 
creased from four in 1960 to three in 
1975, and total daily capacity fell 48% 
from 1,600 tons per day to 890 tons per 
day. Similarly, the quantity of ore treated 
also decreased 50%, from 132,000 tons in 
1960 to 66,000 tons in 1975. 

The general decline in average grade of 
ore from 0.99 ounce of gold and 4.33 
ounces of silver per ton in 1960 to 0.40 
ounce of gold and 2.40 ounces of silver 
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per ton in 1975 resulted in a decrease in 
concentrate production from 3,360 tons 
in 1960 to 476 tons in 1975. 

Average consumption of flotation re- 
agents varied slightly from 0.40 pound per 
ton of ore in 1960 to 0.46 pound per ton 
of ore in 1975, but average cost of reagents 
per ton of ore increased from $0.14 in 
1960 to $0.35 in 1975. 

In 1975, there was one gold-silver flota- 
tion plant each in California, Colorado, 
and Washington. 

Lead-Zinc.—The flotation of lead-zinc 
ores registered remarkable gains from 1960 
to 1975. Despite a drop in number of 
plants: from 28 to 21 and a decrease in 
total daily capacity from 39,000 to 31,000 
tons, the quantity of lead-zinc ore treated 
by flotation rose from 6.0 million tons in 
1960 to 7.5 million tons in 1975. 

The average lead content of the ore 
trended upward from 2.3796 in 1960 to 
4.7896 in 1975, whereas that of zinc de- 
clined from 4.81% to 4.0696. Conse- 
quently, lead concentrate production in- 
creased steadily from 200,000 tons in 1960 
to 476,000 tons in 1975, and zinc concen- 
trate output rose at a slower rate from 
460,000 tons in 1960 to 477,000 tons in 
1975. 

Average consumption of flotation re- 
agents remained fairly stable—2.6 pounds 
per ton of ore in 1960 compared with 2.7 
pounds per ton in 1975. However, the 
average cost of reagents per ton of ore 
increased from $0.21 in 1960 to $0.50 in 
1975. 

The location of the lead-zinc flotation 
plants in 1975 was similar to that of pre- 
vious years with six in Colorado, five in 
Idaho, two in Missouri, two in Utah, and 
one each in Arizona, California, New Mex- 
ico, New York, Virginia, and Washington. 

Zinc.—Although the number of zinc 
flotation plants fluctuated between 7 in 
1960 and 10 in 1975, the productive ca- 
pacity of the plants increased steadily from 
14,000 tons per day in 1960 to nearly 
20,000 tons per day in 1975. 

The quantity of zinc ore concentrated 
by flotation trended upward from 2.6 
million tons in 1960 to nearly 3.8 
million tons in 1970 but dropped to 3.1 
million tons in 1975. Even though the 
average recovery of zinc in concentrate 
remained relatively constant at about 93%, 
the decrease in average grade of ore from 


5.91% zinc in 1960 to 4.38% zinc in 1975 
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caused the output of zinc concentrate to 
drop from 233,000 tons in 1960 to about 
212,000 tons in 1975. 

Despite a continual decrease in average 
consumption of flotation reagents per ton 
of ore treated, from 1.1 pounds in 1960 
to 0.8 pound in 1975, the average cost of 
reagents per ton of ore increased from 
$0.13 to $0.18 during the 1960-75 period. 

In 1975, the location of the zinc flota- 
tion plants was similar to that of the 
preceding years with six in Tennessee, two 
in Wisconsin, and one each in New York 
and Pennsylvania. 

Fluorspar.—All phases of fluorspar ore 
flotation trended downward between 1960 
and 1975. The number of flotation plants 
in 1960 decreased 50% to three in 1975, 
the total daily capacity of the plants was 
reduced by one-third to 1,400 tons, and 
the quantity of ore treated decreased more 
than 4096 to 275,000 tons in 1975. 

At the same time, the production of 
fluorspar concentrate and byproduct lead 
and zinc concentrates each fell about 50% 
from 1960 to 75,000 tons of fluorspar, 
1,500 tons of lead, and 9,000 tons of zinc 
in 1975. Average grade of ore declined 
from 4196 fluorspar in 1960 to 3896 in 
1975. 

During the 1960-75 period, the average 
consumption of flotation reagents per ton 
of ore nearly tripled, from 7.0 pounds in 
1960 to 19.4 pounds in 1975, as did the 
average cost per ton, which rose from 
$0.75 to $2.07. 

Ilinois with two flotation plants and 
Kentucky with one plant were the sole 
fluorspar producers in 1975. 

Feldspar, Mica, Quartz, and Spodu- 
mene.—Significant gains were recorded in 
the flotation of this group of minerals in 
1960-75. The number of flotation plants 
increased 30% to 13 in 1975, the total 
daily capacity of the plants nearly doubled 
to 10,400 tons in 1975, and the quantity 
of ore treated more than doubled, from 
1.0 million tons in 1960 to 2.6 million 
tons in 1975. 

Notable corresponding gains were also 
'gistered in production of concentrates. 
“rom 1960 to 1975, feldspar concentrate 
'utput rose from 276,000 tons to 531,000 
ons, mica concentrate output went from 
4,000 to 93,000 tons, quartz concentrate 
woduction increased from about 70,000 
ons to 295,000 tons, and output of other 
oncentrates, mainly spodumene, rose 


from 17,000 tons to 218,000 tons. 

Flotation reagent consumption per ton 
of ore declined from 9.2 pounds in 1960 
to 3.3 pounds in 1975, and contrary to 
other flotation operations, reagent costs 
per ton of ore also declined from $0.67 in 
1960 to $0.58 in 1975. 

North Carolina with nine flotation 
plants continued as the leading State, fol- 
lowed by Alabama, Connecticut, Georgia, 
and Ohio with one plant each. 

Glass Sand.—The large growth reported 
in glass sand flotation between 1960 and 
1975 was probably due in part to more 
complete coverage of the industry by the 
Bureau of Mines flotation survey. However, 
it is noteworthy that the number of plants 
increased from 5 in 1960 to 22 in 1975. 
Equally striking was the growth in total 
daily plant capacity from 3,000 tons in 
1960 to 40,000 tons in 1975, the rise in 
quantity of material treated from 800,000 
tons in 1960 to about 7.4 million tons in 
1975, and the increase in production of 
clean sand from 735,000 tons in 1960 to 
almost 6.1 million tons in 1975. 

Flotation reagent consumption averaged 
2.2 pounds per ton of material treated in 
1975—down slightly from 2.4 pounds per 
ton in 1960. Average reagent costs of 
$0.21 per ton of material treated in 1960 
remained relatively constant until 1975, 
when they rose to $0.34 per ton. 

In 1975, the glass sand flotation plants 
were located in several States as follows: 
California four, Florida two, Georgia one, 
Idaho one, Louisiana one, Michigan two, 
New Jersey three, North Carolina one, 
Oklahoma one, Pennsylvania two, South 
Carolina one, Tennessee two, and West 
Virginia one. 

Iron Ore.—Of all the flotation opera- 
tions, the greatest advancement and 
growth occurred in the flotation of iron ore 
during 1960-75. A leading contributor to 
that advancement and growth was the 
Bureau of Mines, which, in cooperation 
with industry, pioneered and developed a 
flotation procedure for efficiently concen- 
trating nonmagnetic iron ores. À plant 
using the Bureau process was placed in 
operation in 1974. 

Although the number of flotation plants 
treating iron ore increased only from four 
in 1960 to five in 1975, Bureau develop- 
ments and other improvements in iron ore 
flotation caused total daily capacity of the 
plants to increase from 6,000 tons in 1960 
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to 83,000 tons in 1975. 

The quantity of ore treated and the 
quantity of concentrate produced each 
year showed similar and rapid growth. For 
example, ore treated rose from 1.5 million 
tons in 1960 to 28.6 million tons in 1975. 
Concurrently, concentrate output jumped 
from about 600,000 tons in 1960 to nearly 
15 million tons in 1975. In 1970 and 1975, 
the ore treated included magnetic concen- 
trate that was upgraded by flotation. 

The average consumption of flotation 
reagents per ton of ore treated fell from 
5.3 pounds in 1960 to 2.6 pounds in 1975, 
whereas the corresponding costs of reagents 
rose from $0.28 in 1960 to $0.38 in 1975. 

In 1975, four iron ore flotation plants 
were in Michigan; the other plant was 
in Missouri. 

Limestone-Magnesite. — The seemingly 
erratic behavior of the domestic limestone- 
magnesite flotation operations between 
1960 and 1975 may have resulted from 
inadequate coverage in conducting surveys 
of the operations. The number of flotation 
plants ranged from three in 1960 to five 
in 1975. During the interval, total daily 
plant capacity rose from 1,000 tons in 
1960 to 4,600 tons in 1970 and then 
dropped to 2,000 tons in 1975. Material 
treated in the flotation plants increased 
from 218,000 in 1960 to 1.1 million tons 
in 1970 and subsequently decreased to 
402,000 tons in 1975. 

Concentrate production followed a sim- 
ilar pattern, rising from 105,000 tons in 
1960 to 864,000 tons in 1970 and falling 
to 341,000 tons in 1975. Average flotation 
reagent consumption per ton of material 
treated showed a relatively general increase 
from 2.8 pounds in 1960 to 5.1 pounds in 
1975. Average cost of flotation reagents 
per ton of material treated rose with minor 
fluctuations from $0.35 in 1960 to $0.74 
in 1975. 

Two of the five limestone-magnesite 
flotation plants operating in 1975 were in 
Vermont, and Maryland, Nevada, and 
Texas had one each. 

Phosphate.—The flotation of phosphate 
ores registered remarkable growth during 
1960-75. Although the number of flotation 
plants for treating phosphate ores in- 
creased from 15 in 1960 to 19 in 1975, 
the total daily plant capacity increased 
fourfold, rising from 89,000 tons in 1960 
to 356,000 tons in 1975, and quantity of 
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material treated increased nearly fourfold 
from 21 million tons in 1960 to 75 million 
tons in 1975. 

Because of a decline in average grade 
of material treated from 13.8% P- Os in 
1960 to 11.6% P;Os in 1975, the growth 
in flotation concentrate production lagged 
behind that of the material treated and 
rose nearly threefold—from 7.0 million 
tons in 1960 to 18.4 million tons in 1975. 

Flotation reagent consumption varied 
widely and ranged from 11.1 pounds per 
ton of material treated in 1960 to 5.6 
pounds per ton of material treated in 
1975. Flotation reagent cost per ton of 
material treated also fluctuated, but to a 
lesser degree, and rose from $0.20 in 1960 
to $0.33 in 1975. 

In 1975, most of the phosphate flotation 
plants (17) were in Florida with one each 
in North Carolina and Utah. 

Potash.—Flotation of potash ores.showed 
minor but important growth between 1960 
and 1975. In 1960, there were seven flota- 
tion plants with a total daily capacity of 
40,000 tons, compared with eight plants 
with a total daily capacity of 49,000 tons 
in 1975. Fluctuations in the annual quan- 
tity of material treated were varied, how- 
ever; the 13.9 million tons treated in 1975 
exceeded that of 1960 by almost 2 million 
tons. 

The declining average grade of ore from 
18.5% KsO in 1960 to 16.4% in 1975 
retarded the growth in output of potash 
concentrate, which rose from 3.1 million 
tons in 1960 to only 3.4 million tons in 
1975. 

Flotation reagent consumption per ton 
cf material treated dropped slightly from 
1.1 pounds in 1960 to 0.9 pounds in 1975. 
Conversely, the cost of reagents per ton 
of material treated rose slightly from $0.17 
in 1960 to $0.20 in 1975. 

In 1975, as in previous years, the flota- 
tion plants were located in only two 
States—six in New Mexico and two in 
Utah. 

Anthracite and Bituminous Coal.—Only 


three anthracite flotation plants operated 


in 1975. Therefore, data on the operations 
have been combined with similar data on 
bituminous coal flotation to avoid disclos- 
ing confidential information of the anthra- 
cite processors. From 1960 to 1975, the 
number of anthracite flotation plants—all 
in Pennsylvania—dropped from five tc 
three, and the total daily capacity of the 
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plants, the annual quantity of material 
treated, and the annual production of 
clean anthracite produced each fell about 
80%. 

Conversely, during 1960-75, the number 
of bituminous coal flotation plants nearly 
tripled from 26 in 1960 to 75 in 1975. At 
the same time, the quantity of coal treated 
and the quantity of clean coal produced 
each rose almost fourfold. 

Flotation reagent consumption per ton 
of bituminous coal treated fell with slight 
annual variations from 2.7 pounds in 1960 
to 0.7 pound in 1975. However, average 
costs of reagents per ton of coal doubled, 
rising from $0.09 in 1960 to $0.18 in 1975. 

West Virginia continued as the leader 
in bituminous coal flotation plants in 1975 
with 33 plants, followed by Virginia 13, 
Pennsylvania 9, Alabama 5, Illinois and 
Kentucky, 4 each, Colorado 3, Utah 2, and 
Indiana and New Mexico 1 each. 

Miscellaneous. Data from some flota- 


State Number 

Alabama -........... mius d 
Arizona ciu dea 21 
Arkansas eegen ven 1 
Glen A A 8 
Colorado 14 
Connecticut 1 

I. eel ZZ SS 19 
Georgia DEE b 
¿AA — (—— 9 
Hine??????s?s 6 
Indiana „no... 1 
Kentucky `. ess U U J. JU. J. reen 5 
Louisiana 1 
c A ss 1 
rr, .. aii nir mr drcE 1 
Michigan nennen 7 
Missouri -on nn"... 8 
Montana 8 
Nesse. J. iater 6 


tion operations are not shown separately 
to avoid disclosing company confidential 
information. Also, because of dissimilarity 
of data for various plants, it would be in- 
appropriate to combine the data. However, 
the data have been included in the totals 
to present complete information on flota- 
tion in the minerals industry. 

Flotation plants for which data have 
been handled in this manner included the 
following: 


Commodity Number and State 
Barite 2222222222 “< 1 in Arkansas. 
P 25 2 in Georgia. 
Bastnaesite 2 1 in California. 
Ilmen ite 22 1 in New York. 
Kyanite .....-.-.-.---- 1 in Georgia, 
;] 2 in Virginia. 
Mercury ....----------- 1 in Nev 
Molybdenum 1 in Colorado. 
JG 1 in New Mexico. 
/o; ͤK oca 1 in Alabama. 
99 ...... 1 in Vermont. 
Tungsten 1 in California. 
J EE 1 in North Carolina. 
Vermiculite 1 in Montana. 
State Number 
New Jersey 222 8 
New Mexico 15 
New York ⁵ðZ 8 
North Carolina teen 12 
81 SE E 1 
Oklahoma 1 
Pennsylvania 2222 16 
South Carolina -no.2 1 
Tennesse Cl cc cc ee 9 
C7717 duas Ma 1 
CAR: fe i ds a 9 
Vermont . Ne oce 8 
Virginia zul22lzca2eeeciceosmaaedses 16 
Washington --.- ->>= =-= -»> 2 
West Virginia ~~... en 84 
Wisconsin nnnnnnnennneannnnn 2 
l cias DEE 252 


MINERALS YEARBOOK, 1975 


104 


TROL, uf pəpnÑpur :eyep [erpuepguoo £ueduroo [wnptATDuI Suysops~p proas OF PEN, A ` 29914 ION VN 


LIU  228'691:98 LOST 991˙9 16.907 TIP” 28 L69“L OLC'I 0'Z88'LZ9 got 9°F9 9 618˙293˙09 000'828'23H 008“TT9T 398 V 1820.L 
VN VN VN VN VN VN VN VN VN VN  009'821'8 000'610'8€1 008679 e —— [809 SNOUFUMI 

pue aypequy 
Sen em "dila ES. ee M M A MA M M 1 — swponunsA 
A A A A A M A M A M M M M 2 ——— uəqssuni, 
VN VN A Á VN VN A À M ^ A A M Z EE E 
VN VN VN VN VN VN 062 1°600°F 9°9T 8'626 €99'0988'6 0001981  000°6F 8 Geo — uqsejod 
VN VN VN VN VN VN OST 9'PPG'992 ep 9899  01$'966'LI 00£'90'9, 002/00 er —— . 99Eudsoqd 
M A M M as M M A MA A D D a 
„ A A es. E A A A A À M M — AIMI 
VN VN VN VN VN VN 059 (NIE OS Ss 006˙078 008807 036'T q Pen Sou S 8UI-9UO]S9UITI'T 
VN VN VN VN VN VN VN VN VN ^ A A M € 0 INUBÁN 
ees: 002'881'8 LET'S 580˙292˙29 988° 20997931 001 T s'ICV'hP 0°03 Lag 689'L86'PT 000°19°%2 X 000'68 %% 8910 UOTI 
M M M M M M M M A M M M M 1 eien 
VN VN VN VN VN VN VN VN VN VN 009909  006'8T&£'L 000‘0F ^^ AAA AARÓN Pues SS) 
880°  OFO'Pc SLL:  901“3T3 sa 8 00, Foot €'89 8˙81 781'98 009028 02 ˙T 8 ——— — — 41€e-dsionjdg 
6I T26'908 i E 626" 9Zp'986 I  00P'2 TY'890'9 0°93 159 06198171 0027998 00P'0T 81 ----  Z7yYEND-291U-IBASPP A 
M M A. M A. A M M A M A M M I TTS SS SST TSS TTT INSIBUISU 
M M M M — -7 M A. A ^ M M M 8 M77 OLIVA 
ZU — 98 F068 VIZ 280˙659 LLZ?  L9%3'8T8 029 (ACL CH 981 1˙89 $L8°Z1Z 008‘68T‘S 009*6T DE eee 0 Surz 
60T” 060 °%18 LC8'  £T6'11Z'9 972 908'TI8'T 058 8'v62'9 8S'Ic 8'89I 269226 000‘0TS‘L 006˙08 IQ iD ee dufz -p I 
Sep: 118018 956˙8 180092 Fi M OFL 8 92% SI OLY 006'99 0v8 g 77-7 JSANIS-PIOD 
660  002“v6T GES  T86'655't THE”  vOI'699 019 L°102°T 8˙08 0˙07 8 608 004'996*'T 0098 e — uorfrouz-i dd 
908˙ 581˙•655 TOP 686˙999 š Sec 880'°IP' T 329 8'98y'Y 9°91 9°60T c89'089 008'899'9 00863 21 F Surtz-peə[-194doO 
960° 20806781 TEZ'T L2L61'Z69'L8T er  699'809'TIP 992 POSS III 9'LI L'699'Z 68.'0P9'G 008.0859751 000°FTS qT —— umuepq4[our-1eddoy) 
voro Z81619 ° PIST 3T1L%929'911 608°0 62 219 TT 098 TOLZSL Sat S8'06V'I 9p9°91% 00006136 0008828 8T A M MES Jed doo 

(Asp 
uo} oL uo} ToL uo} r830,L uo} (uorrumn uo (uong) Jed suo} 42 MAL 
194 19d Jod 194 [oL 10 [VIOL (suo (suo) 31018) -UnN 
poys) Mods) £yovdey 
— — ;p  peonpoid paa 
(spunod) (spunod) (spunod) (suo["e3) (noq 3 910 

uopdumsuoo iur] uondurnsuoo jpeg  uorjdumsuoo poy ` been 187% AA 833 peon syueld 


G/6] ut uonejog 01 J—- TE PL 


MINING AND QUARRYING TRENDS IN THE METAL AND NONMETAL INDUSTRIES 105 


doo : (uo d punod Z[0:0) spunod gp8'1pg 'unuepqA[our-1sddoo :(uo3j and punod 6100) spunod 06692 “1wddo)y 


(uo ied punod 1Z0'0) spunod Segel '[8303 pue 
(uo ad punod 680˙0) spunod g99‘g), “pues sse[S8 : (uo sod punod [90:0) spunod 398862 'ourz-pee[ "(uo Jad punod 6800) spunod 968'96 'ourz-pse[-1ed 


:SMO[JOJ S8 Sjuo23891 19qQ3O SIPN[DUT y 


O,, ur pepnpour "emp [erjuepguoo £uwduioo [enprarpur Zuisoposrp PIOAB oi PPNM A 


981 Fr SLZ‘066'S9L'T r 690” Z69'£LP'0T 580“ GL6'LI9'92 OLG” ZIT*LZL‘OOP eng $.0'e98'89 LGF SLS'9GL'IT ESTE O998'818'6801 — — — mol, 
6L9'  9389'288%8 SZI TLG'ZOS'T Log: I61'199'8  690'I vOZ'SIO9'P | 77 ES mw SES 5883“ 699263 .— 7 77 [809 snourun31q 

! pue ejrouqjuy 
A M A M A M M ^ A AM A M M M .. 88 IJNITULILS A 
A A A A A A A A A A A A A A EE uojssun,, 
AA A. A M A A A A A A A A A TTT LAN 
$68  693'pL8"3T POT? 899'8EV'T 882° 69T'260'8 297  686'96V'8 2918“ 87 L•T&0“ SS Sen 280“ 96 ˙ PZ ITL suo 
6999 698888 ˙TI7 990° 060˙99 ASS LS’) ZIZ'9P8 PEE ^ “7 IÓ 8YZ'T LG 08H Z6 s 777777777777-7----7--- quid 
A A A A A A A A A A A A A Ae re ee umuəpqXIop[ 
M M AA A M M A M A A A M M r Re AININ 
LI 203'690%% 510“ 890˙8 Tre’ 988˙96 0331 5197067 310˙9 818918 e => LLO% 898˙8 99 93182U S 8UI-2UO]S23UII'[ 
A A A M M M A M A M AA A M JJ IMUBÁM 
1292 319"“E81T"8L 001 001'286'T I80° 8L0“6TZ VOL” vEz'661“03 0OSL'TI 008911 — — 629˙2 O0P VPO 98 | —7777777—-7----7--7---- S310 uoJ[ 
M M A M A M A M A A A A M „ AAA aspa rp re əlyruəuur 
981.2 7 V68°90 Ir TIO" 087.2 091° 908'698 098" 9Z8'6HZ'9 000-1 000'%E CC pt gttgggg ` on pues geet 
TOP"6T 198.9289 SLë 083.801 862. 9£6'I8 VIS I PLE“TPE 888'2 L6L'IV9 881. 0OL8'VIZ 998˙51 099˙876˙ĩ8 JJ nds. oni 
2872 L9L'9TH“8 889" 809'46, oer ZI9° 98 9671 929'928'8 ont regeert — — 960˙1 LTBZILE o zjienb-eorur-1edsp[o, T 
M M A A AA A A M A A A M M AN. 707700 Pusa ss mama IAISIBUISBE 
M M AA A M A M A A A A A A Mo i EE aeg 
SES 23,9597 100° $866 L90° v66'603 880” 9£8'923 910. €0F° Z857 IZ DIT 926  86L'I$9 ee JUIZ 
OvL'Ci: 216.9408 910. 910,9 65I . SAL£'00l'ID IST 198'Z98'T 867. 126˙889˙8 818“ 289˙·871˙9 219˙1 288˙880˙8 —— əSutz-puə'T 
Lët: 560˙08 THO” 923 280˙ 0661 197” 199˙91 100° € 860° 036'9 c J9A[IS-D[O5) 
969°FT 382,706, 86 ¥00° 099'9 880° 989°CLT 268° ZIZ'0LL 661° 028'T68 199° L68'ePI'I ZSP'ST S00'LIP'9g | oe uor-ourz-1oddor) 
OOTSr TI21'686 8T r 600” 890.2 eer 159.96? SIT’ €9p°09; 036" L8Z°066°S PLI” Lëgpae  TI6 679.8989 9utz-peoj[-1ed doo 
82981 958.6808127 800 810,091. 990° 118'69'6 090° IVI'LLL'S 981 ¿LIT°00%2 “7 rii LZ 916˙9L Ia ee umuspqá4j¡ou1-19d dor) 
195˙9 1 8617897962 1 280˙0 090'89P' p 23P0"0 ZTL° 891 T 290˙0 859˙072˙ 9  2Z0'0 Goztog 608'0 891° [99 T 6809 .199'291'649 ————---7-7--- addo 

uo uo uo, uo) `: uo} uo, uo, 
TEOL SLIIESIGAAOLd SJ9t[30J.T $J0399[[0) Sjuusso1do(q SIOJBANIY SISYIPON 
(spunog) 


9461 ur uonriog oi ut sued pue ad Aq Husen jo uondumsuo)—* 22 93[qe I 


106 


MINERALS YEARBOOK, 1975 


Table 23.—Consumption and value of reagents in froth flotation in 1970 


Function and name 


Modifier: 
Ammonia .......---- 


Soda ash 

Sodium silicate 

Sulfuric acid ........ 
ther 


Activator: 
Copper sulf ate 
Sodium sulfide 
Ohe . ....... 


Depressant: 
Aero Depressant 633 . 
Calcium cyanide .... 
Hydrofluoric acid ... 
Phosphorus penta- 


Sodium bichromate . 
Sodium cyanide 
Sodium ferrocyanide . 
Sodium fluoride ..... 
Sodium hydrosulfide . 
Sodium sulfite 
Starch .............- 
Sulfur dioxide ...... 
Zinc hydrosulfite 
Zinc sulfate 
Other 


Collector: 
Aerofloat 31 
Aerofloat 208 
Aerofloat 211 
Aerofloat 238 
Aerofloat 242 
Aerofloat 3302 ...... 
Aero Promoter 404 .. 
Aero Promoter 801, 

899, 3477, 8501 ... 
Aero Promoter 825 
Amines . 


Fuel oil ..........-- 


Total 


29,218,398 
41,511,893 
999,955,837 
599,915 
8,001,772 
4,439,799 
5,270,904 
28,590,021 
275,878,709 
1,596,941 


1,394,564,189 


$12,942,999 


7,772,946 
36,974 
861,998 


8,971,918 
$1,698,402 


53,910 
128,170 
1,773,500 


66,001 
664,486 
168,567 

8,205,212 
2,242,957 
1,744,218 
2,435,046 
1,164,095 
6,071,186 
1,961,505 

50,295 
3,585,802 
5,401,128 


80,710,578 
$2,991,554 


569,951 
15.151 
215.924 
677.439 
144.805 
431,668 
183,730 


6,010,239 
12,124 
11,878,079 
2,667,922 
91,439,446 
334,634,533 
12,726,857 


Consumption, pounds 


ton 


Function and name 


Collector—Continued: 
Minerec 
Petroleum sulfonate . 
Potassium amyl 

xanthate .....----- 
Potassium ethyl 

xanthate 
Sodium Aerofloat ... 


Sodium isopropyl 
xanthate .....----- 
Sodium secondary- 
butyl xanthate .... 
Tall oil a.n... 
Xanthates 
(unspecified) ....-. 
Other 222 


Frother: 
Aerofroths 
(unspecified) 
Aerofroth 65 .......- 
Barrett oil 
Cresylic acid 
Dowfroth 250 
- Dowfroth 1012 
Methyl isobutyl 
carbinol 


Flocculant: 
Aerofloc 202 
Aerofloc 550 


Pounds 
Value 


Total 


1,610,827 
11,000 


2,141,160 


24,622 
1,825,482 


1,223,882 
3,438,814 


96,182 
123,848,799 


1,108,400 
3,189,421 


600,892,057 
$22,626,490 


1,873,847 
1,258,219 
647.516 
3,199,984 
3,398,017 
73,009 


12,831,655 
3,759,602 
172,619 


26,204,468 
$5,474,805 


2,456,072 
858,690 
29,431 
273,760 
402,581 


5,798,688 
$5,100,578 


136,100 
$26,007 


2,066,777,943 


$50,860,830 


Consumption, pounds 


Per 
ton 


0.089 
800 
810 


091 
027 


027 
. 058 


052 
8.865 


070 
108 


1.521 
80.057 


032 
80.028 


014 
$0.008 


5.114 
$0.126 
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Table 24.—Consumption and value of reagents in froth flotation in 1975 


Function and name 


Ammon ia 
Caustic soda .......- 
Hydrochloric acid ... 
Lignin sulfonate .... 
Dime: eet 
Nal co 


Sulfur donde 

Sulfuric acid ....... 

Other (Barochem, 
Calgon, Tergitol, 
miscellaneous) 


Activator: 

Copper ammonium 
chloride, copper 
chloride 

Copper ammonium 
sulfate, copper 
sulfat 

Sodium hydrosulfide, 


sodium sulfide .... _ 


Depressant: 
A Drepressant 610, 


Gua 
Hydrofluoric acid 
Phosphorus penta- 

sulfide _.. .. 
Quebracho 
Sodium cyanide ..... 
Sodium dichromate . 
Sodium ferrocyanide . 
hydrosulfide . 
silicate 


Zinc hydrosulfite 

Zinc sulfate .......- 

Other (ammonium 
sulfide, lignin 
sulfonate, sodium 
siliofluoride, 
miscellaneous) 


Collector: 
Aerofloat 25, 31 
Aerofloat 208 
Aerofloat 211 
Aerofloat 288 
Aerofloat 242 


Aero Promoter - 899 pud 
Aero Promoter 8302 . 
Amines 


Fatty acids 
Fuel oil 
Kerosine 


Total 


343,307 
30,183,682 
20,135,888 

486,765 

393,401 


21,488, 089 
3,512,878 


132,465,271 


6,974,159 


1,259,818,856 
$25,320,137 


630,377 


9,316,627 
1,779,871 


11,726,375 
$2,551,045 


71,859 
195,927 
332,704 

1,201,594 


883,832 


2, 183, 795 
14,183,487 
2,807,982 
765,897 
16,657,178 
»586 
1,115,012 


8,784,152 


58,853,073 
$7,269,290 
124,407 
7,584 
231,296 
796,108 
58,415 
407,262 


143,409 
4,579,030 


180,919,928 
205,148,644 


6,945,824 


Consumption, pounds 


8.253 


Funetion and name 


Total 
Collector—Continued 
Minerec .........-.- 1,114,611 
Petroleum sulfonate - 764,079 
Potassium amyl 
xanthate 2 1,736,598 
Sodium Aerofloat ... 1,140,965 
Sodium butyl 
xanthate, sodium 
isobutyl xanthate . 2,015,442 
Sodium ethyl 
xanthatee 1,640,463 
Sodium isopropyl 
xanthate ......-.-- 1,676,650 
Tall oil! 24,097,510 
Xanthates 
. ue 1,067,886 
Ao A 4,836,388 
Pu 
Pounds ....... 400,727,122 
Value $40,240,045 
Frother: 
Aerofroths 
(unspecified) ) 404,591 
Aerofroth 66 362,809 
Aerofroth 71 ......- 758,163 
Aerofroth 73, 77 46,368 
Barrett oil __ 2,370,699 
Cresylic acid 1,283,283 
Dowfroth 250 2,486,653 
Dovfroth 1012, 
1263, 4082 .....--- 202,176 
Methyl isobutyl 
carbinol ~~~. 11,884,790 
alco 2222 511,549 
Pine oil 1,587,062 
ICON 28 ......-.--- 270,830 
UCON 48, 55, 122 .. 727,870 
UCON 133, 190 718,415 
Other a zs 3,008, 219 
Total: 
Pounds 26,617,972 
Value ......... $7,705,165 
Flocculant: 
Aerofloc 
(unspecified) ) 208,892 
Aerofloc 30, 1202 .... 17,288 
Aerofloc 550 18,471 
Alum 2 802,459 
Calgon ~~. .. _- 169,391 
Dowell  ..........-.. 492,239 
Nalcoo 222222 1,183,808 
Polyhall `. . - 1,064,684 
Separa .....---.---- 1,971,671 
Superfloc 16 .......- 182,208 
Superfloc 20 .......- 12,890 
Superfloc 1272 19, ,398 
Superfloc 206 .....-. 25,774 
Superfloc 330, 
unspecified .......- 38,654 
Other (lime and 
miscellaneous) 4,316,815 
Total: . 
Pounds 10,473,592 
Value .....-..- $4,292,252 
Other: 
Aerodri 100 .......- 589,051 
Carbon ....... 149,489 
Miscellaneous 84,792 
Total: 
Pounds 118,282 
Value $303,692 
Total reagents 
Pounds ------- 1,768,990,272 
Value 


Consumption, pounds 


Per 
ton 


0.018 
884 
022 
028 
091 
046 


021 
1.711 


057 
157 


970 
80.097 


084 


069 
50.028 


018 
025 
071 


021 
$0.008 


4.186 


$87,681,626 80.208 
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Table 25.—Froth flotation of sulfide ores 


Operating data 1960 1965 1970 1975 
Plants: 
LH 95 108 105 86 
Capacity ...... short tons per day .. 546,000 622,000 862,000 990,000 
Ore treated ..... . short tons 155, 125, 000 200, 754, 000 281,660,000 278,857,000 
Concentrates produced do 5,855,000 7,213,000 8,868,000 7,895,000 
Ratio of concentration NN ENN 26.5:1 27.8:1 31.8: 37.6:1 
CONSUMPTION OF REAGENTS 
Total (pounds) Pounds per ton 
Type — . 8 — E — EE 
1960 1965 1970 1975 1960 1965 1970 1975 
Modifier .... 489,706,448 765,676,584 1,198,742, 990 1. 107,425,094 3.710 4.114 4.408 4.051 
Activator 7,858,889 8,983,098 8,487,774 11,833,305 .353 .281 .371 .492 
Depressant .. 6,338,230 10,863,482 17,061,189 33,812,672 .089 .101 .104 .192 
Collector 25,346,078 23,982,758 82,132,931 27,972,548 163 120 114 100 
Frother 12,411,044 16,501,516 20,612,413 18,813,686 .080 077 078 .069 
Flocculant 1,129,430 551,862 2,623,618 4,708,521 .026 007 018 045 
Other — 112,349,217 136,100 694,614 -. 4.867 .014 019 


Total 542,790,119 987,907,962 1. 279,797,015 1.204, 260,440 3.499 4.684 4.566 4.326 


Table 26.—Froth flotation of metallic carbonate and oxide ores 


Operating data 1960 1965 1970 1975 

Plants: 
Number --.-..-..... ana aa 13 14 18 18 
Capacity ......--- short tons per day .. 14,000 48,000 65,000 90,000 
Ore treated short tons 2,854,000 16,079,000 7 22,218,000 80,149,000 
Concentrates produced ...........-.- do 941.000 7,086,000 13,040,000 15,582,000 
Ratio of concentration .. ee ANN en 8.0:1 2.8:1 r 1.7:1 1.9:1 

CONSUMPTION OF REAGENTS 
Total (pounds) Pounds per ton 

Type — nm QA —— D 
1960 1965 1970 1975 1960 1965 1970 1976 
Modifler 222 6,639,418 15,279,991 81,685,105 89,456,840 2.868 3.444 4.713 2.642 
Activator 2 1,280,205 Lee = Se 5.000 as oe — 
Depressant -== 609,809 1,588,578 2,626,525 18,226,251 820 1.466 1.276 1.928 
Collector 22,572,698 28,694,707 31,818,552 22,981,300 8.049 1.479 1.074 ét? 
Frother . 1,344,778 864,657 164,497 896,726 1.833 090 046 046 
Flocculant .......-.- 1,306,029 458,285 220,271 1,985,168 1.618 250 016 099 
Total ........ 33,752,987 41,886,218 66,464,950 82,996,280 12.036 2.614 2.244 2.821 
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Capacity 


Ore treated 


Concentrates produced 
Ratio of concentration 


Activator 
Collector 


Frother 


ther 


Plants: 
Number 


Capacity 


82,455,910 
2,987,585 
9,281,057 

163,967,877 
2,475,037 


261,991,940 


Table 27.—F roth flotation of nonmetallic ores 


Operating data 1960 1965 1970 1975 

—————— —ÁÀ— 55 64 56 75 
short tons per day 144, 000 191,000 378,000 467,500 
„„ short tons .. 86,191,000 52,653,000 80,963,000 100,939,000 
eg eg Gn ep CD Gs aD aD aD am E e em em O am duo en esp 11,888,000 17,876,000 23,823,000 29,111,000 

ee 8.0:1 8.0:1 8.4:1 D: 

CONSUMPTION OF REAGENTS 
Total (pounds) Pounds per ton 
1965 1970 19786 1960 1968 1970 1975 
54,889,880 r 161,469,886 112,639,253 3.566 1.278 * 2.155 1.151 
511.677 484,139 ,070 887 1.088 820 68 
4,846,025 r 11,022,864 7,814,160 755 451 „959 686 
188,118,763 528,668,853 345,208,070 4.576 3.741 6.585 3.421 
4,869,852 2,863,584 4,789,769 .166 219 119 208 
874, 974 3,206,689 750,719 2,476,937 .129 .187 .062 .189 
Ten d Sa 566 22 = ús .089 
255,942,886 705,260,046 472,849,917 7.811 5.089 8.749 4.686 
Table 28.—Froth flotation of anthracite and bituminous coal 
Operating data 1960 1965 1970 1976 
EE 31 69 66 78 
short tons per day -- 27,000 47,000 62,400 64,800 
EEN short tons 4,112,000 9,500,000 13,006,000 13,079,000 
C O oo 2,795,000 7,083,000 8,418,000 8,179,000 
CONSUMPTION OF REAGENTS 
Total (pounds) Pounds per ton 

1960 1965 1970 1975 1960 1965 1970 1975 
1,609,352 298,274 2,716,208 297,669 3.841 1.922 2.861 0.284 
8,142,058 4,055,306 7,771,721 4,615,204 3.015 1.988 2.089 1.069 
584,798 1,664,801 2,563,974 2,667,791 175 .166 204 207 
393,885 2, 301.001 2,204,030 1,302,971 332 365 209 .122 

10,780,098 8,209,382 15,255,933 8,888,635 2.610 864 1.178 679 
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Table 29.—Froth flotation of copper ores in 1975 
OPERATING DATA 
Plants: ie ie gallons: 
Number 222222 18 Total millions 78, 276.1 
Capacity UN da Mosca SS (OÚ. eeh 850 
o ns per qay .. , Rod consumption, pounds 
Ore treated TTC 11,517,479 
Short tons ————————————————— 92,190,000 Per ton 9 
Grade: Ball consumption, pounds poc ET | 
Copper percent 0.75 , : 
Gold .... ounce per ton .. 0.0020 Total 116,624,716 
Silver llo do 0.1066 Per ton ° 
Energy used, kilowatt-hours Liner consumption, pounds 
Total „nen. millions 1.490. 8 / xu. >: 9,579,182 
A AA 16.2 r 104 
CONCENTRATE PRODUCED 
Grade Recovery (percent) 
tity ` 
Type s Co Gold Silver 
pper (ounce (ounces Copper Gold Silver 
tons) (percent) per ton) per ton) 
Copper PON 2,164,546 25.50 0.0622 2.9478 80 67 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifier: 
Lime ins eo eee IN A A s EE M QUEE 523,389, 387 6.290 
Other ge sodium silicate, sulfuric acid) 58,081,707 2.169 
Total: 
POUNGS sc a 579,762,467 6.289 
bio a cia $9,626,136 $0.104 
Activator: 
6611 EEN 1,561,158 .309 
VGlUG EE $119,102 $0.024 
Depressant: Aero Depressant 688, calcium cyanide, sodium cyanide, 
sodium sulfite, miscellaneous: 
Poundé ꝰ ˙ ee oe eS EEN 454,268 4026 
KC, eT $102,878 $0.006 
Collector: 
Aerofloat 25, Aerofloat 81, Aerofloat 288, Aerofloat 242 .......-.---- 204,742 .015 
Aero Promoter 404 ....——— .. ce anus rcs ce does us P MAP ce unc RO Us ao Gp coc; 185,644 .020 
Dow h/ ³o] Add e mE Me T uU ad e 843,807 033 
/c ⁰·˙ ii ³ AAA d . E UE 876,486 023 
Potassium amyl xanthate 2222222222222 212,180 .018 
Sodium isopropyl xanthate 2222222222222 791,481 015 
Other (dithiophosphate, Sodium Aerofloat, sodium isobutyl 
xanthate, Anh, eren aS QM QD 2,176,758 115 
Total: 
Pounds 2: ß ß , a atasanseueececs 5,240,543 057 
/// ĩ ²⁰˙¹—AA A a EES $2,985,223 $0.082 
Frother: 
Dowfroth 250, Dowfroth 1012 ..... . . . 222222225 1,799,687 .067 
Methyl isobutyl carbinol ~~... 2-2 EE EEN EEN 624,025 026 
ICI coca cas ĩð-ſ///ͥ 8 174,351 .024 
UCON 55, UCON 122, UCON 188, UCON 1902 917,020 028 
Other (Aerofroth 65. cresylic acid) 653,679 .038 
Total: 
ON, TEE EEN 4,168,712 045 
NEE Ee $1,808,645 $0.014 
Flocculant Ver e 550, lime, Nalco, Polyhall, Separan, Superfloc 206: 
POUnON NA O S EE 4,468,060 -087 
JE AAA 8 $362,576 $0.007 
Other: 
POUNGS u; u A 26.990 .019 
Vallë RA A IO 813.225 30.009 
Total reagents 
77% i ⁵ðV—-d A m 595.682, 193 6.461 
AAN A A A EE $14,462,785 $0.157 
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Table 30.—Froth flotation of copper-molybdenum ores in 1975 


OPERATING DATA 
Water used, gallons: 
Total 


EEN 15 Total millions 111,280.4 
Capacity . | | Per ton 222 2 22222222 765 
short tons per day 514,000 Rod GER pounds: 

Ore treated OLUR]: arco EUREN RUNE 41,508,669 
Short tons een 145,480,800 Per. e dU 481 
Grade: Ball consumption, pounds 

Copper 2 2 percent 0. 53 i A AI 187,692,197 
Gold ...... ounce per ton 0.0031 Per ton AA IA 291 
Silver, a 0.0549 Liner consumption, pounds 
Molybdenum  .. percent 0.022 % ³˙ AAA ns 18,794,802 
A millions 2. 559.7 ß zs usss 0.096 
Energy used, kilowatt-hours: 
Per ton 17.6 
CONCENTRATES PRODUCED 
Grade Recovery (percent) 
ee ied Copper (oe. ae 1 ue 
e (short (per- ounce ounces denum oly 
tons) cent) per per (per- Copper Gold Silver denum 
ton) ton) cent) 
per 2c 2,610,466 24.82 0.1012 2.9148 ETT 84 61 77 AM 
Molybdenite 30,323 Ee Su oa S as Se EN 58 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifier: 
¿A —— — À—— 5 467, 683,828 8.216 
Peep 2,110,691 .029 
Sülfürie C WEE 924,897 .089 
Other (Nalco, sodium silicate, miscellaneous) 1,508,004 .019 
Total: 
e, v ß ß a 472,176,915 3.247 
/ ————]———— — — ———— Sv — $7,999,062 $0.055 
Depressant: 
Caustic: 8008: "ee 195,927 .011 
Phosphorus pentasulfide 2222222222 184.129 . 004 
Sodium: nde aa 1,278,872 .018 
Sodium ferrocyanide 2222222222222 2,832,414 087 
Other (Dextrin, sodium hydrosulfide, sodium hypochlorite, 
miscellansouB) WEE ĩðWA ³ 5 AA 88 18,068,275 246 
Total: 
een ß ß ß ceu Lc EI 22,004,117 186 
% lee $2,290,636 $0.019 
Collector: 
Aeroflosét 3383s ] ⅛ hk eke bee : a er isi EE 649,216 017 
Aero Promoter 404, Aero Promoter 8302 ~....--- ~~... ~~... 928,233 016 
Fuel oll eege 8,581,804 .087 
Potassium amyl xanthate ee NNN EE 1,888,376 .020 
Sodium butyl xanthate, sodium ethyl xanthate, sodium isobutyl 
xanthate, um isopropyl xanthate 222 1,166,974 .016 
Other (Dow Z-200, Minerec, Sodium Aerofloat, Stepanflote) ........ 1,167,588 019 
Total: 
e, EE 8,777,141 060 
Quo A Te SEE PORE $2,752,890 $0.019 

Frother 
Aerofroth 66, Aerofroth 78 ee E NEEN E 134,740 .018 
eee, d tl 581.549 015 
Methyl m eee, ß e E 7,296,836 .062 
UNCON 28, UNCON 48 ........-.-.-..-.-- 22 -.2222-2-2222-2222-2-2--- 752,174 .060 
Other (pine Ki cresylic acid) .... eneen EN O... O... 874,512 .025 

Total: 
Pounds. ad 9,639,811 066 
l ²³o»wäAÄꝛ² ³⁰Ü˖ . 8 $2,865,822 $0.020 

Flocculant Polyhali, Separan, Superfloc: 

f e , ß . . 150,018 .003 
%% AA A EE $175,900 $0.004 
Other: 
EE 193,815 .008 
Miscellaneous li h a sa 148,028 .026 
Total: , 
e . ß ß 841,843 012 
ü%/ö§;—ê h ] q. ĩðé- , ³ d ͤ d i a $122,074 $0.004 

Total reagents: 

¡a TEE 513,089,845 8.528 
§/ WA. ee a ee eee, 916,196,488 $0.111 
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Table 31.—Froth flotation of copper-lead-zinc ores in 1975 
OPERATING DATA 
Plants: Water used, gallons: 


Number 18 l ¿cs s. millions 4,485.8 
Capacity . short tons per day 29,800 P! ( A 675 
Ore treated: Rod consumption, pounds: 
Short ton 6,658,300 Total `. E A JAN 1,413,088 
Grade: Pr AAA anae 0.228 
Copper percent 0.29 Ball consumption, pounds: 
6E do 4.91 Total 2 2 2,666,989 
Eine do 0.99 Per ton A 0,401 
Gold ounce per ton 0.0286 Liner consumption, Pounds: 
Silver .... ounces per ton 2.0772 ! „ —— € 449,184 
Energy used, kilowatt-hours: Pr AAA 0.205 
Total millions 109.6 
per foh caczoduedenenshwcdaeue ue 16.5 
CONCENTRATES PRODUCED 
Grade Recovery (percent) 
Type Quantity Copper Lead Zinc Gold Silver 
(short (per- (per- (per- (ounce (ounces Copper Lead Zinc Gold Silver 
tons) cent) cent) cent) der per 
ton) ton) 
Copper .. 56,488 27,18 6.15 1.16 0,4100 191.8688 11 1 1 86 69 
Lead 408,724 .68 71.23 1.81 .8163 5.8687 15 97 9 29 18 
Zine ...-. 85,475 58 1.48 56.41 „03815 10.7790 2 — 79 5 6 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifier: 
AMEN s lh ð Add —— 75,328 0.017 
lime accent oa RM A ĩ 8 2,467,488 1.286 
Sulfur h d A ME ua Cs 8,006,071 547 
Other (soda ash, Dowfax, Cyquest) .......----------------------- 809,667 995 
Total: 
/ et A O 8 5,858,549 911 
lll. $282,488 $0.044 
Activator: 
r...; ⁰ 630,877 202 
Copper m———— 33,950 139 
Total: 
/// ·V¶inwA!rſãã AAA dias 964,827 174 
MAU eege $149,767 $0.027 
Depressant: 
Sodium: el... y 12,148 012 
Sodium dichromate 2222222222222 358,868 061 
Sir d E eu E . $608,817 720 
Siren. ⁵ð]³i 8 291.604 076 
zie tr ⁰ d E EE 4,605,039 .832 
J IA ASA A 53,216 086 
Total: 
Pounds Ee 5,990,287 -920 
Ill ³ðV „: 8 $707,077 $0.109 
Collector: 
Aerofloat 208, Aerofloat 241, Aerofloat 242, Aero Promoter 40422 89,458 047 
Dow 2-200. ⁰ a 123,311 .024 
Potassium amyl! xanthate 222222222 158,900 .100 
Sodium isopropyl xanthate 2222222 879,760 077 
Other (Minerec, potassium ethyl xanthate) 22 49,024 029 
Total: 
%%%%%%%00%%0%ö%%oͤ?ĩ]ffcfßß᷑᷑ ⁵ »wB.. ] ³⁰ↄ L ] uʒ ß 750,458 .118 
A A a 8 $365,346 $0.055 
Frother: 
er AA 198,874 045 
Dowfroth 250, Dowfroth 10122 48,249 041 
Methyl isobutyl carbinol L 5 48,012 022 
FP ³oO O ⁰ ͤ v! re m E 406 001 
Total: 
a, ß ß e Zb a 295,541 132 
r e EEN 373,405 80.083 
Flocculant: 
PAN A EEN EEN 27,068 ¿009 
CHE $17,738 $0.006 
Other: 
r AA A ER 95,896 .089 
Value RAI pM IIA $47,469 $0.044 
Total reagents: 
h ³·—o¾ſffð⁊ ae ͥ dd Sus 13,982,121 2.100 


Kei EES $1,643,280 $0.247 
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Table 32.—Froth flotation of copper-zinc-iron sulfide ores in 1975 
OPERATING DATA 


Plants: Water used, gallons: 
Number 2 8 Peel! millions 1,201.7 
Capacity . short tons per day 8,500 Per tol. A 610 
Ore treated: Rod consumption, pounds: 
Short tons 2 1.966.700 lll 8 639,104 
Grade, percent: Per ton A 0.841 
DHCP: A A O Ssz2 0.91 Ball consumption, pounds: ' 
MAD eae Rae ORE AO Esp spt ya 1.4 oal E 1,669,981 
Iron sulfide 81.90 Per ton 0.849 
Energy used, kilowatt-hours: Liner consumption, pounds: 
c L S.S millions `. 40.0 Total eege 194,700 
Per toñ 22 eonun ad A 20.8 Per ton anios 0.099 
CONCENTRATES PRODUCED 
Grade Recovery (percent) 
Type Quantity Gold Silver Copper Zinc Iron | 
(short (ounce (ounces  (per- (per- sulfide Copper Zine Iron 
tons) per per cent) cent) (per- 
ton) ton) cent) 
Copper ......- 88,954 0.0006 1.1014 18.81 um Be 89 8 Së 
Zine ....-.---- 28,024 23 us ds 61.61 Da ES 59 = 
IPOD ee 697,500 ee x = T 56.69 a us 76 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifier: 
AA p MO m EDS edes 10,120,561 5,146 
Other (Sodium silicate, sulfur dioxide, sulfuric acid) ............. 16,296,447 8.706 
Total: 
POUÑOS MR —————— 26,417,008 18.432 
A AA A sss $586,552 $0.298 
Activator Conver sulfate: 
FSU aaa 1,143,897 .661 
Valle: scout $228,882 $0.132 
Depressant: Guar, sodium cyanide, zinc sulfate: 
Ff u 2 sara 891,870 .199 
Ve $149,413 $0.076 
Collector: Dow Z-200, Minerec, sodium isopropyl xanthate: 
Poundg A A A AN Su 770,212 KIK 
...n ³ A O $150,189 $0.076 
Frother: Cresylic acid, Dowfroth 250, methyl isobutyl carbinol: 
Ge TEEN 172,635 .088 
A A AI SSS s $62,155 $0.082 
Flocculant 
POUndB EEN 6,660 004 
MAS r.c cu RAI LUN M ME O $11,219 $0.007 
Total reagents: 
CI: e uuu oA 28,902,282 14.696 


f CH TEE ys ĩð . 8 $1,188,860 $0.604 
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Table 33.—Froth flotation of gold-silver ores in 1975 
OPERATING DATA 


Plants: Me? E gallons: 
Capacity .. short tons per day .. 340 Per NT.. AAA 740 
Ore treated: . Ball consumption, pounds: 
Short tons .. II... oo 65,900 lll! OaCEe na E CU d a 260,081 
Grade, ounces per ton: Per ton ........ AAA dawn 8.946 
Gold 0,4002 Liner consumption, pounds: 
Silver wu... 2.3988 %%... eee ILL 
Energy used, kilowatt-hours: Per ton AA AA Se 0.488 
Total ==... millions 1.8 | 
Per ton EE 27.5 
CONCENTRATE PRODUCED 
Quantity Grade (ounces per ton) Recovery (percent) 
Type (short tons) — r n — — 
Gold Silver Gold Silver 
Gold-silver ......... 476 50.1828 281.6765 94 88 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifier: Cyquest, soda ash: 
e,, v . ß ß 3.154 0.050 
§à V2ZZEö0kw0 ³ o $2,698 $0.048 
Activator: 
Pounds EE —Á 5,920 098 
Value ep «m em un e em Oo OP On em em OP QD — GB D em VU BO OSM Qo aD To OR an an OOD O GP GD er aD VO GD AD UP Gp OD s... $8,874 $0.056 
Depressant: Sodium cyanide: 
SN Pounds RARA , ß A IA 8 001 
Bg Seege $1 == 


V 
Collector: Aerofloat 81, Aerofloat 208, Aero Promoter 404, potassium 
amyl xanthate, sodium isopropyl xanthate: 


een A E EE 16,551. .251 

eh TEE aos $12,728 $0.198 
Frother: * Aerofroth 71, Dowfroth 250, pine oil: 

Fl! ⁵ ↄðA ⁵³ͤ 1.990 082 

Value ⅛ ⁰⁰yʒ IN sumo $1,191 $0.019 
Flocculant: 

A EE 2,476 .041 

Value aras arado a a a e a sas $3,173 $0.058 
Total reagents: 

eee ß EE 55 EEN 30,094 457 


ll. is sonaas $23,165 $0.851 
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Table 34.—Froth flotation of lead-zinc ores in 1975 
OPERATING DATA 


Plants: Water nsed, gallons: 
nl. Eege 21 Total scans ias millions 6,294.8 
Capacity . short tons per day .. 80,900 Per EE 840 
Ore treated: Rod consumption, pounds: 
Short tons e 7,510,000 / ³˙w 8 1,811,806 
Grade: . AA SSS eu. 0.246 
EEN percent .. 4.78 Bal consumption, pounds: 
Ak, TE, EE 4.06 KEEN 6,211,913 
Copper do 0.23 Per ton ........ nus 0.827 
Gold ...... ounce per ton 0.0499 Liner consumption, pounds: 
Silver ... ounces per ton 2.8227 Total naci os 819,090 
Energy used, kilowatt-hours: rr. AAA 0.109 
oel! millions 168.8 | 
P er ton G EA CD GD ER GS (üb du» GP GD de CE GE OD ED COD Ow dub Gasp am WD gz «ne 21.8 
CONCENTRATES PRODUCED 
Grade Recovery (percent) 


Quantity Copper Lead Zinc Gold Silver 
Type (short (per- (per- (per- (ounce (ounces Copper Lead Zinc Gold Silver 


tons) cent) cent) cent) per per 
ton) ton) 
Lead . 475,706 1.56 70.17 8.41 0.4762 18.8098 70 93 6 67 78 
Zinc ....- 476,886 .52 2.06 54.66 41841 5.6775 10 2 86 15 11 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifler: 
E EE 7,543,924 1.432 
Soda S80 coocneqecseasseascemcuzaae mcm ] eek 407,832 662 
Other (caustic soda, Nalco, phosphates, miscellaneous) 3 31,128 047 
Total: 
. jj; ac E ³ AVA AAA u ss 8,082,882 1.517 
See $277,596 $0.052 
Activator: Copper sulfate, sodium sulfide: 
%%% :.. . tE 6,148,532 .818 
ar... „ PA . 8 $1,611,410 $0.215 
Depressant: | 
Sodium cyanide, sodium sulfitee 222222 534,598 077 
Zint A PES | 8,099,828 560 
Total: M ME MEN 
Pounds ep an GD 9... s emm GI GD emm OOS OX e Q GEB VE e GR s... 8,633,921 . 498 
/;’ ß ͤ A A y d NI A $572,959 $0.078 
Collector: 
Aerofloat 81, Aerofloat 208, Aerofloat 211, Aerofloat 24a 84,899 .159 
Aero Promoter 404. AA ff. A e A eC EE, ede 51,877 .124 
Potassium amyl xanthate . . J. U... J J J U J U JJ. J J U l. J l l U J 81,596 .080 
Sodium ethyl xanthate . LLL LLL U J J J. l l En 701,919 .178 
Sodium isopropyl xanthate 22222222 357,746 .128 
Other (Dow Z-200, potassium ethyl xanthate, Sodium Aerofloat, 
Tisens, J J U J. J 184,824 .070 
Total: 
Found ME d E 1,862,861 .181 
Value AA SE $660,709 $0.088 
Frother E c CREE 
Kee SE 65. ie 453,171 388 
Dowfroth 250, Dowfroth 1012. ..... .. 45,142 .082 
3 isobutyl carbinol .... . ENER EEN EE 603,458 .117 
m Me TUM Ed E d E 18,804 .080 
ll 
e . ß . 1,120,875 .149 
KIT EEN $444,243 $0.059 
Flocculant: — EG E ES 
Superfloc 20, Superfloc 127 .... LL LLL LLL J.J J. EEN 88,862 017 
Other (Nalco, Separan) eege ees a esce aen eps 20,164 012 
T : ee 
f A a ee o xs. 54,016 016 
CES $64,043 $0.019 
Other: DIA 
AAA E EA AAA Danes 222,850 .070 
Miscellaneous: gege 7,585 ,018 
Total: 
Pound J J. J. EE EEN 229,885 061 
Value ..-...........--..- 9 J ³ĩ».5 uu ERU CINA $109,476 $0.029 
Total reagents: ee age 
OK TEE EENS 20,576,972 2.740 


JJ o FTN $8,740,486 $0.498 
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Table 35.—Froth flotation of zinc ores in 1975 
OPERATING DATA 


Plants: Rod consumption, pounds: 
Nuüumdee western ea 10 S!!! EE 818,267 
Capacity . short tons per day .. 19,600 Per ton ER 0.277 
Ore treated: Ball consumption, pounds: 
Short tons . 8,139,800 /,, ³˙ 549,087 
iii.... eg percent 4.88 AAA 214 
Energy used, kilowatt-hours: Liner consumption, pounds: 
Total u. EEN millions 58.1 lll!!! ⁵ĩͤ A a 390,486 
Per e 88 18.5 Per ton uuu ⁵ 3 ð¾ͤ 8 0.124 
Water used, gallons: 
ei 22 SS millions 1,948.4 
Per ton .-............. 1... Bax 
CONCENTRATE PRODUCED 
Quantity .......... EEN See short tons .. 212,878 
IA A dd percent .. 60.21 
Ne@GCOVGly EE EE do 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifier: Lime: 
Põündi AAA EE 641,798 0.926 
lll ³ y $17,416 $0.026 
Activator: 
Copper: sulfate eege | 1,244,691 506 
%%% ( E scq 269,780 896 
Total: 
/ ⁰· AAA da „„ 1,514,471 482 
AAA O A A A dE $321,945 $0.103 
Depressant: 
Pb dada scort é ð d AET . 8,408 015 
Jʒ.. y yd yd ⁰ę y ⁊ð y E 81.259 80.006 
Collector: 
/// A A Le a E E 136,179 .078 
Sodium Aerofloat -... 2 102,268 055 
Other (Aerofloat 242, Dow 2Z-200, sodium ethyl xanthate) .......-- 88,889 4048 
Total: 
ae,, ß e a D 276,836 .088 
A EENS $133,515 $0.043 
Frother: 
Aerofroth. ; A a . 90,019 058 
Other (Aerofroth 77, Dowfroth 1012, methyl isobutyl carbinol, 
pine oll. UCON EEN, 119,475 071 
Total: 
PI ³¹¹¹⁰ tee 209,994 067 
Walue A REOS : md p t ROTO ne $86,687 $0.028 
Flocculant: I 
lll. A A i ĩð2i RAE 223 .001 
Ié TEE yßs yt T $223 $0.001 
Total reagents: 
Pounds e A 2,646,725 848 
CH EEN $561,045 $0.179 
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Table 36.—Froth flotation of fluorspar ores in 1975 
OPERATING DATA 


Plants: Water used, gallons: 
Number 222 3 Total murcia millions 465.4 
Capacity ... short tons per day .. 1,420 Per . ad naa 1,700 
Ore treated: Ball consumption, pounds: 
Short tons2?s - 274,500 Total ona ne ee sxs 212,106 
Fluorpp a.. percent 38.06 Per tol AAA 0.778 
Energy used, kilowatt-hours: Liner consumption, pounds: 
Total into as millions 18.8 Total seo olen cece eta eos 24,040 
Per t0 A ee ee 68.8 Per ton: ica a y lu 0.088 
CONCENTRATE PRODUCED 
Fluorspar Lead Zinc 
Quantity Grade Recovery Quantity Grade Quantity Grade 
(short tons) (percent) (percent) (short tons) (percent) (short tons) (percent) 
75,324 96.23 69 1,453 75.16 9,007 60.65 
- CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifier: 
e ⁵² ³ꝝg. :... 8 3,365,022 12.258 
TT TEE 459,507 1.674 
Other (phosphates, caustic soda, sodium silicate) 222 119,131 459 
Total: 
Fl o˙wmwm2aAaa A d — 3,943,660 14.366 
TEEN $144,949 $0.528 
Activator: Copper sulfate: 
nnda elc A a 214,870 788 
N ³o¹ wtf ³] ]9 ³mqĩoĩm·ĩmĩNm f AA a Sus dr M EE. $89,835 $0.827 
lepressant: 
Wer dama 384,904 1.402 
Other (Aero Depressant 633, sodium cyanide, sodium silicate, 
starch, zinc hydrosulfite7 72222222222 256,898 986 
Total: 
e x e e iaa 641.797 2.888 
ü ³² .. AAA dana 8200, 410 80.780 
'ollector: 
Aeroflónt 21]. ee 46,128 .168 
Other (potassium ethyl xanthate, fatty acids, Sodium Aerofloat, 
sodium ethyl xanthate, Stepanflote, miscellaneous) 295,246 1.076 
Total: 
POUNGS hh)“. aiii 341,374 1.244 
WOING cece eee se $96,921 $0.853 
rother: 
Methyl isobutyl carbinol .......---------2--2222222222222222222-2.-2--2-- 81,165 296 
OMC a ² oe m as 771 „007 
Total: 
C////ͤͤ(õ ³5Ü¹¹AA A EN 81,936 .298 
A IS E A A $26,008 $0.095 
locculant: Alum, Nalco, Superfloc: 
POUNGS lu ß ße ß ane a 102,230 872 
Value e ß p pp ̃ ß p OS ecd 89,574 30.035 


Pounds MT I ĩ³ / ³¹ww ð ͤ 5,325,867 19.401 
Value o A AN NAAA $567,697 $2.068 
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Table 37.—Froth flotation of feldspar, mica, and quartz ores in 1975 
OPERATING DATA 


Plants: Water used, gallons: 
Nüumbe ; 13 (( ee millions 6,068.4 
Capacity . short tons per day 10,400 Per TOM. cauca esse 2,400 
Ore treated .......... short tons 2,564,200 Rod consumption, pounds 
Energy used, kilowatt-hours: Total: ³˙ A a... 1,985,426 
Total AW ons .. 64.1 Per ton "gedeien 0.92 
per ton 25.0 Liner consumption, pounds 
KA NEEN eee 805,221 
Fer EEN š 
CONCENTRATES PRODUCED, SHORT TONS 
/ ²⁰˙ATͥ̃᷑% edd 580, 586 
J ˙ ͤͤUn!]!]!i]!]]!lnw!v!e.w:: ³o A d — 98,188 
A Di. ewe ß ñ̃ñ p d ee 295,000 
A AN RESCUE A p CODO ĩͤ . 88 217,521 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifler: 
ustic TEE 738,900 0.877 
EE 610,016 .691 
Sulfuric Bcld A A A i etes 1,201,451 1.184 
Other (lignin sulfonate, sodium silicate) -.......... 207,450 1.856 
Total: 
Pounds tee EE 2,752,817 1.095 
] o do $107,046 $0.043 
Depressant: Hydrofluoric acid: 
Eeler 1,189,594 1.025 
A IA AAA E SSS $360,818 $0.811 
Collector: 
PINGS: ed 821,278 819 
Katty aclid uu , x x neue a LE eee E D. 1,709,967 1.099 
Other (fuel oil, miscellaneous) NENNEN em mem as 1,292,281 1.186 
To 
Pounds. is as ße . eel haees 8,823,526 1.296 
Vals. zc Lc a Fn an Es DT $194,742 $0.810 
Frother: 
Fr ³ðW-.. uzun usss 86,041 052 
Other (methyl isobutyl] carbinol, Shellfroth, miscellaneous) 817,271 218 
Total: ‘ 
Pounds Ee Se 953,812 190 
J ³· A 8 $88,379 $0.048 
Floceulant Alum, Separan, sulfuric acid, Superfloc, miscellaneous: 
Poundg ee eee EE 797,508 .638 
Walüé AA NA ðᷣ N AETS $146,588 $0.116 
Total reagents 
Pounds AA 8,416,757 8.282 
Value prr ——————————————————————————————— $1,497,068 $0.584 
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Table 38.—Froth flotation of glass sand in 1975 
OPERATING DATA 


Plants: 
Pfffrftfrrw ————————— ———" 
h o·¹³AiAAͥͥͥͥꝓẽ Tr tons per day .- 
Raw sand U ⁰«˙Vwꝗ aime short tons 
Clean sand produced L ne do 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total 
Modifier: 
Caustic TEE 1,802,104 
Suffer ⅛ð2A a 1,130,365 
Other (alum, calcium chloride, lime, sodium silicate) ..-.....-..... 6,422,646 
Total: 
Pounds — eee 88 8,855,115 
Value nissan rosas a a aaa $462,551 
Depressant: 
STT WEE A A ENN 12,000 
A prc TER EUR $4,620 
Collector: 
Aero Promoter 801, Aero Promoter 825, Aero Promoter 840 .......- 402,589 
Fatty TT WEE EE 1,946,906 
Other (Aerofloat 31, amines, fuel oil, miscellaneous) 3,899,830 
otal: 
Pounds ese . ER 6,249,325 
VA ge". E $1,633,951 
Frother: 
ee, . e id 47,225 
Other (Dowfroth 250, miscellaneous) 222 822,081 
Total: , 
ie ee E 869,306 
IIA A ð km uya Asya $865,139 
Flocculant: Polyhall, Steinhall, Superfloc: 
ee ß e ß E 2, 480 
Vd TEE EE $1,689 
er: 
POUNGS A ]·ꝛ . Aur ee 78,668 
Valio IEA ee $10,848 
Total reagents: 
POUMUN A ] ⁰ ·Üi:½ 6ůͥ A.,. LACE dE 16,066,894 


%% 6 ]ÜÜ www... y dy E $2,478,798 


22 

40,000 
1,948,900 
6,068,400 


Per ton 


0.731 
1.499 
1.129 


1411 
$0.074 


1.000 
80.885 


598 
848 
684 


850 
30.222 


076 
171 


180 
80.067 


011 
80.008 


089 
80.012 


2.186 
80.387 
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Table 39.—Froth flotation of iron ores in 1975 
OPERATING DATA 


Plants: Rod consumption, pounds: 

Number uscocosiciconauuca zo 5 S. ³ĩÜWw˙. 12,575,502 
Capacity Per toe ns 0.886 
short tons per day 83,000 Ball consumption, pounds: 

Ore treated: Total aran a 65,752,034 
Short tons 128,619,000 Porr ewe 2.137 
Tl percent 86.8 Liner consumption, pounds: 

Energy used, kilowatt-hours: e 8,788,200 
Total millions 558.7 Per t0n · AAA de 0.293 
CTC TTTTTTTTTT 20.0 

Water used, gallons: 

Sal millions 47, 421.8 
Për (ON: ⁰ ss SZ kni ER e 
CONCENTRATES PRODUCED 
Quantity Iron (percent) 
Type (short —— T 
tons) Grade Recovery 
Iron. Ze 14,902,500 61.2 78 
Other: gees 86,189 SS s= 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 

Modifier: Caustic soda, lime, sodium silicate, sulfuric acid: 
en ß , c Md ecu EE EM uU M e de 86,544,400 2.679 
/ ³ÜWi¹im3A. ⁰·ww-w EE $1,588,877 $0.116 

Depressant: ` 
e . . ß . 14,168,700 1.780 
Kei $1,416,870 $0.173 

CO ASIDE Aero Promoter 899, amines, fatty acids, fuel oil, xanthate, 

other: 
Vn EEN 20,199,234 . 124 
. t c EE $6,103,617 $0.219 

Frother: ° Aeroffoth 71, Aerofroth 77, methyl isobutyl carbinol: 

e SE . dd EE 219,078 „081 
v2 lue e aD em eem aun G a9 an m Gm an amo Ga) OED ED amo OD em aso amo E E aun E ED qip O no E em p e eno em ap em Gn e un am up Qn an Gə sm qm w mo su m sn T T G em op a on $65,724 $0.009 

Flocculant: Calgon, Separan, Superfloc 16: 

Pounds 252955 1,982,100 .100 N 
Valgëe ee $1,854,628 $0.068 

Total reagents: 
eee x ß e n dee 73,113,512 2.621 
VA ⁰-⁰ es 510,529,711 30.878 


1 Includes magnetic concentrates upgraded by flotation. 
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Table 40.—Froth flotation of limestone-magnesite ores in 1975 


OPERATING DATA 


Plants: Energy used, kilowatt-hours: 
Number ua “ b RG!!! millions 8.3 
Capacity .. short tons per day .. 1,950 Per ton ¿ssp css 0.7 
Ore treated ............ short tons 402,800 Water used, gallons: 
Concentrate produced ....... do . 340,900 il millions 216.1 
Per tons. here 540 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifier: 
TE 663,268 4.077 
Valie ee $37,282 $0.229 
Depressant: 
Pounds conoci ies 815,872 5,012 
G...... — eeu $53,815 $0.381 
Collector: Amines, fatty acids, fuel oil, other: 
n ß . ß aE 490,674 1.220 
J ]³ ffdfffꝗSꝙBw0eeſſf 8 $153,717 $0.882 
Frother: Dowfax, pine oil, other: 
fh ³ eects oa 96,835 241 
J ’ͤͥſ(ꝑdͤ ſſhſB— . vd é EA $47,523 $0.118 
Flocculant: Hercofloc, Separan: 
POUNGS 2 2 u daa uo  ————É 8,068 014 
C ²˙ ] ³ ks dd y k $4,807 $0.019 
Total reagents: 
AAA E 2,069,207 5.143 
RIA A $297,144 $0.739 
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Table 41.—Froth flotation of phosphate ores in 1975 


OPERATING DATA 


Energy used Water used 
Plants Ore treated (kilowatt-hours) (gallons) 
Capacity Quantity PsOs | | 
Number (short (short (per- Total Per Total Pe 
tons per tons) cent) (millions) ton (millions) tor 
day) 
19 356,200 75,076,300 11.6 668.5 8.9 236,944.5 8,1. 
CONCENTRATE PRODUCED | 
ae,, v ß dM M RR ß E short tons .. 17,996,8' 
PsOs content EE EE percent 3 
|j» -i: ſ y . NE do 68 
CONSUMPTION OF FLOTATION REAGENTS ` | 
Function and name Total Per to 
Modifier: 
eee, ß e ß aR 80,133,082 0.51] 
eee, u 2 EE 7,477,T97 .86€ 
Sulfuric acid E A a O S sis a SS: 54,869,078 .806 
Total: 
PAU Z22222 LEE es 92,480,567 1.248 
ß EE EE $3,173,806 $0.048 
Collector: 
Aminel II EES 5,328,426 Bt 
Patty f odd datos 136,407,784 1.817 
, ³˙ Au ³⁰AAA a 177,827,506 2.894 
FFF aos eee ee oie llu oe es A A 2 ETE 5,787,496 .085 
Total: 
LN TEE ß d $24,846,212 4.827 
J! ³¹¹wↄä. s mk yt A A $21,618,348 $0.287 
Flocculant: 
Eiere. Ae ee a Soe See 56,090 056 
CH EERSTEN $98,158 $0.098 
Total reagents: 
l ³˙Ü—ꝗ᷑ͤũ7³Ü¹ ..t,df ] o⁰ ]/é]ꝝxm ³ y -————————— 417,382,859 5.559 


——————— ——— ÁÁ—À HA S $24,785,812 $0.380 
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Table 42.—Froth flotation of potash ores in 1975 
OPERATING DATA 


Plants Ore-treated Energy used Water used 
(kilowatt-hours) (gallons) 
Capacity "Quantity 
Number (short (short K30 Total Per Total Per 
MR "e tons) (percent) (millions) ton (millions) ton 
y 
8 49,009 18,861,000 16.41 229.8 16.6 4,009.1 290 
CONCENTRATE PRODUCED 
Wart ] ² V T RES short tons 3,850,462 
KO AS pP C A II A aus percent ae 55.76 
e,, ß ß e Aaa a do 82 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total Per ton 
Modifler: 
Hydrochloric. er, . . eem edd 436,765 0.045 
Other (caustic soda, Marsperse, phosphates) 2 687,730 .058 
Total: 
Pounds a ³ðVù—AßA. a daa 1,124,495 087 
Valie qe pr CAMERE EAE $132,883 $0.010 
Depressant: Guar, starch, other 
177777 ³o·1 AA y 8,021,748 815 
V AWV $561,601 $0.059 
SS 
EE 1,700,805 128 
Other "(fuc oil, tall oil, other) JJ!!! C 1,795,684 247 
Total: 
| MAA SS 3,495,989 .252 
¿A ß A ERN 52 $1,047,955 $0.076 
Frother: 
Barrett Oll A zx A usus EE ees 2,870,699 251 
roda isobutyl Carbinol BEEN 908,498 .068 
A EEN 14,272 024 
Total: 
ST (EE 3,298,469 .288 
AE E 8 $865,944 $0.026 
Flocculant: 
NALIGO nia EE 438,487 092 
l ͥ ³⁰-àw-ʒʒ ⁰ꝛ m.. yd 8 76.762 008 
Stemhall (õ a ⁰ dd yd y yy ĩð2! 8 802, 881 245 
Other (Calgon and Superfloe) lC c e e m 120,428 087 
Total: 
eee ß , e E SSS a 1,438,558 .104 
KASS ⁵ ⁵ ]. A ARE AECI $610,223 $0.044 
Total reagents 
PA uz ß a E EES 12,874,259 .893 
AN AO SNA um 8 $2,718,606 $0.196 
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Table 43.—Froth flotation of anthracite and bituminous coal in 1975 
OPERATING DATA 


Plants: 
e KE 
cg col. MEHR short tons per day .. 
Raw coal’ treated: ee short tons 
Clean coal produeed 2225 EH „„ 
CONSUMPTION OF FLOTATION REAGENTS 
Function and name Total 
Modifier: 
Alum A ];1i: 2 Zi A E ae qe 8 142,080 
Lime ß a LE ue s 14,242 
Other (ferrous sulfate, Nalco, sulfuric acid) ) 141,347 
Total: 
Pounda AAA IA ³A E EE EE 297,669 
Ve NEE $12,770 
Collector: 
Fuel eeh 8 m 8,456,876 
Kr rió a a YAW 1,158,928 
Total: 
A . A 4,615,204 
lll ↄ ⁰⁰ ⁵ 8 $239,478 
Frother: 
oeh ð j i. ela s uM NM MEE E 393,261 
Methyl isobutyl carbinol . >22- 20o Ř{._=-_ „ 1,680,509 
r i a Sa 511,549 
Other 33 ĩð26Eg ⅛ð y EE A INS 82,472 
Total: 
f rſdſdGͥõͥᷓſ hoes ⁵ Ä- A. d EE 2, 667,791 
%%/»Ü—’ ³0¹¹ m ⅛ð - ⅛ͤ y ³ĩͤ Ku EE ͤ K ed 8764, 665 
Flocculant 
EN EEN u sa Gate 208,892 
ATIUM A :::. Add A RIA 283,474 
CAlgoH. sees d ee we x 40,848 
Dowell e bes 492,239 
IN NCO AA A yd y | 169,791 
Other (Betz, Polyhall, Separan, 55 jj II EAS 107,782 
Total: 
1677 aia 1,802,971 
Kent EE EEN $1,364,820 
Total reagents: 
fh ee te 8,883,635 


WONG Geer $2,381,733 


78 

64,300 
13,079,000 
8,179,000 


Per ton 


0.280 
068 
820 


284 
30.012 


1.151 
888 


1.069 
$0.055 


«265 
170 
407 
289 


207 
80.059 


122 
80.128 


679 
80.182 


Statistical Summary 


By Staff, Office of Technical Data Services 


This chapter summarizes data on crude 
mineral production for the United States, 
its island possessions, and the Common- 
wealth of Puerto Rico. Included also are 
tables that show the principal mineral com- 
modities exported from and imported into 
the United States, and that compare world 
and U.S. mineral production. The detailed 
data from which these tables were derived 


are contained in the individual commodity 


chapters of volume I and in the State chap- 
ters of volume II of this edition of the 
Minerals Yearbook. 

Although crude mineral production may 
be measured at any of several stages of ex- 
traction and processing, the stage of meas- 
urement used in this chapter is what is 
normally termed “mine output.” It usually 
refers to minerals or ores in the form in 
which they are first extracted from the 
ground, but customarily includes the prod- 


uct of auxiliary processing at or near the 
mines. 

Because of inadequacies in the statistics 
available, some series deviate from the fore- 
going definition. In the cases of gold, silver, 
copper, lead, zinc, and tin, the quantities 
are recorded on a mine basis (as the re- 
coverable content of ore sold or treated). 
However, the values assigned to these quan- 
tities are based on the average selling price 
of refined metal, not on the mine value. 
Mercury is measured as recovered metal 
and valued at the average New York price 
for the metal. 

The weight or volume units shown are 
those customarily used in the particular in- 
dustries producing the commodities. Values 
shown are in current dollars, with no ad- 
justment made to compensate for changes 
in the purchasing power of the dollar. 


Table 1.—Value of crude mineral production * in the United States, by mineral group 
(Million dollars) 


. Mineral Nonmetals ` 

Year fuels (except fuels) Metals Total 
111 ioi ³ 5mm cuteness 21.247 6,058 3,406 30,711 
J972 A A ĩ 22,061 6,482 3,642 82,185 
1973 A A eke S ss 25,012 7,418 4,362 36,787 
IEE AS A e E ee EE 40,937 r 8,642 5,552 r 55,131 
JJJJJ.ͤĩ?1Vùĩ[%s/ß³ / / ⁰y O 47,561 9,518 5,196 62,275 

r Revised. 


1 Production as measured by mine shipments, sales, or marketable production (including consump- 


tion by producers). 
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Table 3.—Minerals produced in the United States and principal producing 
States in 1975 


; Principal producing States, : 
Mineral | in order of quantity Other producing States 


Antimony ore and  concen- 


/ ĩ v Idaho and Mont. 
Ill ⁵ĩðA é Va. 
Asbestoos Calif., Vt., Ariz., N. C. 
Asphalt (native) ..........- - Tex., Utah, Ala., Mo. 
Bar itte Nev., Mo., Ark., aaa 3 Calif., Idaho, III., Mont., 
enn. 
Bau xte Ark., Ala., Ga. 
Beryllium concentrate Utah ___. TööN8 S. Dak. 
Boron minerals Calif. 
Boi . . .. . . ..... Ark., Mich., Calif. 


Calcium-magnesium chloride .. Mich. and Calif. 
Carbon dioxide (natural) .... N. Mex., Colo., Calif., Utah. 
Cement ..................... Tex., Calif., Pa., Mich ........ Ala., Ariz, Ark., Colo., Fla., Ga., 
Hawaii, Idaho, Il, Ind., Iowa, 
Kans., Ky. La. Maine, Ma., 
Minn., Miss., Mo., Mont., Nebr., 
Nev., N. Mex., N.Y., N.C., Ohio, 
Okla., Oreg., S.C, S. Dak., 
Tenn., Utah, Va., Wash., W. 


Va., Wis., Wyo. 
%%%” rai i s eni Eu Ga., Tex., Ohio, N.C .........- All other ‘States except Alaska, 
t. 
Coal) 2.222222: !!!! Ky., W. Va., Pa., Il .......... Ala., Alaska, Ariz., Ark., Colo., 


Ga., Ind., lowa, Kans., Ma., Mo. 
Mont., N. Mex., N. Dak., Ohio, 
Okla., Tenn., Tex., Utah, Va., 
Wash., Wyo. 

Copper (mine) .............- Ariz., Utah, N. Mex., Mont Calif., Colo., Idaho, Maine, Mich., 
Mo., Nev., Okla., Oreg., Tenn., 
Wash., Wis. 


Dia tomie Calif., Nev., Wash ...........- Kans. and Oreg. 

Emri*² ņņiMiMiMMM N.Y. and Oreg. 

Feldspar ...................- N.C., Conn., Calif., Ga ........ Ariz., Ge S. GE Wyo. 

Fluorspar ..............-...-- Nl., Utah, Tex., Montt Ky., Nev N. Mex 

Garnet, abrasive ............- Idaho and N.Y. | 

Gold (mine) ................- Nev., S. Dak., Utah, Ariz ......- Alaska, Calif., Colo., Idaho, Mont., 
N. Mex., Oreg., Tenn., Wash. 

Graphite Tex. 

Gypsum .............. 3 Calif., Mich., Iowa, Tex ........ Ariz., Ark., Colo., Idaho, Ind., 
Kans., La., Mont., Nev., ; 
Mex., N.Y., Ohio, Okla., S. Dak., 
Utah, Ya., Wash., Wyo. 

Helium eet . .  . .... ... .-.- Kans., Okla., Tex., Ariz ....... N. Mex. 

Iodine ......................-. Mich. 

( us ina Minn., Mich., Calif., Mo ....... Ala., Ariz., Ark., Colo., Ga., Idaho, 
Mont., Nev., N. Mex., N.Y., Pa., 
S. Dak., Tex., Utah, Wis., Wyo. 

irt -.. Va. and Ga. . 

Lead (min Mo., Idaho, Colo., Utah ........ Ariz, Calif., III. Ky., Maine, 


Mont, Nev., N. Mex., N.Y., 


Limë A ee . Ohio, Pa., Tex., loo Ala. Ariz., Ark., Calif, Colo., 
Conn., Fla., Hawaii, Idaho, Ill., 
Ind., Iowa, Kans., Ky., La., Md., 
Mass., Mich., Minn., Miss., 
Mont., Nebr., Nev., N. Mex., 
.Y.; N. Dak., Okla., Oreg., 
S. Dak., Tenn. Utah, Va., 
Wash., W. Va., Wis., Wyo. 


Lithium minerals............ . N.C., Nev., Calif. 

Magnesite ...........- EEN Nev. 

Magnesium chloride ex. 

Magnesium compounds ....... Mich., Calif., N. J., Fla ........ Del., Miss., Tex., Utah. 
Manganiferous ore Minn. and N. Mex. 

Manganiferous residuum .... J. 

Marl, greensand ............. . J. 

Mercury nnn Nev., Calif., N.Y. 

Mica, scra ss N. C., Ala., N. Mex., Ga ......- Ariz., Conn., Pa., S. C., S. Dak. 
Molybdenum mem Colo., Ariz., N. Mex., Utah .... Calif. and Nev. 

Natural gasse Tex., La., Okla., N. Mex ...... Ala., Alaska, Ariz., Ark., Calif., 


Colo., Fla., Ill, Ind., Kans., Ky., 
Md., Mich., Miss., Mo., Mont., 
Nebr., N.Y., N. Dak., Ohio, Pa., 
Tenn., Utah, Va., W. Va., Wyo. 
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Table 3.—Minerals produced in the United States and principal producing 


States in 1975—Continued 


Mineral 


Principal producing States, 


in order of quantity Other producing States 


Natural gas liquids 


Perlite 


Phosphate rock .............. 
Platinum-group metals 
Potassium salts 


Pyrites ore and concentrate .. 
eo metal concentrate. 
t 


Sand and gravel 
Silver (mine) 


Sodium carbonate (natural) .. 
Sodium sulfate (natural) .... 


ee UD (D dp @ CD (D e OD e» UD A QU dg Gb Gm = 
ep en ub UP om am ep eD ep "D € QD Om ep CD ep ODD en ep CD gn gen em 


tone 
Sulfur (Frasch) 


TINH EE 
Titanium concentrate 
ipod! A ss sxs 
Tungsten concentrate 


Tex., La., Okla., N. Mex ...... Ala., Alaska, Ark., Calif., Colo., 
Fla., Së ns., y., Mich., 
Miss., Mont., Nebr., N. Dak., 
Pa., S. Dak., Utah, W. Va., 
Wyo. 

Oreg. 

N.C. and Wash. : l 

Mich., Fla., IN., Ind ........... Calif., Colo., Ga. Iowa, Maine, 
Md., Mass., Minn., Mont., N.J., 
N. Y., N. Dak., nc Pa., S.C., 
Vt., Wash., 

N. Mex., Ariz., Calif., Colo Idaho and Nev. 

Tex., La., Calif., Okla ......... Ala., Alaska, Ariz., Ark., Colo., 
Fla., IIl., Ind., Kans., Ky., Mich., 
Miss., Mo., Mont.. Nebr., Nev., 
N. Mex.. N.Y., N. Dak., Ohio, 
Pa., S. Dak., Tenn., Utah, Va., 
W. Va., Wyo 

E Idaho, Tenn., N.C ........ Ark., Mo., Mont, Utah, Wyo. 


N. Mex., Utah, Calif. 
Oreg., Ariz., N. Mex., Nev 


Tenn., Colo., Ariz. 
Calif. and Fla. 


Calif., Colo., Hawaii, Idaho, Kans; m 
kla. - tah. 


La., Tex., N.Y., Ohio .......... Ala., Ariz., Calif., Colo, Kans., 
Mich., Nev., N. Mex., N. Dak., 
Okla., Utah, W. Va. 

Calif., Alaska, Mich., Ill., Tex Al other States. 

Idaho, Ariz., Colo., Utah ....... Alaska, Calif., Ill., Maine, Mich., 
Mo., Mont., Nev., N. Mex., N. V., 

š Oreg., S. Dak., Tenn., 

Va., Wash., Wis. 

W yo. and Calif. 

Calif., Tex., Utah. 

Fla. 

Il, Pa., Tex., Mo ............. All other States except Del. 

Tex. and 

Vt, N.Y., Calif., TE Ala., Ark., Ga., Mont., Nev., N. C., 
Oreg., Va. , Wash. 

Colo., N. Mex., Alaska. 

N.Y., Fla., N.J. 

, Okla., Ark., Pa 

Calif., Colo., Neh!?!hyhk« Ariz., Idaho, Mont. Utah, Wash. 

N. Mex., Wyo., Colo., Utah .... Tex. and Wash. 

Ark., Colo., Idaho, Utah ....... Mex. 

Mont. and S. C. 

N. Y. 

Tenn., N.Y., Mo., Colo Ariz., Calif., Idaho, III., Ky., 
Maine, Mont, Nev.. N. J., N. 
Mer: Pa., Utah, Va. Wash, 
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Table 4.—Value of mineral production in the United States and 
principal minerals produced in 1975 


Value OE ri ls, in order of val 
State (thousands) Rank of "US. Principal] minerals, in order o ue 
Alabama ........... $968,978 18 1.56 Coal, petroleum, cement, stone. 
Alaska 480,745 24 77 Petroleum, natural gas, stone, sand and gravel. 
Arizona ........... 1,288,423 14 2.07 Copper, molybdenum, cement, sand and gravel. 
Arkansas .........- 436,441 25 .70 Petroleum, bromine, natural gas, stone. 
California ......... 3,152, 987 4 5.06 Petroleum, cement, natural gas, sand and gravel. 
Colorado ..........- 960,800 20 1.54 Petroleum, molybdenum, coal, cement. 
Connecticut ........ 88,010 46 .05 Stone, sand and gravel, feldspar, lime. 
Delaware 1 1,906 50 (2) Sand and gravel, magnesium compounds, clays, 
gem stones. 
Florida ............ 1,775,500 9 2.85 Phosphate rock, petroleum, stone, cement. 
(. 833,887 29 .54 Clays, stone, cement, sand and gravel. 
Hawaii 49,710 44 .08 Stone, cement, sand and gravel, pumice. 
9Fͥ 233,788 81 38 Phosphate rock, silver, zinc, lead. 
Illinois 1,490,598 11 2.89 Coal, petroleum, stone, sand and gravel. 
Indiana ........... 541,6 23 .87 Coal, cement, stone, petroleum. 
TEE 195,740 88 .31 Cement, stone, sand and gravel, coal. 
Kansas ...........- 970,611 17 1.56 Petroleum, natural gas, natural gas liquids, cement. 
Kentucky .......... 2,138,859 6 4.40 Coal, petroleum, stone, natural gas. 
Louisiana  ......... 8,513,275 2 18.67 Petroleum, natural gas, natural gas liquids, sulfur. 
Maine 36,741 45 .06 Cement, sand and gravel, zinc, stone. 
Maryland .......... 164,919 84 .26 Coal, stone, cement, sand and gravel. 
Massachusetts ...... 58,846 48 .09 Stone, sand and gravel, lime, clays. 
Michigan .......... 1,291,658 13 2.07 Iron ore, petroleum, cement, copper. 
Minnesota ......... 1,097,088 16 1.76 Iron ore, sand and gravel, stone, cement. 
Mississippi 410,009 27 -66 Petroleum, natural gas, sand and gravel, cement. 
C 722, 728 21 1.16 Lead, cement, stone, iron ore. 
Montana 573,150 22 .92 Petroleum, copper, coal, cement. 
Nebraska .........- 111,905 40 .18 Petroleum, cement, sand and gravel, stone. 
Nevada ............ 258,390 80 41 Copper, gold, sand and gravel, cement. 
New Hampshire 17,107 48 .08 Sand and gravel, stone, clays, gem stones. 
New Jersey ........ 123,702 88 .20 Stone, sand and gravel, zinc, titanium concentrate. 
New Mexico 2.091.541 8 8.86 Petroleum, natural gas, copper, potassium salts. 
New York ......... 897,728 28 .64 Cement, stone, zinc, salt. 
North Carolina .... 152,880 86 .25 Stone, Phosphat rock, lithium minerals, sand and 
grav 
North Dakota 201,504 82 .82 pm coal, sand and gravel, natural gas 
iqu 
Ohio .............- 1,856,454 12 2.18 Coal, petroleum, stone, lime. 
Oklahoma .......... 2,267,095 7 3.64 Petroleum, natural gas, natural gas liquids, coal. 
Oregon ............ ,004 41 .17 Stone, sand and gravel, cement, nickel. 
Pennsylvania 2, 907, 888 5 4.67 Coal, cement, stone, lime. 
Rhode Island ...... 6,198 49 .01 Sand and gravel, stone, gem stones. 
South Carolina ..... 115,467 89 .19 Cement, stone, sand and gravel, clays. 
South Dakota ...... 101,821 42 .16 Gold, cement, stone, sand and gravel. 
Tennesse 424,768 26 .68 Coal, stone, zinc, cement. 
TéX8S 2. 15,529,981 1 24.94 Petroleum, natural gas, natural gas liquids, cement. 
Utah. S s> u 2 966,407 19 1.55 Petroleum, copper, coal, gold. 
Vermont 28,779 47 .05 Stone, asbestos, sand and gravel, talc. 
Virginia 1.261.974 15 2.03 Coal, stone, cement, sand and gravel. 
Washington 158.505 85 .25 Cement, coal, sand and gravel, stone. 
West Virginia ..... 8,890,212 8 5.44 Coal, natural gas, petroleum, natural gas liquids. 
Wisconsin 60 37 21 Sand and gravel, stone, iron ore, cement. 
Wyoming .........- 1,644, 488 10 2.64 Petroleum, sodium compounds, coal, natural gas. 
Total 62,275,000 -. 100.00 
1 Incomplete total. 
2 Less than Y unit. 
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Table 5.—Value of mineral production per capita and per square mile in 1975, by State 


1975 

Area popula- Value of mineral production 

State (s tion Bee Per square mile Per capita 
m u- G))... ĩ 
sands) sands) Dollars Rank Dollars Rank 
Alabama ...............-.- 51,609 8,615 $968,978 18,775 18 268 18 
Alaska E 586,412 365 480,745 820 50 1.317 5 
Arizona... 2222 113,909 2,212 1,288,423 11,311 22 582 11 
Arkanaas 53.104 2.110 436,441 8,219 27 207 22 
California 158,693 21,198 3,152,937 19,868 12 149 26 
Colorado .................- 104,247 2,541 960,800 9,217 25 878 14 
Connecticut 5,009 3,100 83,010 6,590 31 11 47 
Delaware 2.057 579 1 1, 906 927 49 50 
Foerids ege: 58,560 8,277 1,775,500 80,819 9 215 21 
Georgia ..................- 58,876 4,931 833,387 5,663 82 68 84 
Hawaii 6,450 868 49,710 7,707 29 57 36 
e ER css 88,557 813 233,788 2,798 40 288 16 
Ilinois Zeg eege 56,400 11,197 1,490,598 26,429 10 133 28 
Iden. -. ....-.-.- 86,291 5,813 541,600 14,924 18 102 80 
1%w⅜. m 88 56,290 2.861 195,740 3,477 36 68 83 
Kansas 82,264 2,280 970,611 11,799 20 426 13 
Kentucky / 222 40, 395 8,387 2,738,859 67,802 3 309 8 
Louisiana ................- 48,528 8,806 8,513,275 175,448 1 2,237 2 
Maine ................--.- 83,215 1,058 86,741 1,1 47 35 41 
Maryland .................- 10,577 4,122 164,919 15,592 17 40 40 
Massachusetts 8,257 5,814 58,846 7,127 30 10 48 
Michiga ss 58,216 9,111 1.291, 653 22,187 11 142 27 
Minnesota ...............- 84,068 3,921 1,097,088 18,050 19 280 17 
Mississippi ...............- 47,716 2,841 410,009 8,593 26 175 28 
Missouri .................- 69,686 4,161 722,728 10,871 23 152 24 
Montana 147,138 746 573,150 3,895 34 768 10 
Nebraska ............-....- 17,227 1,544 111,905 1,449 45 72 32 
Nevada 110.540 590 258,890 2,338 42 438 12 
New Hampshire 9,304 812 17,107 1,839 44 21 45 
New Jersey ............... 7,836 7,338 123,702 15,786 16 17 46 
New Mexico .............- 121,666 1,144 2,091,541 17,191 14 1,828 4 
New York .............-..- 49,576 18,076 897,728 8,023 28 22 44 
North Carolina ............ 52,586 5,441 152,880 2,907 38 28 43 
North Dakota ............- 70,665 637 201,504 2,852 39 316 15 
Ohio. tee 41,222 10,735 1,356,454 32,906 6 126 29 
Oklahoma ................- 69,919 2,715 2,267,095 32,425 7 835 q 
Oregon A 886 96,981 2,284 106,004 1,093 48 46 837 
Pennsylvania 45,333 11,860 2,907,888 64,144 4 245 20 
Rhode Island .............. 1,214 931 ,198 5,105 83 7 49 
South Carolina ............ 31.055 2,816 115,467 8,718 35 41 39 
South Dakota ..............- 77,047 681 101,821 1,322 46 150 25 
Tennese nnn 42,244 4,173 424,768 10,058 24 102 31 
TEXAS... noticia csi Sus 267,888 12,238 15,529,931 58,092 5 1,269 6 
Utah A 84,916 1,203 966,407 11,381 21 803 9 
Vermont .................- 9,609 472 28,779 2,995 87 61 85 
Virginia 40,817 4,981 1,261,974 30,918 8 253 19 
Washington 68,192 8,559 158,505 2,324 43 46 38 
West Virginia. 24,181 1,799 3,890,212 140,201 2 1,884 3 
Wisconsin n 56,154 4,589 132,260 > 41 29 42 
Wyoming 97,914 876 1,644,488 16,795 15 4,874 1 
c 8,615,055 212,822 62,275,000 17,227 RE 293 uM 


1 Incomplete total. 
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Table 7.—Mineral production in the islands administered by the United States 


1972 1973 1974 1975 
Area and mineral Quan- (none Quan- Mee Quan- wasa Quan- eng 


tity sands) ity sands) tity sands) tity sands 


American Samoa: 
Pumice 


thousand short tons ES Se 87 $214 27 $183 15 $15 
Stone ........-.-- do. 49 $414 63 152 50 122 34 147 
Total sico oL uQ XX 414 XX 866 XX 305 XX 162 
Guam: Stone 
thousand short tons 831 1,983 1,246 3,139 798 1,444 781 1,837 
Virgin Islands: Stone 
do.... 726 2,256 664 2,860 688 8,869 253 1,813 


XX Not applicable. 


1 Production as measured by mine shipments, sales, or marketable production (including consump- 
tion by producers). 


Table 8.—Mineral production * in the Commonwealth of Puerto Rico 
(Thousand short tons and thousand dollars) 


— 22 — 9TH TG 

Mineral Quan- Quan- Quan- Quan- 
tity Value tity Value tity Value tity Value 
Cement ...............- 1,946 81,756 2,062 41,203 1,881 70,277 1,582 60,968 
GVV 361 382 464 473 291 332 341 440 
Line 42 1.776 42 2,215 89 2,923 28 2,231 
CT "EE 29 580 29 580 29 624 27 639 
Sand and gravel ........ 7,478 21,287 7,480 21,243 NA NA NA NA 
Stone ........ .......... 18,504 82,798 15,647 41,857 14,362 41,640 18,595 47,515 
Total XX 88,524 XX 107,571 XX š 115,796 XX 2111,793 


NA Not available. XX Not applicable. 

1 Production as measured by mine shipments, sales, or marketable production (ineluding consump- 
tion by producerz). 

2 Total does not include value of items withheld or not available. 
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1974 1975 
: Value Value 
Mineral Quantity (thou- Quantity (thou- 
sands) sands) 
METALS 
Aluminum: i 
a slabs, crude ............ short tons.. r 207,829 $155,817 185,850 $134,064 
REECH do 80,158 33,043 65,747 29,085 
Plates, sheets, bars, ete ..............- do 216,080 247,976 171,008 228,684 
Castings and forgings ..............-- do- 933 19,628 5,008 18,813 
Aluminum sulfate -ooicocoooooccoomomooono do.... 41,875 1,807 47. 5688 2, 897 
Other aluminum compounds do 816,298 109,063 885, 920 131.726 
Antimony, metals and alloys crude ........ do 871 5572 340 348 
Bauxite, including bauxite concentrates 
thousand long tons.. 16 1.218 19 1.651 
FFF!!! mœrm»: dee pounds. 143, 628 1.107 37,388 1.152 
SE metals and alloys `... do 329,926 1.520 1 128, 893 1 785 
ron: 
Boric acid short tons.. 85,740 8,774 83,697 11,582 
Sodium borates, refined E 218,107 33,836 212,266 42,486 
Cadmium thousand pounds 62 238 396 589 
Caleium: 
Carbonate «44 short tons 11,078 1,541 4,640 705 
Chloride do 80,866 1,700 28,859 2,814 
sito phosphate do 29,196 6,864 21,053 6,270 
Ore and concentrates: 
x ports thousand short tons 18 1.430 139 6,896 
Neex ports oes 99 8,101 45 2,111 
Ferrochrome  ......--.-.-......-..-.-- 0... 7 8,765 18 9,075 
S/ ... la thousand pounds 8,679 10,979 4,287 14,881 
Columbium metals, alloys, other forms ....do.... 83 568 53 787 
Copper: 
Ore, concentrate, composition metal and 
unrefined (copper content) short tons r 28,881 28,819 16,451 14,454 
SEA . cecces do 41,842 46,418 45,002 40,793 
Refined copper and semimanufactures do 202,208 448,584 258,165 465,558 
Other copper manufactures ........... do 832 17,583 9,518 14,158 
Copper sulfate or blue vitriol .......... do 1,815 2,188 1,248 2,067 
Copper-base alloys ...................-. do 169, 521 284, 889 180,254 179,888 
Ferroalloys: 
Ferrosilicon `... e e e .. . .. .... . -- do 6,575 8,338 89,712 15,732 
SCHEER EE do 3.677 408 43 7 57 
Ore and base bul lion troy ounces.. 308,081 49,410 893,970 63,654 
Bullion, refined ....................-.. do 8,555,193 179,070 8,101,812 429,278 
Iron ore thousand long tons.. 323 35,148 537 60,071 
Iron and steel: 
e u sl. RE LS. Su short tons 100,582 6,748 69,596 4,686 
Tron and steel products (major): 
Semimanufactures do.... r 4,757,829 1,378,496 1,690,956 633,502 
Manufactured steel mill products ..do.... 2, 234, 200 71,638,541 2,284,048 2,836, 341 
Iron and steep scrap: Ferrous scrap, including 
rerolling materials thousand short tons. 9,023 881,885 9,642 780,984 
BIOS ac . E short tons 51,902 ,024 189,516 5,5 
Pigs, bars, anodes, sheets, ete ........ do- 61.982 32,685 21,256 12,041 
8% A A do 59,866 16,813 49,951 10,063 
Magnesium, meta] and alloys, scrap, semimanu- 
factured form do 46,398 48,511 82,591 48,191 
Manganese: | 
Ore and cühdentrate 3 Ne RE e do 223,088 18,656 204,523 13,886 
Ferroman gane do 7,011 2.204 32,800 10,601 
Metal ona (G do 2,818 2,119 8,256 8,818 
Mercury: 
Exports 76-pound flasks.. 466 270 339 152 
% ⁰ A LS 202 Ona a Si 155 68 
Molybdenum: 
Ore and concentrates (molybdenum content) 
thousand pounds.. 78,660 151,075 62,611 159,592 
Metals and alloys, crude and scrap ....do.... 105 256 817 858 
NIE a a ea do 415 4,210 270 2,863 
Semifabricated forms, n. eee do 251 1.670 312 1.790 
%%% mm; ce do 208 728 60 296 
Ferromolybdenum .................-.- do.... 4,094 7,094 2,241 4,798 


See footnotes at end of table. 
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Table 9.—U.S. exports of principal minerals and products—Continued 


1974 1975 
: Value Value 
Mineral | Quantity (thou- Quantity  (thou- 
sands) sands) 
METALS—Continued 
Nickel: f 

Alloys and scrap (including Monel metal), 
ingots, bars, sheets, etc PEE short tons 22,355 $94,980 23,118 $102,400 
Catalysts deet Sé do- | 3,477 9,143 3,536 13,713 
. Nickel-chrome electric resistance wire do 1.117 6,056 679 4,769 
e Betteng forms, n. eee do 3, 493 23, 319 . 2,188 20,420 

atinum: : 


- Ore, concentrate, metal and alloys in ingots, | 
bars, sheets, anodes, ` and other forms, in- 
cluding scrap ........-...-... troy ounces.. 474,494 78,142 376,450 56,412 
Platinum-group metals: AN 
Palladium, rhodium, iridium, osmiridium, 
ruthenium, and osmium (metal and alloys 


including serap) ..-...-....--..---- do 361,260 89,279 283,435 31,102 
. Manufactures, except jewel NA 3,753 NA 3,246 
Rare earths: cerium ore, metal, alloys, lighter 
CC II IN pounds.. 192, 144 503 100,279 | 800 
Silicon: 
. Ferrosilicon .............-..--.- Short tons.. 6,575 8,838 . 88,452 :15,281 
T Silicon carbide, crude and in grains do r 13,612 5,813 12,970 6,889 
ver: ; 
Ore, concentrates, waste, sweepings | 
thousand troy ounces.. 12,699 58,956 10,005 43,481 
Bullion, refined ......................- do 5,691 27,695 22,621 104, 086 
Tantalum: 
Ore, metal, other forms ...thousand pounds 704 6,813 581 5,545 
= Powder L. ¿LZ sl S. ee eet E QE do 233 7,008 161 5,974 
n: 
Ingots, pigs, bars, etc.: 
Exports long tons.. 5, 908 47,774 1.421 10,457 
Reexports .........----..-........- do 2,507 15,700 2,118 15,531 
Tin scrap and other tin-bearing material ex- 
` cept tinplate sera do 7,325 5,950 5,062 4,343 
Titanium: ME 
Ore and concentrate short tons.. 8,264 727 8,147 605 
Sponge ( tee: “odide. titanium and scrap) l | 
do 4,730 9,288 4,826 . 7,630 
"^. Intermediate mill shapes and mil products, 
7) ³ðÄAAA M 8 do 1,719 19,600 1,900 24,726 
Dioxide and pigments???sssss do 2 30,379 2 24,575 15,807 12,110 


Tungsten: Ore and concentrates 
(tungsten content) : 


Exports 2222 thousand pounds 1.187 . 4,896 1,816 8,082 
Reex ports 44422 do 88 292 316 930 
Uranium: | ; 
Ores and concentrates (it content) a," 
| pounds =e Ge 122,663 1,840 
Metal isa et et ose do 20,496 822 14,840 203 
Compounds e 4 do 4, 682, 926 30,855 8,837,266 52,040 
Isotopes (stable) and their compounds ...... NA 2,786 - NA 2,679 
Radioactive materials thousand curies.. 25,431,262 16,571 87,850,886 20,088 
Special nuclear materials NA 158, 267 NA 236,849 
Vanadium: | 
Ore and concentrate, pentoxide, etc. (vana- 
dium content) .............--..-- pounds. 406,235 1,827 480,592 1,628 
ži Ferrovanadium ......-..........--..--do.... 2,670,821 7,868 2,035,851 7.952 
ne: 
Slabs, pigs, blocks .............- short tons.. 19,062 16,511 6,897 5,870 
Sheets, plates, strips, other forms, n.e.c 
do 3,487 8,842 1,629 2,086 
Waste, scrap, and dust (zinc content) .do.... 12,088 6,280 5,051 2,448: 
Semifabricated forms, n.e.c ....- Mi Se do 28,456 27,848 14,196 9,879 
Zirconium: | 
Ore and concentrate pounds.. 42,973,250 23,328 87,531,345 4,787 
, Metals, alloys, other forme do-... 1,650,695 18,195 2,649,694 25,829 
NONMETALS i Se | 
Abrasives: 


| ‘Dust and powder of precious or semiprecious 
| stones (including diamond dust and powder) 


thousand carats.. 14,005 34,822 12,802 32,088 

Crushing bort! do 11 25 3 12 

Industria] diamond do 981 5,4600 950 5,948 

Diamond grinding wheels do. 894 5,574 684 4,933 
Other natural and artificial metallic abrasives 

and products .....- e ut 2 NA 69,627 NA 59,868 


See footnotes at end of table. 
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1974 
Value Value 
Mineral Quantity (thou- Quantity (thou- 
sands) sands) 
NON METALS—Continued 
Asbestos: 
Exports: 
Unmanufactured ........... Short tons.. 55,114 $8,643 34,921 $10,059 
Products geren . do.... NA 60,256 NA 60,656 
Reexports: 
| Unmanufactured ................. do- 6,609 549 1.526 608 
Produet s do NA 140 NA 220 
Barite: 
Natural barium sulfate ...............- do 61.245 2,518 57,386 1,868 
Lithopone «4 do 1,185 967 1,833 1,060 
Boron, boric acid, borates (crude and refined) 
BEE r 249,884 42,610 245,968 54,018 
Conr Ee Owens 289,844 . 14,860 494,182 28,409 
ays: | 
Kaolin or china clay ................. do 848,873 42,080 878,619 47,905 
Fire ela 3 224,110 5,988 219,481 7,191 
Other class 22.. ----------.-- Once 1,876,888 66,148 1,216,088 - 65,202 
Feldspar, leucite, nepheline and nepheline syenite 
thousand pounds 86,638 662 19,087 507 
Fluorspar ........-..--.. 2. .... ..... short tons.. 5,847 816 1,855 194 
Gem stones: 
Diamond ............-.....- thousand carats.. 284 r 304,639 265 236,988 
Poris RA Si d bayu NA 817 NA 413 
Other eebe beer NA r 19,627 NA 25,480 
Graphite. _...-...-. eer eege short tons... 12,189 1,693 10,586 1,890 
Gypsum: 
Crude (crushed or calcined) 
thousand short tons 182 8,910 75 4,505 
Manufactures, n. ee 24444 NA 6,934 NA 5,976 
Lithium hydroxide ...... dune thousand pounds.. . 1,198 1,118 1,226 1,593 
Kyanite and allied minerals .......... short tons 135,982 8,205 150,869 9,855 
¡AAA y k do 31,639 1.516 53 853 2,746 
Magnesium compounds: E 
|: Magnesite and dead burned.thousand pounds 102,533 7,749 165,309 14,146 
Magnesite (crude, caustic calcined, lump or 
ground) J... L. J S.S.S. S.S. we do 21,465 5,088 18,195 4,538 
Mica (sheet, waste and scrap and ground) 
pounds.. 16,842,858 3,085 10,977,353 3,154 
Mica (manufactured) ............-.......-- do... 1,053,980 8,430 1,132,301 3,950 
Mineral-earth pigments, iron oxide, natural and 
manufactured ..... .- . . .  . . . . .... short tons... 15,585 9,437 13,231 7,710 
Nitrogen compounds (major) -thousand short tons r 3,757 r 566,533 4,684 841,710 
Phosphate rok do.... r 14,208 r 255,899 12,606 461,553 
Phosphatic fertilizers : 
Superphosphates e do.... r 1,153 r 227,490 1,180 193,230 
Ammonium phosphates ..............- do 1,992 358,807 2,422 532,274 
Elemental phosphorus ....... ---Short tons.. r 33,691 r 20,119 35,845 36,659 
Mixed chemical fertilizer 
thousand short tons 474 53,476 324 40,695 
Pigments and compounds (lead and zinc) : 
Lead oxides 
Pigment grade Short tons 3,395 1,926 1,695 901 
ther grade ..............--...-.. do.... 1,684 1,511 580 490 
Zinc oxides: 
Pigment grade! do 9,237 4,021 2,389 1,867 
Other grade do.... 8,008 2,417 715 496 
Zine compounds ..-.-.... . . . . .  . nnn do 1,185 967 917 1,060 
Potash: 
Fertilizer `... e o me AN eee do 1,414,598 66,175 1,419,317 2 92,701 
Chemicaaalklwl 22.222222. do 38,290 14,712 104, 497 18,949 
Pumice and pumie ite thousand pounds. 5,821 1,211 2,504 1,027 
Quartz (natural), quartzite, cryolite, chiolite 
Salt short tons 8,002 808 1,767 1,106 
Crude and refined thousand short tons.. 521 4,276 1,332 9,070 
Shipments to noncontiguous territories `. do. 19 1,793 20 2,304 
Sand and gravel: 
Sand: 
Construction short tons. 658,801 1.132 510,859 1.111 
Industrial `... — 2-2-2 do 1,123,954 9,864 2,171,109 13,071 
Gravel. cuina IT a aka do. 472,896 668 37,290 864 


See footnotes at end of table. 
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1974 | 1975 
| | | Value Value 
Mineral . . Quantity (thou- Quantity  (thou- 
sands) sands) 
NONMETALS—Continued 
Sodium and sodium compounds: | 
Sodium sulfate .................- short tons.. 51 $3,250 77 36,144 
„„ carbonate ......--.-..--.------ do 564 34,156 552 45,985 
e EE (block) do 86 1.559 49 1.464 
Limestone (erushed, ground, broken) do 2,198 7,153 3,886 9,993 
Marble and other building and monumental NA 1,920 NA 2,449 
Stone (erushed, ground, broken) 
thousand short tons... 625 4,850 396 ‘6,848 
Or , einn NA 2,077 NA 2,376 
ur: 
Crude thousand long tons 2.580 95,516 1,288 69,558 
Crushed, ground, flowers of ........... do 21 1,829 7 2,248 
Tale (crude "and ground) ...........- short tons... 182,706 6,711 157,681 6,338 
FUELS 
8 Bae C thousand pounds 201,787 32,947 87,947 15,474 
Anthracite ............- thousand short tons.. 785 16,677 640 25,801 
Bituminous 2 do.... 59,926 2,420,334 65,669 8,232,898 
A Mite A do 113 6,729 90 9,566 
GG/«ͤ«ͤ ] ⅛ AA e do. 1,278 : 48,564 1,278 74,732 
Natural gas thousand cubic feet. r 110,173,729 r 70,209 105,879,552 114,275 
Petroleum: 
Crude ...........-...-...- thousand barrels 1,072 18,565 | 19 187 
Golinggs srini 0 cos 656 12,105 185 8,108 
M UTEM imo HN AT pe FICA MEER 83 655 1,687 826 3,459 
Naphth 2.2 A . ... . . ..... EE 1,293 27,211 1,168 27,271 
Kerosine ..........--....---- EN E O.o- 525 7 
Distillate oil ............-....-..--..-- — 307 5,518 92 1,156 
Residual ol do. 4,261 41,232 4,892 43,179 
' Lubricating oil ...................--- do- T 11,807 321,951 8,827 300,873 
/ ͥ es l Ll. SOS Ous do. 841 5,238 245 6,222 
Liquefied petroleum gases do- 9,033 94,464 9,432 100,041 
WOK. sooo ³˙1A ee See ee sz S 0.... 862 84,464 581 27,502 
% ³Ü1¹iǗꝛwͥAqA y do 40,790 181,171 36,949 315,239 
Petrochemical feedstockkk s do 5, 558 65,712 7,438 95,681 
Miscellaneouass 2-2222 do 1,194 44,433 1,088 43,976 
o MË XX * 12,645,291 XX 14,881,190 


* Revised. NA Not available. XX Not applicable. 
1 Data shown pending clarification by source, subject to change, Bureau of the Census. 
3 Adjusted by the Bureau of Mines. 
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1974 1976 
: Value | Value 
Mineral Quantity (thou- Quantity (thou- 
sands) sands) 
METALS 
Aluminum: 
Meta] ......--..--..--....------- short tons.. 508,643 $312,479 484,119 $816,873 
% ⁵² A uuu coe a do 74,743 42,569 54,806 e 
Plates, sheets, bars, etc ....--..--...-- do.... 46,081 47,489 61,354 65,079 
Aluminum oxide (alumina) ..........- do 8,627,024 270,617 3,507,415 370,039 
Antimony: 
Ore (antimony content) .............. do.... 14,655 20,866 8,320 14,585 
Needle or liquated ...................- do 86 271 74 255 
%%% ⁰ ² e ⁰⁰ꝛ as o A 2,203 7,550 2,112 5,677 
%%%%%%;CXͤ]]“ffff.kũ as o---- 6,269 15,580 9,908 12,588 
Arsenic: 
White (As203 content:) do 13,742 2,449 12,013 4,426 
Mell... Eege do.... 707 8,651 483 2,716 
Bauxite (crude) ...........-. thousand long tons.. 14,808 NA 10,782 NA 
Beryllium orte short tons 1,368 414 1 1,479 1 468 
Bismuth AA dE pounds.. 1,893,744 15,606 1,831,178 9,442 
Boron: ; 
Carbide Seege he do.... 75,429 265 187,572 645,354 
Boric acid e nMMiMŅiħiniħiħŇțħțħħ do 844,811 149 345,237 59,339 
C 5 borate (crude) ..............- O.... 42,427,527 852 665,282,829 1,559,662 
um: 
Metal... «narcos acts da short tons.. 1,985 14,674 2,618 13,902 
Flue dust (cadmium content) ......... do 166 603 346 1.489 
Calcium: 
Metal .nlcoclconmciieellaseacesemewde pounds 109,252 121 70,128 78 
Chloride `... short tons 3,599 156 12,021 598 
romate: 
Ore and concentrates (Cr203 content) 
thousand short tons.. 481 28,532 559 60,651 
Ferrochrome ......................-..- do r 103 r 55,924 198 190,630 
Metal // 0 os .Sss S o. 2 5,388 2 6,630 
Cobalt: 
Met! thousand pounds 14,791 49,661 6,092 25,611 
Oxide (gross weight) do 1.509 4,514 233 77 
ts and compounds (gross weight) do 2 12 41 14 
Columbium oreeẽ9 do 3,129 3,207 1.542 2,012 
Copper (copper content): 
Ore and concentrates short tons.. r 84,728 r 121,422 29,301 35,649 
Regulus, black, coar see do. 2,426 12,033 5,675 20,660 
Unrefined, black, blister .............. do 200,607 383,491 78,969 90,846 
Refined in ingots, ete ................. do 313,349 551,442 142,945 106,159 
Old and scrap .......- 3 do 31,109 r 50,641 14,399 14,409 
Ferroalloys, neg ..-...--..-.---.-.-----.-- Osce r 81,709 r 38,102 62,125 $6,991 
A "uacaodasudleubissegm edu meses kilograms.. 6,536 4,107 6,830 8,665 
d: 
Ore and base bullion ........... troy ounces.. 329,857 45,974 813,038 50,056 
%% sont taa a a oe eier 2,321,981 350,706 2,848,936 406,588 
eil 8 Orcus 492,978 1,906 118,800 62 
ron o 8 thousand long tons 48,029 696, 298 46,743 860,496 
Iron and steel: 
Pig iron See short tons 342,348 41,038 478,106 69,816 
Iron and steel products (major) : 
Iron produetssͤ do 49,524 29,828 47,535 82,299 
Steel products .........-...-.....- do.... T 16,696,509 "5,553,378 12,440,326 4,475,191 
Y PSP j y IE p sua do 8,480 26,166 93,082 24,464 
Tinplate dee 0 12,645 861 12,277 786 
Ore, flue dust, matte (lead content) -.do...- 62,691 15,180 45,024 12,829 
Base bullion (lead content do 831 331 462 1 
Pigs and bars (lead content) .......... do 118,367 57,698 99,054 46,708 
Reclaimed scrap, etc. (lead content) do- ,286 834 1,741 617 
Sheet, pipe, shot ...................... do- 196 138 147 99 
Magnesium: 
Metallic and scrap .......-...........- do 4,815 3,518 6,787 9,299 
Alloys (magnesium content) .........- do 440 1,573 1,111 2,215 
Sheets, tubing, ribbons, wire, and other 
forms (magnesium content) -------- do- 50 135 5 83 
5e (856. ) 
or more manganese | 
6 content) : f SE do- 592,818 45.091 765.530 77.108 
Ferromanganese (manganese 
)) —éN88 do 327,874 88,426 306,650 128,381 
nm tae r 2,506 1.379 4.378 4.041 


See footnotes at end of table. 
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Table 10.—U.S. imports for consumption of principal minerals and products-—Continued 


Mineral 
METALS—Continued 
Mercury: 
Compounds. pounds 
Mt!!! ege T6-pound fia flasks.. 
Minor metals, selenium and salts ........ pounds.. 
Molybdenum: 
Ore (content) ..................-...- do.... 
Waste and scrap .............--..--.- do 
f(!õÄÜ%; ̃ ů⁰AuUU!-“· è/ĩijĩzñ A Su des do 
Compounds do- 
Nickel: 
Pigs, ingots, shot, cathodes ......short tons... 
Plates, bars, ete 9 4 do 
S/ ĩ² ⅛ . ] uy ces cee ae do 
SHP A AAA rut do 
Powder and flak es do 
Ferronickel ..................-...---- do 
J%%%%%%Gĩ]³˙¹ w A 8 88 
Platinum- group metals: 
Unwrought: 
Grains and nuggets 
(platinum) troy ounces.. 
Sponge (platinum) .............- do- 
Sweepings, waste and scrap ...... do- 
,, . AE do- 
Palladium .......-...--.--....-.-- do- 
Rhodium nn -=-= o--.- 
Ruthenium ...........--...--...-..-- do 
Other platinum-group metals do- 
Semi manufactured: 
Platinum: .... . ge, do 
Palladium .............-.......-.- do. 
Rhodius do- 
Other platinum- group metals do- 
Radium: Radioactive substitutes 
Rare earths, ferrocerium and other cerium 
% . none ri pounds.. 
Silicon (silicon content) : 
Metal... AA a short tons.. 
Ferrosilicon ............-..-........-- do 


Silver (general imports) : 
Ore and base bullion ..thousand troy ounces.. 


Bulli EE do 
Sweepings, waste, dore do.... 
EE 9 thousand pounds 
in: 
Ore (tin content) .............--.- long tons.. 
Blocks, pigs, grains, ete .............- do...- 
Dross, skimmings, scrap, residues and tin 
alloys, n.s.p.f ..............-...-..-- do 
Tinfoil, powder, flitters, ete 
Titanium: 
Ilmenite? ....................-- short tons.. 
Rutile: sueo ³ mmm ab Once 
t.. ee ꝛ pounds.. 
Ferrotitanium ..............-.-.----.- Oise 
Compounds and mixtures 022 
Tungsten (tungsten content): 
Ore and concentrates ...... thousand pounds.. 
Waste and scrap .........-.......-..- do 
Other allo do- 
Ferrotungs teen do 


Uranium and other uranium- bearing and 
nuclear materials: 


Oxide Uas o do- 
Compounds, n.e ee 9 do 
Isotopes (stable) and their compounds ...... 


Radio isotopes, elements, etc.thousand curies.. 
Vanadium (content): 


Ferrovanadium ...........- thousand pounds 
Yanadium-bearing materials (vanadium 
pentoxide content) ...........-..... do 


See footnotes at end of table. 


1974 


Quantity 


62, 807 
52,180 


841,259 


155,125 
100,159 


53,947 


r 1,456,188 
137,814 


r 1,884 
42,999 
8,699 
9,871 


102,430 


6,449 


i 274, 026 


199,855 
750,073 


1,549 
r 205,330 
NA 


57,519 
5,914 


r 93,131 


34,568 
89,063 
8,864 
1,897 


5,877 
39,602 


1,761 
NA 


318,720 


r 70,868,757 


11,098 
179 
2,462 
808 


3,670,678 
12,866,822 


A 
24,246,498 


288 
7,744 


Value 


(thou- 
sands) 


$153 
18,948 
10,611 


217 
218 
574 
1,515 


450,342 


15,081 


18,626 


r 50, ,800 


35,388 
(pors 


98 
* 30,450 


7,585 
238 
16,700 


r 66,501 


150,284 
432,868 


40,642 
7,1 69 


35,999 


289,592 


1,186 
9,381 


13,718 


t 38,773 


MATE 
25,810 


1975 
Quantity 


889,820 
2,566,680 
2 


38,926 
682,039 


107,084 


33,852 


3,652 
47,805 


21,197 
01,629 
t, 596 
1 ,624 


6,814 
48,665 


CG 


994, 092 


865504, 310 


8, 570 

1 Aë 

418 
2,451,538 
19,256,578 
A 
35,346,036 
273 

8,185 


44,114 


19, 664 
81,665 
817 


11,104 
2,542 


24,481 


161,507 
957 


8,207 
1,485 
7,045 
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Table 10.—U.S. imports for consumption of principal minerals and products—Continued 


1974 1975 
Value Value 
Mineral Quantity (thou- Quantity (thou- 
sands) sands) 
METALS—Continued 
Zine: 
Ore (zine content) .............- short tons 183,733 $31,430 428,544 $108,822 
Blocks, pigs, s'abs ...................- do. 543,806 r 431,251 374,922 273,636 
Sheets, etkkk‚.kk‚4‚’kl.k.‚ ee do.... 640 568 236 507 
Old, dross, skimmings ................ do 8,863 1,786 8,158 1,238 
Dust, powder, flakes .................. do... 9,181 9,799 5,739 5,744 
Manufactures GE NA 563 NA 7 
Zirconium: 
Ore (including zirconium sand) ....... do 62,504 6,398 40,205 8,874 
Unwrought, scrap, compounds ........ do 2,702 4,365 2,013 5,991 
NONMETALS 
Abrasives: 
Diamond (industrial) ...... thousand carats.. r 18,417 62,920 14,291 53,383 
Other abrasivdes omaamme NA 80,054 NA 68,481 
SE Ree short tons.. 786,164 128,822 538,558 111,011 
rite: 
Crude and ground ...................- do 764,625 9,155 672,528 9,264 
Wither ite do 3,435 710 85 44 
Chemicallss . . . .. . .. . ... . .. do- 48,883 13,033 10,987 4,443 
SE 73 thousand short tons 5,732 101,734 8,702 70,620 
ays: 
z EE AE IOA EILAT ANAE short tons 87,012 1,778 33,851 1,644 
Manufactured .......................- 989 5,806 415 4,143 803 
F Su EE do. 21,216 6,969 22, 120 9,058 
Feldspar: 
Wa Le TEE do- 30 (3) 1209 17 
Ground and crushed .................- do.... 62 8 81 6 
Fluorspar ..--..- .. .. . .... Jed onerosa do- 1,336,389 60,988 1,050,448 61,059 
Gern stones: 
Diamond .................- thousand carats.. 4,533 760,040 4,577 722,119 
Emeralds .............-......-...-....-- o. 871 84,046 806 40,348 
Other AAA NA 88,234 NA 87,968 
Graphit short tons 82,636 5,677 65,663 5,698 
Gypsum: 
Crude, ground, calcined_thousand short tons 7,426 17,709 5,450 16,193 
Manufaceture ss NA 4,180 NA 3.617 
Iodine (crude) ..............- thousand pounds 7,970 14,849 5,809 11,721 
RFI! boc ese gu eee short tons 194 12 65 3 
Lime 
Hydrated ___. lll do 48,284 1,811 44,637 1,392 
Other 2.2 8 Occ 367,917 6,368 214,311 4,867 
Lithium: 
Orë nia cotas do.... 8,165 323 4,548 538 
Compounds. do- 84 249 11 107 
Magnesium compounds: 
Crude magnesitttee . ... do 19 1 10 1 
Lump, ground, caustic calcined 
magnesia aa „œE do- 8,990 692 5,716 502 
Refractory magnesia, dead-burned fused 
magnesite, dead-burned dolomite ....do.... 156,401 18,455 156,332 24,668 
ger Compounds do 32,064 2,107 36,572 1,796 
ca: 
Uncut sheet and punch .. thousand pounds r 793 947 904 696 
S ³o·˙ A aE do 6,634 193 10,672 356 
Manufaeturee Ss do r 6,554 4,928 5,075 2,935 
Mineral-earth pigments; iron oxide pigments: 
Ocher (crude and refined) ...... short tons.. 53 10 20 8 
Siennas (crude and refined) do 1,309 264 521 107 
Umber (crude and refined) ........... do- 7,790 565 4,251 350 
Vandyke brown ........-............-- do.... 958 183 319 57 
Natural, other .........-....-.......-- do 2,162 876 1,001 223 
Synthetic ........--..--..--..--....-- do 41 943 14,969 21, 867 8.444 
Nepheline syenite: 
Cridè 2 sz Su —T—V—qꝓLwW 25 oseox ce do.... 4,605 79 6,275 98 
Ground, crushed, ete do.... 505,028 7,558 424,838 6,869 
en compounds (major), including 
A a “thousand short tons 3,374 345,230 8,113 415,584 
Phosphate (crude) ........--..........-.-- do.... 1182 18,999 37 1,604 
Phosphatic fertilizers ....................- do. 202 32,512 147 26,970 
Pigments and salts: 
Lead pigments and compounds short tons 14,384 10,001 15,337 7,470 
Zinc pigments and compounds ........ do 39,436 26,048 18.447 10,746 
Póotásh ’²²˙——VRRAT Ly ee as do 7,265,222 256, 082 6,292,329 285,272 


See footnotes at end of table. 


162 


MINERALS YEARBOOK, 1975 


Table 10.—U.S. imports for consumption of principal minerals and products—Continued 


1974 1975 
' Value Value 
Mineral Quantity (thou- Quantity (thou- 
sands) sands) 
NONMETALS—Continued 
Pumice: 
Crude or unmanufactured ...... short tons 8,415 $228 3,260 $77 
Wholly or partly manufactured ....... do- 284,505 1,214 142,120 380 
Manufactures, n.s.p.f ..........-....-....--- NA 80 N 76 
Quartz crystal (Brazilian pebble) ...... pounds 1,731,913 624 1,487,272 931 
Salt —Á e 8 thousand short tons.. 958 14,428 8,215 15,272 
Sand and gravel: 
Glass sand WR do. 51 486 45 475 
Other sand and gravel ...............- do.... 843 852 829 801 
Sodium sulfate .........-..--.-.-....-..--.. do 375 10,382 285 12,624 
Stone and whitinn ggg NA 51,631 NA 45,625 
Strontium: 
Mineral . short tons... 38,431 1,145 21,613 826 
Compound 222 do.... 8,547 8,095 3,100 1,261 
Sulfur and compounds, sulfur ore and other 
forms n.e.s ......-...-.-.-- thousand long tons.. 2,150 51,124 1,897 70,848 
Tale, unmanufactured ..............- short tons.. 80,252 2,238 23,878 1,471 
MINERAL FUELS 
Carbon black: 
Acetylerekk4kee E .pounds.. 7,149,624 2,814 5,839,266 2,578 
SE black and carbon black do.. 29,615,297 4,329 83,034,187 4,284, "281 
Bituminous (slack and culm) and 
lign ite short tons 2,080,407 57,731 939,721 21,682 
A 8 88 48,233 888 16,367 270 
Coké A A 8 do.... 3,540,326 193,165 1,818,981 156,488 
Natural gas, ethane, methane, and mixtures . 
e thereof ...............-..- thousand cubic feet.. 967, 116,135 503,277 944, 352, 390 1.070, 539 
eat: 
' Fertilizer grade“ short tons 823,263 22,816 283,732 23,971 
Poultry and stable grad do 8,267 266 6,626 488 
Petroleum: | 
Crude petroleum thousand barrels 1,362,453 15,252,724 1,581,129 18,290,012 
TU E do 3,033 5549 A 489,351 
Residual ... . Deeg do.... 499,914 5,087,761 862,084 8,958,178 
Unfinished oils ......................-. do 13,866 2,189 1,514 18,042 
Gasoline nnen do 38,908 570,829 22,740 314,971 
Jet fuel aries do 56,667 649,685 44,368 619,102 
Motor fuels, n. eas HE do- 955 10,907 666 8,799 
Kerosine .....................-......:d0.... 1,023 20,854 46 511 
Lubricants 7 K TA oaths do r 310 6,983 130 4,159 
A 8 do 352 11.257 157 6,128 
Naghtha EE do 88,275 1,131,872 64,654 782,485 
Liquefied petroleum gases V do 45,091 365,028 41,171 354,947 
/ ³˙¹¹wꝛmAà l... do 12,209 64,144 4, 835 52,274 
Miscellaneooun . . . . ~~ do 19,353 159,768 21,285. 248, 458 
!0öõĩÜ6ͤl5ß XX * 39,586,408 XX 465,389,660 
r Revised. NA Not available. XX Not applicable. 


1 Adjusted by the Bureau of Mines. 


2 Includes titanium slag averaging about 70% TiOs, for details, see Titanium chapter. 


3 Less than 14 unit. 
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Table 11.—Comparison of world and U.S. production of principal mineral commodities 
(Thousand short tons unless otherwise specified) 


Minerals 


MINERAL FUELS 
Carbon black ...million pounds.. 
Coal: 


Bituminous ................. 
Lignite ............-.......- 
Pennsylvania anthracite ..... 
Coke (excluding breeze) : 
Gas houses 
Oven and beehive ........... 
Natural gas (marketable) 
million cubic feet. 
ENEE 
Petroleum (crude) 
thousand barrels.. 


NONMETALS 


Gypsum ..---... .. . . . . . . . .. . 
Lime (sold or used) 
Magnesite 
Mica (including scrap) 

thousand pounds.. 
Nitrogen, edil 
Phosphate 


ume 


Sulfur, elemental 
thousand long tons 
Talc, pyrophyllite, soapstone .... 
Vermiculite ss 
METALS, MINE BASIS 


Antimony (content of ore and 


concentrate) ...... short * 
Arsenic, white 0...- 
Bauxite ..... thousand long tons 
! short tons 
Bismuth ...... thousand pounds.. 
Chromite ...........--....------- 


Cobalt (contained) ..short tons.. 
Columbium-tantalum concentrate 8 
thousand pounds.. 

Copper M nent of ore and con- 
etui thousand troy ounces.. 
Iron ore ....thousand long tons.. 
Lead (content of ore and concen- 
trate) 


Mercury 
thousand 76-pound flasks.. 
Molybdenum (content of ore and 
concentrate).thousand pounds.. 
Nickel (content of ore and con- 
centrate) 


See footnotes at end of table. 


7,803 


2 1,866,952 
919,495 
193,686 


20,009 
404,898 


47,171,491 
220,695 


20,537,727 


4,589 
4,944 
776,066 
bi 


515,410 
44,613 
122,147 
26,432 
15,877 
22,271 
182,102 
109 


49,362 


6,284 
555 


52,727 
8,063 
89,941 
881,244 
8,832 
25,068 
261 
189,274 


871 


1974 


3,390 
585,504 
15,496 
6,617 
61,581 
21,600,522 
731 


3,202,585 


113 
1,106 

5 82,888 
6 6,393 


664 

763 

201 

w 
11,999 

5 21,645 
w 


273,952 


5 46,565 


11,419 
1,290 
341 


101,597 
1,127 

11 84,355 
664 

2 
112,011 
17 


6,854 

2 1,976,204 
948,265 
195,195 


19,285 
398,152 


47,207,325 
223,327 


19,497,213 


51,502 


880,964 
8,788 
26,896 
251 
178,883 
900 


2,741 
628,619 
19,819 
6,208 
57,207 


20,108,661 
772 


3,056,779 


101,413 
1,052 
1178,866 
621 

7 


105,980 
17 
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Table 11.—Comparison of world and U.S. production of principal mineral commodities— 
Continued 
( Thousand sliort tons unless otherwise specified) 


1974 1975 P 
U.S U.S. 
per- per- 
Minerals World te Sie World Ge pech 
Vize duc- world pue duc- world 
| tion Dro- tion pro- 
duc- duc- 
tion tion 
METALS, MINE BASIS—Continued 
Platinum-group metals 
thousand troy ounces.. 5,774 18 (4) 5,767 19 (€ 
BÜVéP eege do 294,935 88,762 11 294,268 84,938 12 
Tin (concentrate of ore and con- | 
centrate) ........ metric tons 288,747 W NA 225,195 WwW NA 
Titanium concentrates: | 
Ilmenite8 ..................- 8,099 745 24 2,854 717 25 
Rutile8 s 865 6 2 887 w NA 
Tungsten concentrate (contained 
tungsten) ..thousand pounds.. 81,509 7,881 9 82,580 5.588 7 
Uranium oxide (UsOs) 8 
short tons 24,576 11,614 47 26,442 11,439 43 
Vanadium (content of ore and | 
concentrate) ............ do 21.112 4,870 23 23,831 4,743 20 
Zinc (content of ore and concen- 
//! . 6,281 500 8 6,131 469 8 
METALS, SMELTER BASIS ) 
Aluminum .......-.......-.....-- 14,528 4,903 34 13,278 3,879 29 
Cadmium short tons 19,038 12 3,338 18 16,906 122,193 13 
ee, ß 8,111 131,570 19 7,78 131,447 19 
Iron, Pig A cuss 564,501 95,477 17 526,017 79,721 15 
J) Ea 85 14673 17 714 17 
Magnesium `... — 4 145 w NA 142 W NA 
Selenium 8 ....thousand pounds 2,709 644 24 2.508 358 14 
Steel ingots and castings 780,007 145,720 19 712,588 3 116,642 16 
Tellurium 8 __..thousand pounds 447 191 43 328 181 40 
TCT ces metric tons 228,341 16 6,096 3 230, 055 16 6,500 3 
Algen 6,022 555 9 5,557 V 496 9 


SC AMAA NA Not available. W Withheld to avoid disclosing individual company con- 
enti ata. 

1May not represent total world production because confidential U.S. data are excluded for some 
commodities. World totals include reported figures and reasonable estimates; however, for some com- 
Sortie"? where data were not available, no reasonable estimates could be made and none have been 
inclu 

2 Includes small quantities of lignite for the People's Republic of ‘onma and Pakistan, ST 
anthracite for Colombia. 

3 Includes low- and medium-temperature and gashouse coke. 

t Less than 1% unit. 

5 Includes Puerto Rico. 

6 Kaolin sold or used by producers. 

7T Year ended June 30 of year stated (United Nations). 

5 World total exclusive of the U.S.S.R. 

? Dry bauxite equivalent of crude ore. 

19 Recoverable. 

1 Includes byproduct ore. 

13 Includes secondary. 

13 Smelter output from domestic and foreign ores, exclusive of scrap. 

14 Lead refined from domestic and foreign ores; excludes lead refined from imported base bullion., 

15 Data from American Iron and Steel Institute. Excludes production of castings by companies that 
do not produce steel ingot. 

16 Includes tin content of alloys made directly from ore. 


Abrasive Materials 


By Robert G. Clarke 


The production of natural abrasives 
varied in quantity and value compared 
with those of 1974. Output of tripoli- 
type materials and garnet both decreased 
in quantity and value. Special silica stone 
products decreased in quantity but in- 


creased in value. The production of emery 
increased 38% in quantity. The production 
of manufactured abrasive materials de- 
creased for all types and the decreases 
were more in quantity than in value. 


Table 1.—Salient abrasive statistics in the United States 


Kind 1971 1972 1973 1974 1975 
Natural abrasives (domestic) sold or used 
by producers: 
Tripoli (crude) ...------ short tons -- 75,134 87,864 101,519 r 85,121 80,562 
A ee thousands .. $569 $797 $9 929 r $623 $565 
Special silica stone products ! 
short tons 2,849 8,241 8,466 8,184 2,953 
Value 222 thousands 8563 $670 $677 $717 $1,061 
Garnet 222 short tons 18,984 18,916 22,772 24,684 17,204 
Value thousands $1,934 $1,957 $2,380 $2,551 $1,690 
Emery j short tons 1,586 2,883 2,884 2,520 3,487 
Valuvbe 22 thousands W W W w 
Artificial abrasives? short tons 472,299 584,680 3645,813 3 r 730,405  3528,307 
I/! thousands $79,027 $92,958 3$108,808  3$175,678 * $141,680 
Foreign trade (natural and artificial 
abrasives) : I 
Exports (value)) do $60,685 $64,219 $82,969 $115,508 $102,849 
Reexports (value) ...........- do $21,711 $26,746 $29,413 r $29,829 $28,362 
Imports for consumption (value) 
o -.-. $89,085 $106,512 38136, 655 $142,974 — $121,864 


r Revised. 


W Withheld to avoid disclosing individual company confidential data. 


1 Includes grinding pebbles, grindstones, oilstones, tube-mill liners, and whetstones. 
2 Production of silicon carbide and aluminum oxide (United States and Canada); shipments of 


metallic abrasives (United States). 


3 Includes production of aluminum zirconium oxide (United States and Canada). 


FOREIGN TRADE 


Imports of abrasive materials were 15% 
less in value than in 1974, and exports 
plus reexports decreased in value 10%. 
Net exports, the excess of exports and re- 
exports over imports, were $9.3 million, 
about four times that of 1974. The volume 
of all abrasive materials exported decreased 
and the value of nearly all decreased. 

Industrial diamond imports totaled 14.3 
nillion carats of loose material valued at 
B53.4 million, a decrease of 22% in quan- 
tity and 15% in value from those of 1974. 
Exports of industrial diamond, loose, were 


13.8 million carats, a decrease of 896, and 
the value was $38.0 million, a decrease of 
696. Reexports of similar industrial dia- 
mond were 3.2 million carats, a decrease of 
12%, and the value was $28.2 million, 
a decrease of 5%. The diamond content 
in diamond wheels, exported and reex- 
ported, was 692,000 carats, a decrease of 
23%, and the declared value was $5.0 
million, a decrease of 1196. Imports of 
diamond wheels are listed by number and 
value; the value in 1975 decreased to 
$896,000 from $971,000 in 1974. 


Bee scientist, Division of Nonmetallic Min- 
e ° 
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The 1975 imports of industrial diamond total quantity and 20% of value. Of the 
from Ireland totaled 4.5 million carats industrial imported bort, powder, and dust, 
valued at $10.4 million, reflecting a de- synthetic diamond was 3.2 million carats 
crease of 46% in quantity and 44% in valued at $6.6 million and natural dia- 
value from those of 1974. The share of  mond was 5.9 million carats valued at 
imports from Ireland was 3196 of the  $12.4 million. 


Table 2.—U.S. exports of abrasive materials, by kind 
(Thousands) 


1974 1975 


Kind — == x => Dal 
Quantity Value Quantity Value 


NATURAL ABRASIVES 


Dust and powder of natural and synthetic precious or 
semiprecious stones, including diamond dust and powder 


carats .. 14,005 $34,822 12,802 $32,088 
Crushing bort, except dust and powder do 11 25 3 12 
Industrial diamond do 981 5,460 950 5,948 
ímery, natural corundum, and other natural abrasives, 
MO 22.6 e ccu ³ ⁵ ⁰⁰ 88 pounds .. 39,784 5,746 21,366 4,138 
MANUFACTURED. ABRASIVES 
Artificial corundum (fused aluminum oxide) .. do 64,632 14,898 153,302 113,638 
Silicon carbide, crude or in grains 22 do 27,224 5,813 25,939 6,839 
Carbide abrasives, hee stan asas d auo 1,748 4,905 1,324 4,533 
Grinding and polishing wheels and stones: | 
DISMONG. see oe y es carats .. 894 5,574 684 4,933 
Pulpstones _... i cescccccesseacesscccaces pounds .. 8,315 1.130 2,991 1,476 
Polishing stones, whetstones, oilstones, hones, and | 
similar stones .. NN do 1.261 1.624 912 1.315 
Wheels and stones, n.e.c .........--.--.-..-- do 5,551 12,528 5,156 11.970 
Abrasive paper and cloth, coated with natural or arti- 
ficial abrasive materials reams 528 19,844 282 11,998 
Coated abrasives, n. e. en eee ee NA 8,144 NA 3,961 
de NEEN XX 115,508 XX 102,849 


NA Not available. XX Not applicable. 
1 Adjusted by the Bureau of Mines. 


Table 3.—U.S. EE of abrasive materials, by kind 
(Thousands) 


1974 1975 


Kind — — —A—y_ 
Quantity Value Quantity Value 


NATURAL ABRASIVES 
Dust and powder of natural and synthetic precious or semi- 
precious stones, including diamond dust and powder 


carats .. 369 $1,010 435 $958 
Crushing bort. except dust and powder ...........- do 465 3,802 371 1,958 
Industrial diamond 222 222 do 2, 856 25,274 2,425 25, 294 
Emery, natural corundum, and other natural abrasives, n.e.c. 
pounds .. 4 100 b t 
MANUFACTURED ABRASIVES 
Artificial corundum (fused aluminum oxide) do r 475 r26 63 t 
Silicon carbide, crude or in grains do ¿=== r 45 r 10 ies = 
Grinding and polishing wheels and stones: 
Di ² AAA a carats (1) 3 -— E 
Wheels and stones, n.e.c 222 pounds 7 40 8 41 
.Abrasive paper and cloth, coated with natural or artificial 18 14 9 2 
abrasive materials 22 reams (1) 1 1 | é 
Coated abrasives, n. ee 2222222222222 NA 49 NA 2t 
Total ge 8 EE XX 729,829 XX 28,86; 


r Revised. NA Not available. XX Not applicable. 
1 Less than 1⁄4 unit. | 
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Table 4.—U.S. imports for consumption of abrasive materials 
(natural and artificial), by kind 
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( Thousands) 
1974 1975 
Kind 
Quantity Value Quantity Value 
Corundum, erude .. I I... cessa short tons .. 2 $158 1 $81 
Emery, flint, rottenstone, and tripoli, 
crude or erushed . do .... 17 843 426 
Silicon carbide, crude „=-= do 98 15,720 85 16,544 
Aluminum oxide, crude NN do 204 33,599 128 24,273 
Other crude artificial abrasives do 4 676 2 411 
Abrasives, ground grains, pulverized or refined: 
Rottenstone and ! A ee do (1) 1 (1) 1 
Silicon carbide NN do 3 2,080 1 1,138 
Aluminum oxide do 9 8,197 8 1,635 
Emery, corundum, flint, garnet, and other, including 
artificial abrasives ___. cre -- 1 256 (1) 115 
Papers, cloths, and other materials wholly or partly 
coated with natural or artificial abrasives (2) 17,496 (2) 17,140 
Hones, whetstones, oilstones, and polishing stones 
number 248 106 210 188 
Abrasive wheels and millstones: 
Burrstones manufactured or bound up into millstones 
short tons (1) 2 (3) 1 
Solid natural stone wheels number 1 15 8 19 
Diamond . . . LS do 64 971 85 896 
Abrasive wheels bonded with resins ........ do 828 1,924 1 2,876 
Other A ARAS (2) 1,590 (2) 2,083 
Articles not especially provided for: 
Emery or garnet 2222 (2) 15 (2) 21 
Natural corundum or artificial abrasive materials (2) 412 (2) 440 
o RR 8 (2) 296 (2) 290 
Diamond: | 
Diamond dies J... 222 number .. 19 697 12 458 
Crushing bort 222 carats -. r 143 865 288 668 
Other industrial diamond do r 5,079 r 31,209 4,096 27,636 
Miners’ diamond 2222 do r 1,824 6,883 1,166 6,773 
Dust and powder, 22222 do .... 711,871 r 24,463 8, 746 18, 306 
/ ðVU) EE DE XX 142,974 XX 121.864 
r Revised. XX Not applicable. 
1 Less than unit. 
2 Quantity no reported: 
TRIPOLI 


Fine-grained, porous, silica materials 
are grouped together because they have 
similar properties and end uses. Production 
of crude tripoli (table 1) decreased 5% 
in quantity and 996 in value compared 
with 1974. Processed tripoli sold or used 
(table 5) decreased 2196 in quantity and 
24% in value. The uses for processed 


duced amorphous silica. Keystone Filler 
and Mfg. Co., in Northumberland County, 
Pa., mined and processed rottenstone. 

Prices quoted in Engineering and Min- 
ing Journal, December 1975, for tripoli 
and amorphous silica were as follows: 


Tripoli, paper bags, carload lots, f.o.b., in cents 
per pound: 


tripoli in 1975 were 57% for abrasives white, Elco, Il.: Air floated through 
and 41% for fillers compared with 59% uu Masi a 1.4 
and 39%, respectively, in 1974. pe CAF. T Kee 
Tripoli producers in 1975 were Malvern 9 . 50 
Minerals Co., Garland County, Ark., which Air float 8.16 
produced crude and finished material; Amorphous silica, bags, f.o.b. in dollars 
Midwestern Minerals Corp., Ottawa Coun- Elco, III:: 
ty, Okla., which produced crude and fin- Through 200 . 
ished material; and American Tripoli Co., Through 325 mesh, 96% to 98% — 32.50 
Division of The Carborundum Co., which Pont 1 mesh, 99.8% 5 TIT 
produced crude in Ottawa County, Okla., Through 400 mesh, 99.9% 71 
and finished material in Newton County, SE * 55 e 
Mo. Illinois Minerals Co., and Tammsco, „ io 


Inc., both in Alexander County, Ill, pro- 


325 mesh A -- =-->- 50 
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Table 5.—Processed tripoli* sold or used by producers in the United States, by use? 


Use 

Abrasives short tons 
alle once 8 thousands 

III caia short tons 
Velie. canicas de ads thousands 
Mr ³·ꝗ AA AAA 8 short tons 
ü EE thousands 
Total? AAA short tons -- 
Value A thousands 


1971 1972 1973 1974 1975 
44,899 47,321 55,420 50,615 38,815 
1,69 $1,918 $2,233 $2,251 $1,518 
20,457 25,973 82,407 88,861 27,680 
$681 $847 $1,158 $1,346 $1,205 

1,327 1,584 2,105 2,025 1,78 

$32 $43 $62 $66 $6 
66,683 74.878 89,932 86,000 68,184 
$2,406 $2,807 $3,453 $3,665 $2,783 


1 Includes amorphous silica and Pennsylvania rottenstone. 


? Partly estimated. 


8 Data may not add to totals shown because of independent rounding. 


SPECIAL SILICA STONE PRODUCTS 


Special silica stone products produced 
in 1975 included oilstones from Arkansas, 
whetstones from Arkansas and Indiana, 


grindstones from Ohio, grinding pebbles 


and deburring media from Minnesota and 
Wisconsin, and  tube-mil liners from 
Minnesota. | 

Producers of oilstones and whetstones 
in Garland County, Ark, were John O. 
Glassford, Hiram A. Smith, Inc., Arkansas 
Abrasives, Inc., and Norton Pike Division 
of Norton Co. Whetstones were produced 
by Milroy and Smith in Hot Springs 
County, Ark., and by K £ K Mines, Inc., 
in Pike County, Ark. Hindostan Whetstone 
Co. operated a plant in Lawrence County, 
Ind., to finish stone obtained from a 
quarry in Orange County, Ind. Cleveland 
Quarries Co. produced grindstones at its 


Amherst quarry, Lorrain County, Ohio. 
Jasper Stones Co. produced grinding 
media, rough and rounded, from its 


quarry in Rock County, Minn., and Bara- 


boo Quartzite Co., Inc., produced debur- 
ring media at its quarry in Sauk County, 
Wis. | 


Table 6.—Special silica stone products sold 
or used in the United States 


uantity Value 

Year short sands) 

tons) (thou- 

1871. EEN 2,849 $568 
AA A A 8,241 670 
1073; 2; x 22 EE 8,466 677 
1974. EE 8,134 717 
19475. EE 2,953 1,061 


1 Includes grinding pebbles, grindstones, oil- 
stones, tube-mill liners, and whetstones. 


NATURAL SILICATE ABRASIVES 


Garnet.—Sales of domestic garnet de- 
creased 3096 in quantity and 3496 in 
value from the highs of 1974. Three pro- 
ducers were active in 1975—two in Idaho 
and one in New York. Barton Mines Corp., 
Warren County, N.Y, sold garnet for use 
in coated abrasives, glass grinding and 
polishing, and metal lapping. Emerald 
Creek Garnet Milling Co., and Idaho 
Garnet Abrasive Co., both in Benewah 
County, Idaho, reported their garnet was 
used in sandblasting, water filtration, as a 
filler in rubber products, and as an additive 
in decorations. 

Prices for Idaho garnet, f.o.b. Fernwood, 


Idaho, ranged from 4.0 to 7.0 cents per 
pound. Prices for New York garnet, f.o.b. 
North Creek, N.Y., ranged from 15 to 35 
cents per pound. 


Table 7.—Abrasive garnet sold or used by 
producers in the United States 


Quantity Value 

Year (short (thou- 

tons) sands) 

T971 ios 18,984 $1,984 
19172. e Eed 18,916 1,957 
1973 A ³ĩð es 22,772 2,880 
1974 ¿uu 8 24,684 2,661 
)J 17,204 1,690 
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NATURAL ALUMINA ABRASIVES 


Corundum.—No domestic corundum was 
produced in 1975. Requirements for do- 
mestic consumption were met by imports 
mainly from the Republic of South Africa. 
A small quantity of corundum was im- 
ported from India. Total imports were 
1,124 tons at a declared value of $80,888. 

Prices quoted in Engineering and Min- 
ing Journal, December 1975, for crystal 
corundum, per short ton of crude, c.i.f. 
U. S. ports, were $150 to $160. 

Emery.—Three producers of emery were 
active in 1975: De Luca Emery Mine, 
Inc., and Emeri Crete, Inc, both near 
Peekskill in Westchester County, N.Y., 
and Oregon Emery Co., near Sweethome 
in Linn County, Oreg. Domestic emery was 
used mostly in aggregates as a nonslip 
additive for floors, pavements, and stair 


Table 8.—Natural corundum: 


treads, The minor use for domestic emery 
was in abrasive materials for coated abra- 
sives and tumbling or deburring media. 
The quantity of emery produced was 3,487 
tons. 

World production data for emery are 
principally for Greece and Turkey. In 
1974, production of emery in Greece was 
estimated to be 7,716 tons. Production of 
emery in Turkey in 1974 was reported as 
166,210 tons. No value was placed on the 
production in either country. 

Prices quoted in Industrial Minerals, 
No. 99, December 1975, for emery, per 
metric ton, c.i.f. main European port, were 
as follows, in dollars: 


(Short tons) 


Country p 
South Africa, Republic of CA 
ERA NA ↄ !! . EHE PVMEM 
IS gett ee EE 
rr e a le 
° Estimate. p Prelimina r Revi 


Coarse grain 22222 $150-$160 
Medium and fine grain 160- 180 
World production, by country 

1973 1974 1975 P 

2 c d c eu r 293 360 337 
———————— 297 278 266 
EE E 7,700 7,700 8,300 
zaras kcu tee ds 335 36 460 
3. ³ĩV—— 8 r 8,625 8,704 9,863 


1 In addition to the countries listed, Loc Rhodesia presumably continued to produce natural 
corundum at a significant level (several thousand tons annually), and both Argentina and Kenya 
may have produced minor quantities of this commodity, but output is not reported and available in- 
formation is inadequate for formulation of reliable estimates of output levels, 


INDUSTRIAL DIAMOND 


Domestic production of synthetic indus- 
trial diamond in 1975 was estimated to be 
19 million carats, unchanged from that of 
1974. Secondary production, comprising 
salvage from used diamond tools and from 
wet and dry diamond-containing wastes, 
was estimated to be 2 million carats subject 
to revision following a consumption canvass 
by the Department of Commerce. 

The Government stockpile inventory as 
of December 31, 1975, was 33.6 million 
carats of crushing bort and 20.0 million 
carats of stones. The objectives for both 
categories are zero, and the inventories 
were considered excess. Available for dis- 
posal from prior enabling legislation were 
9.9 million carats of bort. The inventory 
of small diamond dies was 25,473 of which 
the objective was 7,900 and 17,573 was 
excess. 

Expcrts and reexports of industrial di- 


amond dust and powder, which included 
synthetics, were 13.2 million carats valued 
at $33.0 million. Crushing bort, except 
dust and powder, exported was 374,000 
carats valued at $2.0 million. Exports and 
reexports of stones were 3.4 million carats 
valued at $31.2 million. The total of 
exports and reexports of dust and powder, 
bort, and stones was 17.0 million carats 
valued at $66.3 million. 


Table 9.—U.S. imports for consumption 
of industrial diamond 


(excluding diamond dies) 
(Thousand carats and thousand dollars) 


Value 


Year Quantity 
1k aa 19,166 65,713 
ö AAA r 18,417 62,920 
/ T 14.291 53,383 


r Revised. 
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ABRASIVE MATERIALS 


WORLD REVIEW 


Angola.—The financial strength of the 
Portuguese firm, Companhia de Diamantes 
de Angola (Diamang) deteriorated in 
1974 and 19752 Late deliveries, chaos at 
Angolan ports, the steady exodus of 
trained personnel, a breakdown in dis- 
cipline and work output, and the collapse 
of public authority contributed to the de- 
cline. Diamang’s production is derived 
from alluvial diamond-bearing gravels in 
areas drained by some of the principal river 
systems of central and southern Angola. 
Mechanical excavators and hydraulic mon- 
itors, as well as manual shovels, are used 
for stripping. In 1974 the volume of over- 
burden removed was 12.96 million cubic 
yards, or 22% less than that of 1973. The 
volume of diamondiferous material treated 
at the plants serving the mines was less by 
10% at 5.84 million cubic yards and pro- 
duction in 1974 of 1.96 million carats was 
8% less than in 1973. 

Botswana.—A new tax agreement re- 
garding diamond mining at Orapa and 
Letlhakine (formerly the DK 1 and 2 
complex) was announced by the Govern- 
ment of Botswana and DeBeers Botswana 
Mining Co. on July 23, 1975.° The agree- 
ment, for which negotiations took 2 years, 
provides for increasing Orapa’s production 
to 4.5 million carats per year by 1979 
from the present 2.4 million carats. The 
Letlhakine mine is expected to produce 
about 400,000 carats annually by 1979. 
Changes in the tax structure are expected 
to give the Government between 65% and 
70% of diamond profits through taxes, 
royalties, and dividends. The Government’s 
equity in the mining company will be in- 
creased from 15% to 50%. The Govern- 
ment and DeBeers will be equally repre- 
sented on the company’s board of directors. 
DeBeers will retain responsibility for tech- 
nical supervision, and diamond production 
will continue to be marketed through the 
Central Selling Organization in London. 


Brazik—Anglo American Corp. (AAC) 
joined Icome (Bethlehem Steel Corp./ 
Hanna Mining Co.) to form Sopermi 
(40% AAC, 60% Icome), an exploration 
firm which is active in Minas Gerais and 
Mato Grosso.* Results of a 4-year aerial 
infrared photographic survey of the Ama- 
zon region indicated areas suitable for 
prospecting for diamond in the Tumu- 
cumaque Mountains and in Roraima. 
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Central African Republic. Diamond out- 
put in the Central African Republic at- 
tained a level of 339,000 carats in 1975 
which was slightly above the 338, 000 
carats produced in 1974. The value of 
1975 production was $14.7 million com- 
pared to $14.4 million in 1974. The 1975 
value reflects the lower dollar exchange 
rates which prevailed in 1975 (diamonds 
are priced in dollars); however, stone 
quality and generally rising diamond prices 
more than compensated for this decrease. 

All diamonds in the Central African 
Republic to date have been found in al- 
luvial fans, basins, water courses and 
stream beds. As these formations are not 
conducive to large-scale mining operations, 
most diamonds are found by individuals 
and small groups. As panning and mining 
operations have continued over the years, 
diamonds have become increasingly more 
difficult to recover and mining now re- 
quires larger capital expenditures. In order 
to maintain and expand production, Di- 
amond Distributors International (United 
States), COMINCO, Ltd. (Canada), and 
the Government of the Central African 
Republic established a local firm, Société 
Centrafricaine d'Exploitation Diamantifere 
(SCED), in late 1973 to mechanize mining 
and dredging operations and to provide 
technical assistance to artisanal diggers. 
SCED has had two successful years and 
has been largely responsible for maintain- 
ing diamond production at constant levels. 

The quality of these diamonds is very 
good; 60% to 70% are of gem grade. 
Most stones are exported uncut to Europe, 
Israel, or the United States. About 5% of 
the diamonds are cut locally by skilled Cen- 
tral African artisans in Black Africa's only 
diamond cutting factory. Diamond exports 
to the United States totaled $6.8 million 
for gem stones and $464,000 for industrial 
diamonds in 1974. Diamonds comprise an 
important element in the foreign exchange 
earnings and tax revenues of the Central 
African Republic and the Government is 
vitally interested in maintaining and ex- 
panding production. Over the past decade 
diamonds have accounted for about 30% 
of the nation's foreign exchange earnings. 


? Mining Journal. Diamang. How Much Longer? 
MP 286, No. 7330, Feb. 13, * 1976, p. 129. 
S. Bureau of Mines. Diamond: Botswana. 


Mineral Lade Notes, v. 72, No. 11, November 
973, p. 
4 Mining ournal. AAC: Brazilian amond In- 


terest. V. 284. No. 7295, June 13, 1975 
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Ghana.—In 1975 Cayco Ltd., Ghana 
Consolidated Diamond Ltd., (GCDL), 
Dunkwa Goldfields, and licensed individual 


diggers were mining diamonds in Ghana.“ 


Amalgamated Diamond Corp. ceased pro- 
duction in late 1973, and Cayco’s produc- 
tion has decreased significantly since 1968. 
Cayco's and GCDL’s concessions are lo- 
cated in the Birim Basin of Eastern Ghana. 
Dunkwa Goldfields has a dredging oper- 
ation on the Jimi River in the Ashanti 
region which recovers gem-quality stones 
in the 2- to 4-carat range. Gem stones are 
also found in the Bonsa Valley of Western 
Ghana but are generally too small for 
commercial purposes. About 90% of 
Ghana’s production is industrial-grade di- 
amonds. The First International Natura 
Corp., a New York-based company with 
substantial U.S. investment, is negotiating 
with the Government of Ghana to obtain 
mining rights in a 25-square-mile area at 
the confluence of the Birim and Pra 
Rivers. The Government will have a 55% 
equity in the project. 


Diamond production is N ex- 
clusively by the Diamond Marketing Corp. 
(DMC). Its functions are to grade, value, 
and process diamonds as well as to buy 
all those won locally. All companies sell 
directly to DMC except GCDL, which 
sells through DMC. DMC sells diamonds 
to end users abroad with the assistance of 
Consolidated African Selection Trust Ltd. 
(CAST) in London. CAST owns 45% of 
GCDL. The majority of Ghana's diamonds 
are exported to the United Kingdom, the 
Netherlands, and Belgium-Luxembourg. 

Lesotho.—Following almost 2 years of 
negotiations, Prime Minister Leabua Jona- 


than and DeBeers Consolidated Chairman 


Harry Oppenheimer signed an agreement 
which will open a new diamond mine in 
Lesotho? The mine will be controlled by 
a newly formed company, DeBeers Lesotho 
Mining Co;, Ltd., in which Lesotho will 
hold a 2596 equity. DeBeers is committed 
to invest $35 million over 2 years. 

The agreement permits development of 
Lesotho's only identifed kimberlite dia- 
mond pipe at Letseng la Terae in the 
northeastern district of Mohkotlong. Mine 
production is expected to start in late 1976 
or early 1977. Capacity will be approxi- 
mately 4,400 tons per day. Site preparation 
has already started. Output will be mar- 
keted through a second company to be 
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formed by DeBeers 
Lesotho. m 

According to the agreement, Lesotho 
will be able to charge a sales tax of about 
1596 on mine production until. DeBeers 
recovers its capital costs. After that, Le- 
sotho can continue to collect the sales tax 
on gross profits or 25% of profits’ after 
taxes plus 50% of the gross income, which- 
ever is greater. Thus, if the mine proves 
profitable, Lesotho starts with a 62.5% 
share of the profits. If the profit ratio rises 
to previously agreed levels, the Government 
can increase taxes on profits to 62%, in- 
creasing its share to 71.5%. 

Sierra Leone.—The 5196 Government- 
owned National Diamond Mining Co. be- 
gan prospecting new areas of the Southern 
Province to replace existing diamond de- 
posit areas which are being mined out. An 
American firm, Diamond Distributors, In- 
ternational, Inc., of New York, acquired a 
prospecting license for diamond and gold. 

South Africa, Republic of.—Diamond 
sales by the Central Selling Organization 
in 1975 were R793.5 million ($1.066 mil- 
lion), or 6.5% lower than in 1974.7 Dur- 
ing the period excess production. was put 
into stocks and no breakdown was given 
for sales of either gem stones or industrial 
diamond. Sales of natural and synthetic 
industrial diamond were generally lower 
in 1975 than in 1974, but drilling products 
maintained the previous year's high level 
of sales. The nondiamond superhard abra- 
sive, cubic boron nitride, was launched 
commercially under the name Amber 
Boron Nitride and is produced in South 
Africa. 

At the dormant Kimberley mine the un- 
usually heavy rains in recent years caused 
severe slope failures on the sides of the 
open pit mine. These were the first major 
ground movements of recent years and, to 
protect buildings and services in the ad- 
jacent areas, it was decided to construct 
a drainage tunnel to stabilize the ground. 
Work on this project commenced in No- 
vember 1975 and is expected to be com- 
pleted in 1977. 


and registered in 


5s U.S. Bureau of Mines. Diamond: Ghana 
Mineral Trade Notes, v. 72, No. 4, April 1975, 
pp. 14-15. 
6 U.S. Bureau of Mines. 
15 135 Trade Notes, v. 72, 
15-16. 
Deba Consolidated Mines Limited. 1975 An- 
nual Report. 59 pp. Printed in England by Burrup, 
Mathieson € Co., Ltd., London, Apr. 29, 1976. 


mone: Lesotho. 
o. 4, April 1975, 


ABRASIVE MATERIALS 


U.S.S.R.—A major exhibition of indus- 
trial diamond and superhard tooling ma- 
terials, Almaz- 75  (Diamond-75), was 
staged in Moscow January 28 to February 
18, 1975. The exhibition, sponsored by 
the U.S.S.R. Ministry of Machine Tools 
and Tooling, was in the Chemical Industry 
Pavilion at the Permanent Exhibition of 
Economic Achievements, a complex on the 
northern outskirts of Moscow. According 
to Pravda the total material content of all 
tools in the show exceeded 260,000 carats. 
Various Soviet natural and synthetic di- 
amond abrasive grits and finer sizes were 
displayed and some could be examined 
under a microscope. Virtually every facet 
of industrial diamond application was dem- 
onstrated live except frame and circular 
sawing of natural stone and concrete for 
which only the 6-foot-diameter saws and 
sawn products were displayed. 

Zaire.—Société Miniére de Bakwanga 
(MIBA) Zaire's state-owned diamond min- 
ing company, reported diamond production 
reached 12,990,558 carats in 1974, a sub- 
stantial increase from the previous year's 
output of 12,004,498 carats. Sales totaled 
23,314,841 Zaires (1 Zaire (Z) equals 
US$1), including Z450,007 from sales of 
exterior stock maintained in London in 
1974. In 1973 total sales were Z22,447,168 
based on 12,004,498 carats from current 
output and 1,254,048.50 carats released 
from the London stockpile. Despite the in- 
creased output, the volume of required 
earthmoving was only 5,064,238 cubic 
yards, a 14% decrease from total earth 
moved in 1973. MIBA plans to relocate 
part of the Mbuji-Mayi River to mine the 
riverbed during 1975.* 


TECHNOLOGY 


It is reportedly possible to synthesize 
diamond by growing it from existing di- 
amonds in a low-pressure gas rich in 
carbon.” The fact that graphite and dia- 
mond have an identical natural compo- 
sition suggested attempts to convert 
graphite into diamond by applying high 
pressure to graphite at high temperatures, 
the conditions under which natural dia- 
mond is assumed to form deep in the earth. 
This objective was attained in 1955 by 
a research and development group at the 
General Electric Co. After 1955 a group 
at the Institute of Physical Chemistry in 
Moscow explored the possibility of 
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diamond synthesis at low pressure. They 
now claim a means of enlarging a seed 
crystal of diamond by exposing it to a 
carbonaceous gas at a pressure of less than 
0.001 atmosphere. 

The Mines Division of DeBeers Diamond 
Research Centre in Johannesburg, Repub- 
lic of South Africa, reported . progress on 
numerous projects among which were the 
following:" 

As a replacement of a greasebelt circuit, 
a high-intensity magnetic separation pilot 
plant was installed at the Finsch mine for 
recovering diamond smaller than 3 mil- 
limeters from gravity concentrates. 

A prototype magnetohydrostatic separa- 
tion unit for final sorting was developed 
and operated at the Research Centre. 

Froth flotation techniques for the pri- 
mary recovery of fine diamond, smaller 
than 200 micrometers, were used success- 
fully in the laboratory. 

The selection of type II-A diamond 
from bulk diamond has been simplified 
with the installation of a new sorting 
device based on ultraviolet photography. 
Type II-A images are identified on film 
and a mechanism removes the correspond- 
ing stones from the grind. Type II-A 
diamonds are used as heat sinks in minia- 
ture electronic devices. 

Diamond is used as a heat sink for semi- 
conductor microwave devices because of 
its high thermal conductivity. The thermal 
conductivity of diamond heat sinks can be 
measured by determining temperature 
gradients with a radiation detector." The 
results are accurate to 10% to 1596. Type 
II-A diamond is preferred for its high 
thermal conductivity. 

Abstracts relative to properties of dia- 
mond hard materials, machines, and 
patents were published monthly in the 
Industrial Diamond Review. Each issue, 
January to December 1975, contained 
from 14 to 18 pages of abstracts and patent 
information. 


8 Daniel, P. Almaz-75 Exhibition in Moscow—So- 
viet Diamond Tools on Dis play. Industrial Dia- 
mond Review, April 1975, pp. 142-143, 

9 U.S. Bureau of Mines, Diamond: Zaire. Min- 
eral Trade Notes, v. 72, No. 11, November 1975, 


p. 4. 
10 Derjaguin, B. V., and D. B. Fedoauv. The 


Synthesis of Diamond at Low Pressure. Sci. Am., 
v. 233, No. 5, November 1975, pp. 
11 DeBeers Consolidated. Mines Limited. 1975 


Printed in England by Burrup, 
Mathieson & Co., London. p. 

12 Burgemeister, E! A. The Thermal Conductivity 
of Diamond Heat Sinks. Ind. Diamond Rev., July 
1975, pp. 242-244. 


Annual Report. 
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Table 11.— Diamond (natural): World production, by country 


(Thousand carats) 


1978 1974 1976 P 
SES Gem Indus- Total Gem Indus- Total Gem Indus- Total 
trial j trial trial ^? 
Africa: 
Angola 1.594 531 2,125 1,470 490 1,960 345 | 115 ©4680 
Botswana 362 2,054 2,416 408 2,810 2,718 362 2,052 2,414 
Central African | 

Republic ........- r 941 r183 ` r524 220 118 838 220 119 339 
Ghana r 231 "2,076 * 2,807 257 2,815 2,572 238 2,095 2,328 
Guinea è __. 25 55 . 80 25 55 80 25 55 80 
Ivory Coast | 120 180 300 112 167 279 84 125 209 
Lesotho? ......-..- 1 8 9 2 9 11 1 2 8 
Liberia? ._.-....... 509 808 817 877 259 636 4241 4165 4406 
Sierra Leone ...... 646 758 1,404 670 1,000 *1,670 600 900 *1,500 
South Africa, 

Republic of: | 

remier mine .. 625 1,876 2,501 605. 1,817 2,422 509 1,527 2,086 
Other DeBeers 
properties .. 2,868 1,938 4,306 2,397 1,961 4,858 2,518 2,061 4,579 
Other 455 303 758 438 292 730 408 272 680 
Total 8,448 4,117 7,565 3,440 4,070 7,510 3,435 8,860 7,295 
South-West Africa, 

Territory of 1,520 80 1,000 1,491 79 1,670 1,660 88 1,748 
Tanzania 251 250 501 249 249 498 224 224 448 
Zaire r 1,082 11,858 12,940 1,148 12,468 13,611 1,076 11,734 12,810 

Other Areas: 

Brasil ‘ae r 56 r 57 r 118 127 127 254 135 135 » 270 
Guyana 31 21 52 12 18 30 8 13 21 
India 2 18 3 21 18 3 21 17 8 20 
Indonesia 12 3 15 12 3 15 12 8 15 
U. S. S. R. 1.900 7,600 9,500 1,900 7,600 9,500 1,950 7,750 9,700 
Venezuela 315 463 778 279 970 1,249 239 821 1,060 

World total r 12,462 r 30,605 743,067 12,212 32,810 44,522 10,867 30,959 41,126 


e Estimate. p Preliminary. r Revised. 

1 Total diamond output (gem plus industrial) for each country is actually reported except where 
indicated to be an estimate. In contrast, the detailed separate reporting of gem diamond and indus- 
trial diamond represents Bureau of Mines estimates in the case of every country except Central Af- 
rican Republic (1973), Lesotho (1973-1975), Liberia (1973 and 1974), Guyana (1973) and Venezuela 
(all years) where sources give both total output and detail. The estimated distribution of total out- 
put between gem and industrial diamond is conjectural in the case of a number of countries, based 
on unofficial information of varying reliability. ) 

3 Exports of diamond originating in Lesotho; excludes stones imported for cutting and subsequently 
reexported. 

3 Exports. | | 

4 Partial figure, January 1 through December 15 only. 

5 AM company output from the Republic of South Africa except for that credited to the Premier 
mine; also excludes company output from the Territory of South-West Africa and Botswana. 
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ARTIFICIAL ABRASIVES 


Five firms produced crude fused alumi- 
num oxide in the United States and in 
Canada in 1975. Operators of plants in 
both countries were: The Carborundum 
Co., Norton Co., and General Abrasive 
Co., Division of U.S. Industries Inc. The 
Exolon Co. and Simonds Canada Abrasive 
Co, Ltd., operated plants in Canada. The 
production of white, high-purity material 
was 18,164 tons and production of regular 
grade was 122,828 tons. Of the combined 
output of white and regular, 12% was 
used for nonabrasive applications, prin- 
cipally in the manufacture of refractories. 
The production was 51% of the rated 
capacity of the furnaces used to produce 
fused aluminum oxide. 

Two firms, The Carborundum Co. and 
General Abrasive Co., produced fused 
alumina zirconia abrasive in the United 
States and in Canada; and two firms, 
Norton Co. and Exolon Co., operated 
plants in Canada. All production was re- 
portedly used for abrasive applications. 
The output was 48% of the capacity of 
the furnaces assigned to the production of 
fused alumina zirconia. 

Six firms in the United States and in 
Canada produced silicon carbide in 1975. 
The Carborundum Co. operated plants in 
both countries.  Electro-Refractories & 
Abrasives Canada, Ltd., Exolon Co., Nor- 
ton Co., and General Abrasive Co., op- 
erated in Canada. These five companies 
produced crude for abrasive, refractory, 


and other  nonabrasive uses. Satellite 
Alloy Corp. operated in the United 
States and produced crude for non- 


abrasive applications. Production by the 
six firms was 70% of capacity and 42% 
was reportedly used for abrasive applica- 
tions. Nonabrasive use was 5896 of the 
output and was mostly for refractory and 
metallurgical applications. 

In the Stockpile Report to the Congress 
by the General Services Administration 
the inventory of crude fused aluminum 
oxide in calendar 1975 was reduced to 
265,982 tons, uncommitted excess, a re- 
duction of 1,080 tons as of December 31; 
the stock of aluminum oxide grain was 
unchanged at 50,905 tons; and the stock 
of silicon carbide crude was reduced by 
38,246 tons to 80,619 tons, uncommitted 
excess. 

Metallic abrasives were produced by 13 
firms in the United States in 1975. Steel 
shot and grit comprised 74% of the total 
quantity sold or used; chilled iron shot 
and grit, 15%; annealed iron shot and grit, 
1196; other metallic abrasives comprised 
the remainder. The amounts from Ohio 
were 3296 of the total sold or used, the 
highest of the producing States. Michigan, 
Indiana, Pennsylvania, Alabama, New 
York, and Connecticut followed in quantity 
sold or used. Three companies recycled 
material: Copperweld Steel Co. of Glass- 
port, Pa.; Industeel Corp. of Pittsburgh, 
Pa.; and Kohler Co. of Sheboygan, Wis. 


Table 12.—Producers of metallic abrasives in 1975 


Product shot 


Company Location and/or grit 

Abbott Ball Co .....--...------------ West Hartford, Conn 22222222 Steel. 

Abrasive Materials, Inc ............-- Hillsdale, Mich .............-....-- Steel and stainless 
steel cut wire. 

Abrasive Metals Co 222222 Pittsburgh, Pa ............-...-..- Chilled iron and 
annealed iron. 

The Carborundum Co., Pangborn Div . Butler, fra Steel. 

Cleveland Metal Abrasive Co Birmingham, Ala 2222222222 Do. 


DOs ee ene 8 Cleveland, Ohio Do. | 
Dö cheno Howell, Mich 222222222 Chilled iron. 
Jö 2A nns Springville, N. Y ............--.--- Do. 
DO. 22255 22 Toledo, Ohio 2222 Steel. 
Durasteel C(Oo 222222222222 Mt. Pleasant, Pa `` 2 Do. . 
Ervin Industries, Ine Adrian, Mich ...............------ E iron and 


Globe Steel Abrasive Co 22 


Metal Blast, Ine 2222222222222 
National Metal Abrasive Co 
Pellets, Ils — 


Steel Abrasives, Ine 22222 


---- Do 


Wheelabrator-Frye Ine 2222 


Mansfield, Ohio 


Cleveland, Ohio 
Tonowanda. N. EWE 
Hamilton, Ohio 


Mishakawa, Ind 


steel. 

Chilled and 
annealed iron. 
Do. 


Steel. 

Steel and stainless 
steel eut wire. 

Chilled and 
annealed iron. 
teel. 


TECHNOLOGY 


Machine builders and grinding wheel 
users discussed the status of metrication in 
the grinding wheel industry at the 1975 
Mid-Winter Conference of the Grinding 
Wheel Institute and the Abrasive Grain 
Association, February 4-5, 1975, Buffalo, 
N.Y. 


Proponents of superabrasives claimed 
that a major part of the field of precision 
grinding of mild steels can be won by the 
superabrasives, diamond and cubic boron 
nitride.?^ The optimism of the proponents 
is not shared by some consumers because 
of the cost of the abrasive grain. For ex- 
ample, a pound of cubic boron nitride grain 
costs about $4,500 whereas a pound of 
silicon carbide costs 35 to 40 cents. How- 
ever, the superabrasives outperform alumi- 
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num oxide and silicon carbide grinding 
wheels in both productivity and total costs. 

The Manufacturing Development Staff 
of General Motors Corp. described prog- 
ress on advanced abrasive machining con- 
cepts of grinding wheels up to 15 feet in 
diameter which would have cutting speed 
capability of 27,000 to 36,000 surface feet 
per minute.“ The engineering development 
work must insure a safe system with regard 
to structural stiffness of the wheel versus 
vibration, retention of abrasive segments 
versus centrifugal force, and mechanical 
stability of the total installation versus 
machine part irregularities. 


18 Thornton, J. Superabrasive Debate Still Cen- 
ters xn CBN. Am. Metal Market and EE det 
ing, Newe v. Oe No. 245, Dec. 15, 1975, 

Vos d'G . GM Revving Up Its Grind: in 
Metal rket and Metalworking News, v. 
245, Dec. 15, 1975, p. 21-22. 


Table 13.—Crude artificial abrasives produced in the United States and Canada 
(Thousand short tons and thousand dollars) 


Kind 1971 1972 1973 1974 1975 
Silicon | carbide? i one EES ET, 166 162 163 134 
a A A s A EE Eege 21,123 24,090 25,471 83,872 81,842 
Aluminum oxide (abrasive grade) 1 8888 149 184 196 241 141 
eli an de on db «» dui di a» ab ex en an dia d es an eg ed d ab den dh int cin dÉ alb da, di em dà an; em ña dili Gb a) 24,514 28,590 27,339 40,906 28,368 
A Zirconium oxide :; 8 » SS M 22 25 ` 17 
Value «e ap em «m qa cm dm GU emm qr de op qo ath dÉ GD uo ao as di o OD um OD vm em cin] cnl den diis dio aza em emo om op en aa em am < = 6,228 9,889 8,506 
Metallic abrasives? EE E 193 235 266 301 236 
MM ae eee auiaaa x 83,390 89,678 49,775 91,061 72,864 
Fot al CC 8 472 585 646 730 528 
Value A A ͤ pp a — Ee 19,027 92,968 108,808 175,678 141,580 
1 Figures include material used for refractori ies and other nonabrasive purposes. . 
? Shipments for U.S. plants only. 
Table 14 Production, shipments, and annual capacities of metallic abrasives 
in the United States, by product 
Manufactured Sold or used Annual 
Year and product Quantity Value Quantity Value capacity ' 
(short — (thou- ` (short ^ (thou. (short 
tons) sands) tons) sands) 
1974: I d 
Chilled iron shot and grit 47,872 $8,460 50,966 $11,891 162,000 
Annealed iron shot and grit 80,781 5,842 29,54 6,614 (2) 
Steel shot and grit 215,800 57,233 217,427 71,889 240,650 
Other 8 —— em Qu «D — Om aa ED o UU 2 GE s... 3,166 829 247 1.167 10,760 
“!! EE 297,619 72, 364 | 301,186 91,061 — 
1976: Se | 
Chilled iron shot and grit 28,352 5,539 84,904 8,428 124,593 
Annealed iron shot and grit 23,967 5,086 25,010 7,004 9,640 
Steel shot and grit 178,211 46,338 175,620 56,837 265,650 
Other 3 J ee ws se s A8 543 45 58 59 , 0 
Tot] ro e 8 231,073 , 57,418 286,117 72, 864 -— 


1 The total quantity of the various types of metallic abrasives that a plant could. have produced 
during the year, working three 8-hour shifts per day, 7 days per week, allowing for usual interrup- 
tions, and assuming adequate fuel, labor, and transportation. 

2 Included in capacity of chilled iron shot and grit. 


3 Includes cut wire shot. 
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Figure 1.—Artificial abrasives production. 
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Aluminum 


By John W. Stamper 1 and Christine M. Monroe“ 


Owing to the slowdown in economic 
activity throughout the world, world de- 
mand for aluminum was 15% below the 
1974 level. This was the largest percentage 
decline in aluminum demand in modern 
times. Output of primary metal declined 
in all of the major producing countries 
except the United Kingdom and the 
U.S.S.R. Production was only 77% of 
yearend capacity in the United States, 
86% in Canada, and 75% in Japan; how- 


was only 9% below that of 1974. World 
stocks of primary aluminum metal were 
estimated to have increased more than 
50%. Total metal inventories increased 
30%. 

Production expansion plans in Canada, 
Norway, Japan, and New Zealand were 
delayed, but new projects in Canada, 
Brazil, Abu Dhabi, Saudi Arabia, and the 
Republic of Korea were announced. Con- 
struction of new alumina reduction plants 


ever, relatively high operating rates were was started in Venezuela, Dubai, and 
maintained in France and West Germany, Japan. 
and world production of primary aluminum 
Table 1.—Salient aluminum statistics 
(Thousand short tons and thousand dollars) 
1971 1972 1973 1974 1975 
United States: 
Primary production 8,925 4,122 4,629 4,908 8,879 
Value —— AA $2,154,446 $2,084,946 $2,206,440 $8,005,640 $2,976,427 
Price: Ingot, average cents per pound 29.0 26.3 25.3 34.1 39.8 
ndary recover 1 946 1,040 993 980 
Exports (crude and semicrude) ..... 298 829 661 524 439 
Imports for consumption (crude and 
semicrude) ` 2222 690 794 614 629 550 
Consumption, apparent 5,099 5,588 5,686 r 6,918 4,787 
World: Production 11,873 12,133 1 18,864 r 14, 528 18.278 
r Revised. 


U.S. aluminum demand, as measured by 
net shipments of aluminum ingot and mill 
products to domestic industry, dropped 
almost 30%. Despite a 21% reduction in 
the output of primary metal, equivalent to 
a million tons less than in 1974, total 
metal inventories held by the domestic 
industry at yearend 1975 increased by 
122,000 tons and «were almost 20% 
;reater than the inventory held at the 
deginning of the year. 

Legislation and Government Programs.— 
The shipment of 2,486 tons of primary 
tluminum from government inventories 
luring 1975 under the aluminum disposal 


program that became effective November 
23, 1965, brought the total shipped under 
the program to 1,866,970 tons. 

On July 11, 1975, the Council on Wage 
and Price Stability requested the aluminum 
industry to delay the price increases for 
primary aluminum ingot, which the indus- 
try had announced at midyear, until Au- 
gust 7 so that the Council could study the 
justification for the increases. After hear- 
ing the industry's statements on July 21 


1 Physical scientist, Division of Nonferrous Met- 


als. 
2 Statistical assistant, Division of Nonferrous 
Metals. | 
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and 22, the Council concluded that it 
would not request any further delay in 
the price increases and indicated that the 
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rising costs of producing aluminum were 
well documented. The price rise was imple- 
mented on August 11. 


DOMESTIC PRODUCTION 


Primary.—Domestic primary aluminum ` 


production capacity increased slightly dur- 
ing 1975 to 5,021,000 tons. However, 
owing to decreased demand, primary 
smelters operated at 74% of rated capacity 
during the second half of the year, and 
primary production decreased 21% from 
the 1974 level. Of the major producers, 
Aluminum Company of America (Alcoa) 
cut production by 26%, Kaiser Aluminum 
& Chemical Corp. (Kaiser) by 27%, and 
Reynolds Metals Co. (Reynolds) by 33%. 
The Anaconda Aluminum Co. (Ana- 
conda) operated at 70% of rated capacity, 
and Martin Marietta Aluminum, Inc., at 
81%. 

Alcoa announced the startup of part of 
a new 130,000-ton-per-year potline at its 


Massena, N.Y., smelter. The new unit re- 
placed three older lines and reportedly 
used 10% less energy per pound of alumi- 
num produced than the older lines. Alcoa 
also announced the postponement of plans 
to double the capacity of its lignite-fired 
powerplant at Rockdale, Tex. 

The Pechiney Ugine Kuhlmann Group 
(PUK) acquired the remaining 30% in- 
terest in the Howmet Corp., which owned 
both 50% of the Eastalco Aluminum Co. 
smelter at Frederick, Md., and 5096 of 
the Italco Aluminum Corp. plant at Fern- 
dale, Wash. The remaining 5096 of each 
plant was owned by Alumax, Inc., which 
in turn was owned 50% by AMAX Inc., 
4596 by Mitsui & Co. Ltd., and 596 by 
Nippon Steel. 


Table 2.—Production and shipments of primary aluminum in the United States 


(Short tons) 
1974 I 1975 
Quarter 
| Production Shipments Production Shipments 
St A A PC 8 1,199,623 1,201,575 1,065,709 869,788 
Second la — 1,236,227 1,234,597 954,900 846,368 
e . ee eae 1,228,569 1,224,291 913,613 949,557 
ae ia 1,239,007 1,159,991 939,924 981,892 
Total ˙· ⅛Q ici ais 4,903,426 4,820,454 3,879,146 - 3,647,105 


Table 3 Primary aluminum production capacity in the United States, by company 
(Thousand short tons) 


Company and plant 


Aluminum Company of America (Alcoa) : 
Alcoa, Tenn 
Badin, N.C: eege 
Evansville, (Warrick), Ind 
Massena, N.Y X . 0 0 e e e 
Point Comfort, Tex 2222 
Roc e VE 
Vancouver, Wash 
Wenatchee, Wash 


Anaconda Aluminum Co.: f 
. Columbia Falls, Mont KEE 
Sebree, Ky 


Capacity at 
yearend 


Ownership 
1975 


Self 100%. 


- Self 100%. 
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Table 3.—Primary aluminum production capacity 
in the United States, by company—Continued 


(Thousand short tons) 


Company and plant 


Consolidated Aluminum, Inc.: 
Lake Charles, La 


New Johnsonville, Tenn n nnnnnnnnnan 


I ³ĩ¹wwmwAA ³ AAA E e 
Eastaleo Aluminum Co.: 
Frederick, Md ............--.-.----------- 


Intalco Aluminum Corp 
Ferndale (Bellingham) | Wash ee 


Kaiser Aluminum & Chemical Corp.: 
Chalmette, La 


Martin Marietta Aluminum, Inc.: 
Goldendale, Was 2.. ..Ř...._...- 
The Dalles, Oreg eme eet NN J. 


Total 
National-Southwire Aluminum Co.: 
Hawesville, Rr . . 
N oranda Aluminum, Inc.: 
B New Madrid, Mo 


rmet Corp.: 
Hannibal, Ohio 


Revere Copper € Brass, Inc.: 
Scottsboro, Ala 


Reynolds Metals Co.: 
Arkadelphia, Ark ......---------- ee E er 
Corpus dier va cone Patricio), . 
Jones Mills, Ark eem eem 
Listerhill (Sheffield A EE 
Longview, Wash .......--.---------------- 
Massena, N??? — 
Troutdale, Oreg .......-.----------------- 


Total 


Capacity at 
yearend 


Ownership 
1975 


Swiss Aluminium Ltd. 6095; Phelps 
86 Dodge Corp. 4097. 


Alumax, Inc. (AMAX Inc. 5096; 
176 Mitsui & Co. Ltd. 45%; Nippon 
Steel 50%) 507%; Pechiney Ugine 
Su mann 50%. 


Self 100%. 


Martin Marietta Corp. 87.2%; private 
120 interest 12.8%. 


0 Steel Corp. 50%; Southwire 
O. Oc 
70 Noranda Mines, Ltd. 100%. 


260 Swiss Aluminium Ltd. 40%; Revere 
Copper & Brass Inc. 34%; Phelps 
Dodge Corp. 2 

Self 100%. 


Self 100%. 


Alumax, Inc., announced the completion 
X an 87,600-ton-per-year potline at Fred- 
rick, Md., bringing total capacity of the 
Eastalco plant to 176,000 tons per year. 
Ownership of the facility at yearend con- 
isted of Alumax, Inc, 50% and PUK, 
50%. Alumax obtained the required Fed- 
ral and State permits for a 187,000-ton- 
er-year smelter at Umatillo, Oreg., but 
mcountered further delays when the 
'ederal district court ordered that the 
ompany postpone signing a power con- 
ract with the Bonneville Power Adminis- 
ration until an environmental impact re- 
ort had been filed. Nippon Steel pur- 
hased 596 of the Mitsui Aluminum Co. 
td. 50% interest in Alumax, Inc., for 
14.6 million. 

The Japanese consortium consisting of 
umitomo Chemical Co., Ltd., Kobe Steel 
td., Nippon Light Metal Co, Ltd., 


Marubeni Corp. Sumitomo Shoji Kaishe 
Ltd., and Kanematsu Gosho KK, with- 
drew from the Revere Copper & Brass, 
Inc., 120,000-ton-per-year expansion at 
Revere's Scottsboro, Ala., smelter. 

The Aluminum Association announced 
that since 1972 the aluminum industry 
had reduced energy consumption 6.596 
per pound of aluminum produced. The 
aluminum industry set a goal of reducing 
energy consumption 10% between 1972 
and 1980. 

Secondary.—Recovery of secondary alu- 
minum-base scrap, calculated from reports 
to the Bureau of Mines, was 980,340 tons, 
slightly less than the quantity recovered 
in 1974. Calculated recovery of all metal- 
lic constituents from aluminum-base scrap 
in 1975 declined slightly to 1,048,875 tons. 

The Bureau estimated that full coverage 
of the industry would indicate a total scrap 
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consumption of 1,448,000 tons in 1975. 
On this basis, aluminum recovery would 
total 1,156,000 tons, and total metallic 
recovery would be 1,239,000 tons. 

U.S. Reduction Co. announced plans to 
construct a $3 million plant to separate 
salt from aluminum slag, at a rate of 
50,000 tons per year. In November, Amer- 
ican Can Co. signed a letter of intent to 
purchase the U.S. Reduction Co. for ap- 
proximately $36 million. U. S. Reduction 
was the largest independent secondary 
aluminum smelter operation in the United 
States. 

Decreased demand and increased inven- 
tories forced many secondary aluminum 
producers to reduce operations during the 
year. U.S. Reduction closed the Alton, IIl., 
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secondary smelter during July. 

Recycling technology developed by the 
Bureau of Mines was scheduled to be the 
nucleus of three new urban refuse recycling 
plants that will recover significant quan- 
tities of aluminum-base scrap. A plant in 
Montgomery County, Md., was scheduled 
to have a 1,200-ton-per-day capacity ini- 
tially and was to be expanded to 2,000 
tons per day by 1985. A recycling plant in 
Baltimore, Md., was under .construction 
and was scheduled to begin operating in 
1976. The plant in Montgomery County, 
Md., and one in Monroe County, N.Y., 
were in the design phase, and were sched- 
uled to open in 1977 and 1978, respec- 
tively. 


Table 4.—Aluminum recovered from purchased scrap processed in the United States, 
by kind of scrap and form of recovery 


(Short tons) 
Kind of scrap 1974 1975 Form of recovery 1974 v 1975 
New scrap: Unalloyed 4,836 4,519 
luminum- base 1779,978 2696,698 Aluminum alloys .........-..- 921,678 914,528 
Copper- base 86 66 In brass and and bronze 121 77 
ne- base 112 119 In zinc-base alloys .........- 776 978 
Magnesium-base ....... 270 281 In magnesium alloys 628 509 
— — — — Dissipative forms? 8 65,992 59,784 
ß 780,446 697,114 
ell! 998,481 980,840 
Old scrap: 
inum-base .......- 1211,987 2282,044 
Copper- base 76 45 
Zinc-base ......------- 664 859 
Magnesium-base ....... 258 278 
Grand total 998,481 980,340 
* Revised. 


1Aluminum alloys recovered from aluminum-base scrap in 1974, including all constituents, wer 
821,588 tons from new scrap and 236,553 tons from old scrap and sweated pig, a total of 1,058,091 


ns, 2 
3 Aluminum alloys recovered from aluminum-base scrap in 1975, including all constituents, were 
742,998 tons from new scrap and 805,882 tons from old scrap and sweated pig, a total of 1,048,87! 


tons. 


3 Includes recovery in deoxidizing ingot assuming 85% aluminum content in such ingot. 


Table 5.—Consumption of and recovery from purchased new 
and old aluminum scrap in 1975 


(Short tons) 
Calculated recovery 
Class Consumption 

Aluminum Metallic 

Secondary smelters - 611.540 488,358 024,8. 
Primary producers 336,328 298,691 319.77 
Fabricators -... ... Eege 98,001 86,830 92,74 
Foundries A AAA 72,099 62,447 66, 81 
Chemical producers 22222222 107,706 42,416 | 44,67 
Mr ³˙Ü1u!.1. 1,225,673 978,742 1.048, 87 
Estimated full industry coverage 1.448. 0000 1,156,000 1,289,0 


1 Excludes recovery from other than aluminum-base scrap. 
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Table 6.—Stocks, receipts, and consumption of purchased new and old aluminum scrap 
and sweated pig in the United States in 1975 


(Short tons) 
Class of consumer and type of scrap Descr š ale a conas: 5 
Secondary smelters: 
New scrap: 
Solids and clippings ...........-.....- 19,764 184,550 188,904 15,400 
Borings and turning 10,543 122,295 124,481 8,407 
Y AA AA Ee 52 1,120 734 438 
Dross ‘and skimmings 8,644 91.441 98,784 6,301 
/ ³˙àA AAA 1.157 14,050 14,544 66 
Total new scrap ......----------- wes 40,150 413,456 422,897 31,209 
Old scrap: 
Castings, sheet, and clippings ........- 6,090 92,084 85,628 12,496 
Aluminum cans -....-... . 787 6,867 6,948 661 
Others n=n-n. —— A A 2,905 30,617 31,585 1,937 
Total old scrap ..-.-------- ——— 9.732 129.518 124.156 15,094 
Sweated pig .. el 15,032 71,692 64,987 21,787 
Total all classes .............. A 64,914 614,666 611,540 68,040 
Primary producers, foundries, fabricators, 
and chemical plants: 
New scrap: 
Solids and clippings 48,690 331,160 884,060 46,790 
Borings and turning 70 2,650 2,519 201 
Jõͤͤͤ ³·Ü¹1wi ͤ y A yaaa 578 6,626 6,690 509 
Dross and "skimmings JJC EAER 2,934 92,001 92,893 2,542 
Other .......-.-- EEN 552 36,687 87,002 287 
Total new scrap ......-----------—--- 52,819 469,124 472,664 49,279 
Old scrap; 
Castings, sheet, and clippings ........- 2,006 28,088 27,608 2,486 
Aluminum cans .....................- 889 88,294 76,892 6,791 
Other ..... See C 559 18,086 18.162 483 
Total old scrap .....--.------------- 2,954 129,468 122,662 9,760 
Sweated pig ER 8,815 22,870 25,289 1,896 
Total all classes CCC 59,588 621,462 620,615 60,435 
Total of all scrap consumed: 
New scrap: 
Solids and clippings ..........-.------ 68,444 515,710 522,964 61,190 
Borings. and turnings ..--. 10,618 124,945 126,950 8,608 
Foll Geer 625 7,746 7,424 947 
Droen and skimmings 32 ĩͤ SE 11,578 183,442 186,177 8,843 
hh ³˙¹¹Am ³¹¹¹A. K 1.709 50,787 51,546 900 
Total new scrap ........--.----.---- 02,969 882,580 895,061 80,488 
Old scrap: 
Castings, sheet, and clippings ........- 8,096 120,122 118,286 14,982 
Aluminum-copper radiators 814 8,444 8,270 98 
Aluminum cans -=n .- -n 1,126 90,161 83,835 7,452 
Othér oes ³¹ wm a uuu Susa Sa 2,660 40,259 41,477 1,482 
Total old scrap -....... ee 12,686 258,986 246,818 24,854 
Sweated pig J. en 18,847 94,662 90,276 28,183 
Total all classes cocer cm aene enc 124,502 1,236,128 l f 1,282,165 128,475 
r Revised. 


1 Includes imported scrap. The reporting companies reported that 7 Te of total receipts of 


aluminum-base scrap, or 96,971 tons, was received on toll arrangements; 
rectly by consumers. 


20,835 tons, was imported di 
2 Includes inventory adjustment, 


3 Includes data on aluminum-copper radiators. 


1.65% of total receipts, or 
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Table 7.—Production and shipments of secondary aluminum alloys 


by independent smelters 
(Short tons) 1 
19743 19752 
Production Shipments Production Shipments 
Die-cast alloys | 
13% Si, 360, etc. (0.6% Cu, maximum) 50,642 48,198 55,868 49,204 
880 and variations sai 340,248 329,252 282,054 283,568 
EE (3) (3) W W 
Sand and permanent mold: 
95/5 Ai-Si, 356, etc. (0. 6% Gier maximum) . 29,094 28,871 19,401 18,887 
No. 12 and variations 22 21,406 21,258 12,408 12,196 
No. 319 and variations eannan =. -em 52,728 52,039 36,982 36,452 
F-132 alloy and variations 2222 (3) (8) 13,607 18,771 
Al-Mg alloys .........--.----------2.2-2--2-- 4,236 4,180 1,595 1,495 
Alen allo . ama Sae 10,874 9,876 . 9,878 9,438 
Al-Si alloys (0.6% to 2.0% Gu) em em em eg as eg en an ëm em 4,771 4,609 4,219 4,809 
Al-Cu alloys (1.5% Si, maximum) ........ 4,871 4,859 4,667 4,888 
Al-Si-Cu-Ni alloy 6,250 6,181 W W 
;]]. 8 (8) (8) 3.608 8,601 
Wrought alloys: Kë 
Extrusion billets 9» em G» gb an «5 00 99 eg asp «D» ea an ap OD CD ED UD am ap s sn am ap (4) (4) 48,454 49,586 
Destructive and other uses: | 
Steel deoxidation: l 
Grades 1 and 22 . U... EEN Een 27,172 26,596 17,474 18,767 
Grades 8 and .... ee eee 5,184 5,270 2,900 8,006 
Miscellaneous: 
Pure (97.0% Al) 99,687 95,982 4,517 680 
Aluminum-base hardeners I... 4,542 4,468 2,954 3,021 
AM acia 18,407 18,557 27,088 26,471 
// AA EENEG 679,462 659,696 647,619 588,745 


W Withheld to avoid disclosing individual company confidential data. Data included in the mis- 


cellaneous, other category. 


1Gross weight, including copper, silicon, and other alloying elements. Secondary smelters used 
$9,801 and 16,902 tons of primary aluminum in 1974 and 1975, respectively, in producing secondary 


aluminum-base alloys. 


2 No allowance was made for consumption or receipts by producing plants. 

8 Not reported separately prior to 1975; probably included in the miscellaneous, other category. 
4Included under the miscellaneous, Pure (97.0% Al) category. 

5 Includes alloys 122 and 188, reported as separate items prior to 1975, and data withheld. 


CONSUMPTION 


Domestic consumption as measured by 
net shipments of aluminum ingot and mill 
products to domestic industry was 29% 
below the 1974 level. Shipments to the 
building and construction industry, the 
largest user of aluminum, decreased 29% 
from 1974 shipments. The containers and 
packaging industry was the second largest 
user of aluminum with shipments totaling 
1,000,500 tons, 12% less than the 1974 
level. Transportation applications de- 
creased 30%, and shipments to electrical 
markets also decreased markedly. 


The average quantity of aluminum used 
in 1975 model automobiles was approxi- 
mately 84 pounds per car, and reported 
estimates indicated that 1976 models would 
use 87 pounds per unit. By 1980 between 
180 and 200 pounds was ESCH to be 
required per unit. 

Although shipments of sheet to can 
manufacturers decreased, aluminum was 
reportedly used for about 25% of the 
metal cans manufactured in 1975, com- 
pared with about 20% in 1974, 17% in 
1972, and 10% in 1970. 
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Table 8.— Distribution of end use shipments of aluminum products 


1974 v 1975 

Industry Quantity Percent Quantity Percent 

(thousand of (thousand of 

short tons) total short tons) total 

Building and construction 1,578 22.9 1,123 22.6 
Transportation 222222222222 1,220 17.8 855 17.2 
Containers and packaging 1,133 16.5 1,000 20.2 
Electrical mmm a m m m m m m m m mn m m m m m mw mn mi em ama e 922 13.4 608 12.2 
Consumer durables 580 8.5 877 7.6 
Machinery and equipment 522 7.6 325 6.6 
Other markets een 374 5.4 262 5.8 

Statistical adjustment n2- 10 1.0 5 š 
Total to domestic users . <- 6,894 98.1 4,555 91.8 

Exports WEE usas 472 6.9 09 e 
Total. nos u 8 6,866 100.0 4,964 100.0 

r Revised. 


Source: The Aluminum Association. 


Table 9.—Apparent consumption of aluminum in the United States 
(Short tons) 


Primary sold I rt Recovery Recovery Total 
Year or used by (net) T from old from new apparent 
producers ! (ne scrap 3 scrap 3 consumption 1 
I 3,887,429 + 396,408 167,030 648,138 5,099,005 
1977222 8 4,177,190 + 466,765 188,594 755,762 5,588,811 
1976 WE 4,587,348 + 59,484 196,514 841,966 5,685,312 
111111 8 4, 820, 454 r ＋ 105,417 211.987 779,978 r 5,917,836 
1975- EEN 3,647,104 + 111,653 282,044 696,698 4,737,499 
r Revised. 


1 Excludes primary aluminum sold by General Services Administration: 1971, 22 tons; 1972, 
6,125 tons; 1978, 730,249 tons; 1974, 510,741 tons; and 1975, 2,486 tons. 

2 Crude and semicrude data for 1971-73 include ingot equivalent of scrap imports and exports 
(weights multiplied by 0.9). Reported data for 1974 and 1975 include imports of scrap. 

3 Aluminum content. 


Table 10.—Net shipments of aluminum wrought* and cast products by producers 
(Short tons) 


1974 1975 P 
Wrought products: 

Sheet, plate, and foil 2222222222222 r 3,187,208 2,330,980 
Rolled and continuous-cast rod and bar; wire 222 r 696,240 461,728 

Extruded rod, bar, pipe, tube, shapes: drawn and welded 
tubing and rolled structural shapes ee ee Ee r 1,191,962 821,802 
Powder, flake, and paste 88,584 49,428 
Forgings (including impacts) een e E 69,156 48,550 
r L sls uyu u S SE r 5,233,150 3,712,483 
Castings 
BANG esse TEE 188,911 96,776 
Permanent mold .... . . . ee 188,544 141,870 
r a a EE 544,228 427,553 
/ ³ ꝓddydydyddddddddſͥͤͤ eS 13,052 13,368 
IJ ͥ ͥͥ ¹¹ſſ WA ³² ³ A u SEE 879,735 679,067 
Grand total „„ „„ „„ ) ?1XD0 „„ „ „„ r 6,112,885 4,891,550 


p Preliminary. r Revised. 


1 Net shipments derived by dias the sum of producers' domestic receipts of each mill shape 
from the domestic industry's gross shipment of that shape. 


Source: Department of Commerce. 
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Table 11 Distribution of wrought products 
(Percent) 


Sheet, plate, and foil: 
Non-heat-treatable 
area 


Rolled. and continuous-cast rod and bar; wire: 
Rod, bar, etc 


Bare wire, conductor and nonconductor ...... 


Bare cable (including steel-reinforced) 


Wire and cable, insulated or covered 


Extruded products: 
Rod 


and bar A tenue ga 
Pipe and tubing 2222222 
TEE 
Tubing: 
SWT BEE 
Welded nOn puit E EE 
Powder, fake, and paste: 
Atomiz ed 
Plaked CEE ENERE IEAA A A eet Sc S 
Ae A A sus suu 


Powder, n.e.c 


q€O CD CO GD A a A CD e A OD A (EDD A © a een ed C00. AA A A ADA emo (ED CDD D OU 


1974 1975 p 
COEUR INNEREN ENTER ER RES 50.2 61.5 
EE 8.6 8.1 
wan av aan em em em Gan Gap aun em Om Os OD qu qu qun ano, em Gap AD aus em emm e em cas 7.1 8.2 
aos 2.6 2.5 
:!!! HUE SIME 1.3 ; 
SELENE REST AEE RES 5.2 5.7 
F 4.8 3.8 
EEE E E OS .6 A 
JJC ĩ³ - ENER 2.1 1.9 
FFF 17.9 17.7 
3 1.1 8 
BEER 1.1 8 
7 AAN 1.2 9 
F 5 (3) (3) 
DI emm eg GD O ITI T T DO T T Y TT T T TT. T T T. T ] 2 .8 
Uh eg emp emm ty yy TT , Y T TT 1 TT TT "T 2 1 
J 8 1.8 1.8 
AAN ee eat 100.0 100.0 


P Preliminary. 


1 Includes a s small amount of rolled strüetural shapes. 
2 , Includes a small amount of heat-treatable welded tube. 


than 0.1%. 


STOCKS 


Due to increased. demand, reported in- 
dustry stocks of primary aluminum ingot 
at reduction plants increased dramatically 
from 145,757 tons at the beginning of the 
year to 379,564 tons at yearend. A peak 
of 450,211 tons was reached at the end of 
June. The Bureau of Domestic Commerce 


(BDC) reported an increase in metal in- 
ventories at reduction and other processing 
plants. Total industry stocks of aluminum 
metal, including scrap, increased from 
2,577,758 tons at the beginning of the 
year to 2,999,352 tons at yearend. 


PRICES 


The price of 99.5% pure primary alumi- 


num was quoted at 39.0 cents per pound 


from January 1 until August 7, when pro- 
ducers, after hearings before the Council 
on Wage and Price Stability, raised the 
price to 41.0 cents per pound. Dealer 
quotes for primary aluminum increased 
from a range of 35.0 to 35.5 cents per 
pound at the beginning of the year to a 


maximum range of 37.0 to 38.5 cents per 
pound during August, and then declined 
to a range of 34 to 35 cents per pound 
at yearend. Prices quoted by the American 
Metal Market for smelters’ secondary 
aluminum alloys decreased from a range 
of 47.0 to 58.0 cents per pound at the 
beginning of the year to a range of 40.5 
to 50.0 cents per pound at yearend. 


FOREIGN TRADE 


Reflecting weak world demand, exports 
of crude and semicrude aluminum metal 
including scrap decreased about 16% 
from the 1974 level. Canada was the prin- 
cipal destination of U.S. aluminum ex- 
ports. The People's Republic of China re- 
ceived 37%, or 68,906 tons, of the pri- 
mary aluminum ingot exports. Japan was 


the principal destination of U.S. scrap 


exports with 22,558 tons, or 34%. Mexico 


and the United Kingdom were other ma- 
jor recipients of U.S. aluminum exports. 

U.S. imports for consumption of crude 
and semicrude aluminum decreased 13% 
from the 1974 level. Scrap imports were 
off 2796, but imports of semimanufactured 
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forms increased sharply with Belgium, Principal sources of aluminum imports 
Norway, and Japan increasing their ship- were Canada, Ghana, Belgium, Japan, 
ments to the United States during 1975. Surinam, and the U.S.S.R. 


Table 12.— U.S. exports of aluminum, by class 


1974 1975 

Class | Quantity Value . Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 

Crude and semicrude: 
Ingots, slabs, erude 2 r 207,829 $155,817 185,850 $184,064 
S eer 80,169 88,048 65,747 29,085 
Plates, sheets, bars, etc -22 216,030 247,976 171,008 228,684 
Castings and forgings .........--..----- 5,933 19,623 5,008 18,818 
Semifabricated forms, n.e.c e 14,094 r 25,781 11,018 25,598 
Total nicas ao r 524,045 r 482,240 488,626 436,289 

Manufactures: 

Foil and leaf NN ER eee 16,710 81,206 11,604 24,185 
Powders and pastes ENN E 4,366 5,384 8,460 5,484 
Wire and eable NN A NNN NN Rn 12,274 16,526 24,416 85,829 
%% ³˙¹wü¹oAAAd d na 33,410 53,116 89,480 64,948 
Grand total lee 557,455 585,856 478,106 501,187 


r Revised. 
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Table 14.—U.S. imports for consumption of aluminum, by class 


Crude and semicrude: 
Metals and alloys, crude .................. 
Circles and disks 
Plates, sheets, etc., n.e&.6 .................. 
Rods and Lega ete A ek ĩ EE 
Pipes, tubes, e 
BORED Ee 


Leaf (5.5 by 5.5 inches) .................. 
Deier and powders U U UU U UJ... 


Total A A IIA 


Grand total ..... Ll n2.. 


508,648 
17 

5 
74,743 


629,467 


8,282 
637,699 


42,569 
402,587 


19,826 
421,868 


1976 


Quantity 
(short 


tons) 


484,119 
46 


54,806 

550,279 

2,281 
(2) 

318 

752 

3,801 


558,580 


Value 
(thou- 
sands) 


$816,878 
8 


27:586 
409,588 


9,040 
413,578 


41974—38,088,889 leaves and 184,868,815 square inches; 1975—-582,500 leaves and 87,658,158 square 


inches. 
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WORLD REVIEW 


As demand slackened during 1975, stocks 
of primary aluminum held by members of 
the International Primary Aluminium In- 
stitute (IPAI) increased dramatically. 
IPAI member stocks, which represent the 
bulk of inventories held outside the cen- 
trally controlled economies, increased 55% 
over 1974 levels. The peak level was 
reached during the third quarter, and 
members” stocks decreased slightly by 
yearend. 

Production rates at primary smelters 


reportedly were reduced in many countries. 
At yearend, Canada operated at about 86% 
of total capacity, Norway at 8996, West 
Germany at 9096, France at 9496, Japan 
at 7596, and Australia at 93%. 

Expansion plans in Canada, Norway, 
Japan, and New Zealand were delayed. 
However, new projects were announced in 
Canada, Brazil, Zaire, Abu Dhabi, Saudi 
Arabia, and the Republic of Korea. Con- 
struction started on new smelters in 
Venezuela, Dubai, and Japan. 


Table 16.—Aluminum: World production * by country 
(Thousand short tons) 


Country 2 1978 1974 1975 P? 
North America: 
ee ß 5 1,038 1,125 e 1,006 
TEE 48 45 44 
United State 222222222 PE E aS e QN s 4,629 4,908 8,879 
South America: 

TAS. EE 123 125 188 
Suri tnea . r 57 60 29 
Venezuela "gesteet ee r 26 58 64 

Europe: 
A üústp]8 ꝛ f 8 98 101 98 
Czechoslovakia r 68 55 55 
Fü! ˙¹·¹½ſAoᷣ L— ¹ͤwV ³ d .. Ed eoa EE 396 484 422 
Germany, East ° ˙VÜfi dd cecas AS 101 96 66 
Germany, West „en ==- mamm mm m me e m EE 587 759 747 

% NOA ee 159 168 149 
Ill y ⁰ ⁰⁰⁰ 75 76 77 
fl ³Ü⁰¹AuA i en UE 79 70 68 
Ian pP ĩͤ A 8 203 284 210 
Netherlands 22252022 ꝛ ]y] d xx a 209 277 288 

le EE ³·ð¹é¹]ꝛ «x yd ͥ¶⁰yd y AN 684 716 651 
n,, ß v . Susu SS r 112 112 114 
Bomanil 4 ùĩÜ¹b ꝗ?qw .. 5⅛˙²˙ 7⅛5od AA A 156 206 209 
%% TT 179 211 281 
SWEdeH ð y k SOS 90 91 e 84 
Switzerland ...... cemented mM md m erue er v man E 94 96 88 
U.S.S.R.¢ em a 0 ao CEP GW emm GED GED GED GED GID OD GD UD e UD I GP Om Q eg eg GD GD a GP GP GD e A e OD GD em ON dD OD em, ç em GD s emp em em 1,500 1,680 1,650 
United Kingdom LA ene ene ene nee 277 824 340 
/ ·ð A ³WAA 8 100 162 185 

Africa: 
Cameroon AA E) AI 49 51 57 
Egypt, Arab Republic of o o U l 0 0 0 0 0 0 arem 0 e de — 6 
Hill EENS 166 178 158 
id South Africa, Republic f I... J... J JU ENEE o 68 88 86 
sia: 
Bahrain J eee e SE HS 118 180 128 
China, People's Republic of r 165 r 165 180 
E RA A IA ASAS 170 142 184 
| bg: PARAS ͤ T0000. ARA 8 54 5 
Japan P Co uz pee r-; aa r 1,209 1,288 1,117 
Korea, Republic of r 84 19 22 
KT ER E A 89. 85 81 
Oceanía: 
Astral... ꝛ . 228 242 286 
New Zealand r 128 122 121 
Total ˙ͥ n Ok ͥ ¹5¹ͤ ⅛5—Ü w ˙¹A mina r 18,364 14,528 18,278 
* Estimate. P Preliminary. r Revised. 


1 Output of primary unalloyed ingot unless otherwise specified. 
` $In addition to the countries listed, Turkey produced aluminum in 1978 and 1974, and may have 
had additional output in 1975, but production is unreported and information is inadequate to make 
reliable estimates of output levels. 

8 Includes secondary. 

* Includes alloys. 


5 Includes superpurity aluminum as follows in short tons: 1978—6,526; 1974—6,206; 1975—3, 274. 
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Table 17.—World producers of primary aluminum 


(Thousand short tons) 


Country, company, plant location 


NORTH AMERICA 


Canada: 
Alcan Smelters and Chemicals, Ltd.: 
Arvida, bec 


Isle Maligne, Quebee 
Kitimat, British Columbia 
- Shawinigan Falls, Quebec 


Mexico: 


United States (See table 3) 
Total North America 
SOUTH AMERICA 


Argentina: 
Aluar Alumínio Argentino SAIC (Aluar) : 
Puerto Madryn 


Brazil: 
Alcan Alumínio do Brasil S.A.: 
Saramenha, Ouro Prẽèto 
Alumínio do Brasil Nordeste, S. A.: 
Aratú, Bahia 
Companhia Brasileira de Alumínio: 
Sorocaba, Sáo Paulo 
Companhia Mineira de Alumínio- 
(Alcominas) : 
Pocos de Caldas, Minas Gerias 


Surinam: 
Suriname Aluminum Co. (Suralco) : 
Paranam 

Venezuela: 
Alumínio del Caroni S.A. (Alcasa) : 
Puerto Ordaz, Mantanzas 


Total South America 
EUROPE 


Austria: 
Salzburger Aluminium GmbH (SAG): 
Lend, Salzbu 
Vereinigte Metallwerke Ranshofen Berndorf 

AG (VMRB): 
Ranshofen, Braunau A Inn 


Czechoslovakia: 

Ziar Aluminium Works: 

Ziar-on-H ron EN ee 
France: 

. Pechiney Ugine Kuhlmann Group (PUK): 
Auzat, Ariége eseu 
L'Argentiére, Haute-Alpes 
La Praz, Savoie 
La Saussaz, Savoie 
Lannemezan-Haute Pyrénées 
Noguéres, Basses-Pyrénées 
Rioupéroux, Isére 
St. Jean de Maurienne, Savoie 


CEP gem» GED CED GER QUÉ GED GEE Aum E 


Capacity, 
yearend 
1975 


40 


85 
28 
44 


33 
140 


73 


55 
308 


102 


Ownership 


Alcan Aluminium Ltd. 100%. 


Reynolds Metals Co. 100%. 


Aluminum Company of America 
44.8%; Intercontinental 25.7%; 
Mexican interests 16%; U.S. and 
foreign interests 14%. 


FATE 51%; Alcan Aluminium Ltd. 
8%; Kaiser Aluminum and Chemical 
Corp. 8%; Pechiney Ugine Kuhlmann 
Group 8%; private interests 2495; 
Government 1%. 

Alcan Aluminium Ltd. 100%. 

Do. 

Industria Votorantim, Ltd. 80%; 
Government 20%. 

Aluminum Company of America 50%; 


Hanna Mining Co. 40%; private 
interest 10%. 


Aluminum Company of America 100%. 


Reynolds Metals Co. 60%; Government 


Oo 


Swiss Aluminium Ltd. 100%. 
Government 100%. 


Government 100%. 


Self 100%. 
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Table 17.—World producers of primary aluminum—Continued 


(Thousand short tons) 
E Capacit 
Country, company, plant location deta Ownership 
EUROPB—Continued 
France—Continued 
Pechiney Ugine Kuhlmann Group—Continued 

Sabart, Ariegge 2-2n2mnmmmm 26 
Venthon, Savoie 81 
Total France J J J U JU J U J. J. 448 

Germany, East: I 

Electrochemisches Kombinat: Government 100%. 

Bitterfeld 222222 55 

Lauta werk ee 0 0 0 0 0 83 


Total Germany, Easʒt . 


Germany, West: 
Aluminium-Hütte Rheinfelden GmbH: 
Rheinfelden, Baden 
Gebrueder Giulini GmbH: 
Ludwigshafen 
. Aluminium GmbH & Co.: 


Hamburg  sanec cccvntianucdcccaucaadac 


Vereinigte Aluminium-Werke A.G. (VAW): 
Elbe Stade 


wer EPID GED Gp OD 2 GPSS ED qub ew aw Cub ED 


Erftwerke, Grevenbroich ...........- 
Innwerke, Toging ..................-- 
Lippenwerke, Lunen ........-------- 

orf, Rheinwerke 


Total Germany, West 


Greece: 
Aluminum de = S.A. (ADG) Distomon 


Hungary: 
WE cordis Bauxite Ipar: 


Iceland: f 
Icelandic Aluminium Co. Ltd., 
Hafnarfjordur ........................ 
Italy: 
Alcan Alluminio Italiano S.p.a.: 
Borgo-Franco d'Ivrea ..........---.-- 
Societá Mineraria Chimica Metallurgica per 
l'Industria Dell'Alluminio in Sardegna 


Total Italy. erer 


Netherlands: 
Aluminium Delfzijl N.V. (Aldel): 
Delfzijl 


Swiss Aluminium Ltd. 99.85%. 
Self 100%. 


Kaiser Aluminum & Chemical Corp. 
50%; Preussag AG 50%. 

Metallgesellschaft AG 50%; Swiss 
Aluminium Ltd. 50%. 

Reynolds Aluminium Deutschland, Inc. 
33.4%; Vereinigte Aluminium-Werke 
GmbH 83.8%; Vereinigte 
Metallwerke Ranshofen Berndorf 
AG 33.3%. 

Government 100%. 


Pechiney Ugine Kuhlmann Group 
90%; Government 10%. 


Government 100%. 


Swiss Aluminium Ltd. 100%. 

Alcan Aluminium Ltd. 100%. 

Government 94%; Montecatini Edison 
S.p.A. 6%. 


Do. 


Swiss Aluminium Ltd. 50%; Govern- 
ment 50%. 


Holland Aluminium N.V. 100%. 
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Table 17.—World producers of primary aluminum—Continued 


(Thousand short tons) 


Capacity, 
Country, company, plant location yearend Ownership 
BUROPB—Continued 
Netherlands—Continued 
Pechiney Nederland N.V.: Pechiney Ugine Kuhlmann Group 
Vlissingen (Flushing) en 187 85%; Hunter-Douglas N. V. 11%; 
Alcan Aluminium Ltd. 4%. 
Total Netherland 298 
Norway ! 
A/S Ardal og Sunndal Verk (ASV): Government 75%; Alcan Aluminium 
C11!!! ³˙¹ SA LE 167 Ltd. 25%. 
ek da See : M 
Det Norske N itridaktieselskap A/ S (DNN): > Government 100%. 
Lista Aluminiumverk A/ S E Elkem) : ; Aluminum Company of America 50%; 
—————————— € 62 Elkem-Spigerverket A/S 50%. 
Mosigen OS A/S (Mosal) : eg Do. 
Norsk Hydro A/S Karmøy Fabrikker — > Self 100%. 
(Alnor) : TT 
Sger-Norge Aluminium A/S € Soral): Swiss Aluminium Ltd. 75%; Compades 
e, 77 25%. 
Total Norway 1788 
Poland: | 
Ministry of Heavy Industry: Government 100%. 
onin Works 61 
Skawina Work 61 
Total Poland ..... „ 122 
Romania: Government 100%. 
Slatina  ........--.- Ee 132 
Spain: 
Alumínio de Galicia S.A Pechiney Ugine Kuhlmann Group 
La COrüull ... ̃ ul as ccacaaiass 86 66%; ENDASA 1796; Government 
Sabinanego, Huesca 16 17%. | 
Empresa Nacional del Alumínio S.A. Government 50.595; Alcan Aluminium 
(ENDASA): Ltd. 25%; Banco de-Bilboa SA 
RA ⁰ͥ w- 0g 111 15%; Spanish interests 9.5%. 
Valladolid 26 
Total Spain 238 
Sweden: 


Gránges Aluminium AB: 
Kubikenborg, Sundsvall 


Switzerland: 
Swiss Aluminium Ltd. (Alusuisse) : 
Chippis, Valais 22222 
Steg, ad 
Usine Aluminium Martigny. S. A.: 
rr ³˙¹ A U... u... 


U. S. S. R.: 
Bogoslovsk (Krasnoturinsk) Sverdlovskaya 
Oblast, Urals 2222222222 
Bratsk, Irkutskaya Oblast, Siberia ....... 
Irkutsk ( (Shelekovo) Irkutskaya Oblast, 


Kanaker (Yerevan), Armenia 
Kandalaksha, Murmanskaya Oblast 
Krasnoyarsk, 5 Kray, Siberia 
Nadvoitsy, Karelskaya, A. S. S. 2 
Novokuznetsk (Stalinsk) Kemeroyskaya 
Ros T Siberia -.. -- -- >... 
be, Tadzhikstan .........- 
Geet (Kirovabad) „ Azerbaijan ......- 


95 


Grünges AB 79%; Alcan Aluminium 
Ltd. 21%. 


Self 100%. 


Self 100%. 


Government 100%. 
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Table 17.—World producers of primary aluminum—Continued 
(Thousand short tons) 


Country, company, plant location 


EUROPE—Continued 
U.S.S.R.—Continued 
var (Stalingrad) Volgogradskaya 
Volkhov (Zvanka), "Leningrad Oblast 
Zaporozhye (Dneprovsk) Zaporozhskaya . 
Oblast, Ukraine annman mļľmm n 


United Kingdom: 
Alcan (UK) Ltd.: 
Lynemouth, N orthumberland 
Anglesey Aluminium Ltd.: 
Holyhead, New Wales, Scotland 


The British Aluminium Co., Ltd. (BACO): 
Invergordon, Scotland 
Kinlochleven, Scotland .........----.- 
Lochaber (Fort William), Scotland 


Yugoslavia: 
Kombinat Aluminijuma Titograd: 
Titograd, Montenegro 
Tovarna Glinice in Aluminija Boris Kidric: 


Kidricevo, Slovenia ammam amem l 


Tvornica Lakih Metala Boris Kidric: 
Boris Kidric, Sibenik 


Total Yugoslavia ........ .. um 


Cameroon: 
Compagnie Camerounaise de l'Aluminum 
E Ugine (Alucam) : 


AT UT A CDU cic MOS IRE 
VoM NL Aluminium Co. Ltd. (Valeo): 
South Africa, „Republic of: — mm 
Alusaf (Pty.) Ltd.: 
Richards Bay 


United Arab Republic: 
Total Arie mma de 


ASIA 


Bahrain: Aluminium Bahrain Ltd. (ALBA) . 


China, People's Republic of: 
Fushun, Kiaonin 
Changchun, e,, dae uii aida i ar dim 
Changsha, Hunan ~-..-..............-..--+ 
Hefei, Anhwei 


Wuhan, Hupe 222 
Total China, People’s Republic of .....- 

Indía: 
Aluminium Corp. of India Ltd. (Alucoin) : 

Asansol, West Bengal 
Bharat Aluminium Co. (Balco) : 

Korba, Madhya Prades 22 
Hindustan Aluminium Corp. Ltd. 


(Hindalco) : 
Renukoot, Uttar Pradesh ...........- 


Capacity, 
yearend 
1976 


Ownership 


Alcan Aluminium Ltd. 100%. 


- Kaiser Aluminum € Chemical Corp. 
112 1 55 Rio Tinto Zine Corp. Ltd. 


Tube Tuvestments Ltd. 49%; Reynolds 


vr . Metals Co. 48%. 
82 
899 
" Montenegro State Industry 100%. 
» Slovenia State Industry 100%. 
S Dalmatia State Industry 100%. 
221 
6,678 
Pechiney Ugine Kuhlmann EE 
5 60%; Cobeal 10%; Comal Cie. 80%. 


Kaiser Aluminum & Chemical Corp. 
169 90%; Reynolds Metals Co. 10%. 


Industrial Development Corp. 
88 (Government) and private South 
| African interests 78%; Swiss 
Aluminium Ltd. 22%. 
110 Government 100%. 


428 


182 Kaiser Aluminum & Chemical Corp. 


and British Metals 17% each; 
Western Metals 8.5%; Bretton 
Investments 5.1906; Bahrain Govern- 
ment 52.4%. 

Government 100%. 


110 
160 
270 
Self 100%. 
10 
dà State Government 100%. 


Kaiser Aluminum & Chemical Corp. 
27%; Birla and Indian interests 
105 18%. 
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Table 17.—World producers of primary aluminum— Continued 
(Thousand short tons) 


Capacity, | 
Country, company, plant location yearend Ownership 
ASIA—Continued 
India—Continued 
Indian Aluminium Co. Ltd. (Indal) : Alcan Aluminium Ltd. 55%; Indian 
Belgaum, Bombay 69 interests 45%. 
Alupuram, Kerala -= 23 
Hirakud, Orissaa 26 
Madras Aluminium Co. Ltd. (Malco): Montecatini Edison S.p.A. 27%; 
Mettur, Madras 28 Madras State Government 78%. 
Total Indie 289 
Iran: 
Iranian Aluminium Co. (IRALCO), Arak _ 55 Iranian Government 82.5%; Reynolds 
Metals Co. 12.5%; Pakistani 
Government 5%. 
Japan: 
Mitsubishi Chemical Industries Ltd.: Self 100%. 
%%%!!! . 176 
,, v eer 102 
SE e Co. Ltd.: 151 Self 100%. 
Nippon Light Metal Co., Ltd. (NLM): Alcan Aluminium Ltd. 50%; Japanese 
——————— 8 118 interests 50%. 
Hokkaido (Tomakomai) ) 136 
NHgata.- EENS 160 
Showa Denko Chiba, Chiba ..... À 176 Showa Denko K. K. 100%. 
Showa Denko K.K.: Self 100%. 
Kitakata ..... .. U. J. eee 81 
ma EE 46 
Sumitomo Chemical Co., Ltd Self 100%. 
¡NU A A 88 
A ee . annen 60 
Toyama -..... ß cm mui a a 208 
Sumitomo Toyo Aluminium Smelting Co.: Sumitomo Chemical Co., Ltd. 100%. 
Shikoku, Toyo 60 
Total Japan e" 1,492 
Korea, Republic of: 
Aluminium of Korea Ltd. (Koralu): Korean Development Bank 50%; 
VISADO: Atert E 20 Pechiney Ugine Kuhlmann Group 
0%. 
Taiwan: 
Taiwan Aluminium Corp. (Talco) : Government 100%. 
hsiung, Takao .......-.-..------- 42 
Turkey: 
Etibank: Government 100%. 
Seydisehir ess m = n oo s = momo mm mo. 66 
Total Asia ..... cursa 2,366 
OCEANIA 
Australia: 
Alcan Australia Ltd.: Alcan Aluminium Ltd. 70.5%; other 
Kurri-Kurri, New South Wales 50 interests 29.5%. 
Alcoa of Australia Ltd.: Aluminum Company of America 51%; 
Point Henry, Victoria . ee ien 99 Australian interests 49%. 
Comalco Ltd.: Kaiser Aluminum & Chemical Corp. 
Bell Bay, Tasmania 105 4595; Conzinc Rio Tinto of 
Australia Ltd. 45%; other interests 
10%. 
Total Australia 254 
New Zealand: 
New Zealand Aluminium Smelters Ltd.: Comalco us 50%; Sumitomo Chemical 
BUE: cuan ² m AA 123 Co., Ltd. 25%; Showa Denko K.K. 
| 25%.. 
Total Oceania 2 377 


Total World ... 


16,898 
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Abu Dhabi.—Nissho Iwai Co, Ltd. and 
British Smelter Construction Ltd. an- 
nounced a feasibility study for a 165,000- 
to 200,000-ton-per-year smelter. Plans 
reportedly called for initial production of 
28,000 tons by 1979. 

Australia.—Comalco Ltd. continued plans 
for an alumina reduction plant on Boyne 
Island. Startup of the 110,000-ton-per- 
year potline was expected by 1980. Mit- 
subishi Chemical Industries Ltd. and Kobe 
Steel Ltd. reportedly would be partners in 
the project. Comalco postponed the startup 
of a 20,000-ton-per-year expansion at its 
Bell Bay smelter until 1977. 

Bahrain.—Aluminium Bahrain Ltd. (AL- 
BA) announced plans to add another 
potline by 1979. The expansion would 
bring the rated capacity to 156,000 tons 
per year. Alumina for the plant was sup- 
plied by Alcoa of Australia Ltd. from its 
Kwinana refinery. ALBA also announced 


plans to expand its production of extru- 


sion billet from 14,000 tons per year to 
33,000 tons per year. 

Brazil —Negotiations continued on the 
Aluminio do Brasil (Albras) alumina- 
aluminum project near Belem. The state- 
owned Companhia Vale do Rio Doce 
(CVRD) agreed to finance the $1.4 billion 
hydroelectric project on the Tocantins 
River. Electrobras reportedly signed a con- 
tract with: Camargo Corea S.A. for the 
construction of the power facility, which 
was scheduled to be completed by late 
1981. 

The Light Metal Smelters Association 
(LMSA), the Japanese group that in- 
cludes Nippon Light Metal Co., Ltd., 
Showa Denko K.K., Sumitomo Chemical 
Co. Ltd., Mitsubishi Chemical Co. Ltd., 
and Mitsui Aluminium Co. Ltd., requested 
that the project be scaled down to include 
a 353,000-ton-per-year smelter and a 
716,000-ton-per-year alumina refinery. The 
alumina-aluminum complex, owned 51% 
by CVRD and 49% by LMSA, would be 
supplied with bauxite from Trombetas. 

CVRD also announced that it was look- 
ing for partners for a smelter to be located 
on Sepetiba Bay near Rio de Janeiro. Ten- 
tative plans called for two 44,000-ton-per- 
year potlines to come onstream in 1979 and 
1980, respectively. The plant, which would 
serve as a model for the Albras project, 
would use imported alumina. 

Mitsubishi Chemical and Swiss Alumi- 
nium Ltd. (Alusuisse) announced a feas- 
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: bility study for a $400 million smelter in 


the Amazon region. Work on the 220,000- 
ton-per-year smelter was scheduled to 
start in 1977 with no announced startup 
date. Alumina would initially be supplied 
by Alusuisse foreign plants and later from 
Mitsubishi bauxite reserves in Brazil. 
Mitsubishi would take half of the plant’s 
metal production. 

Sumitomo Chemical announced a target 
date of 1977 for the startup of a 170,000- 
ton-per-year smelter in Recife. Cost of the 
plant was estimated at $200 million. 

Companhia Brasileira de Aluminio 
(CBA) received a loan from the Brazilian 
National Economic Development Bank to 
expand the Sorocaba aluminum smelter to 
120,000 tons per year by adding a third 
potline. Expansion began in 1975 to raise 
the capacity of the plant to 88,000 tons 
per year. CBA recently acquired a hydro- 
electric plant on the Sorocaba River which 
would supply the additional power re- 
quirements of the expansions. 

The Alumínio do Brasil Nordeste S.A., 
28,000-ton-per-year smelter at Aratu was 
completed. 

Canada.—The Government of Quebec 
and National-Southwire Aluminum Co. 
announced plans for a 125,000-ton-per- 
year smelter in St. Augustin, Quebec. 
The plant would be constructed and owned 
by Quebec General Investment Corp. Na- 
tional Southwire would supply technology 
and would receive 30% of the output. The 
$450 million complex was scheduled to 
come onstream in 1978 and would include 
fabricating facilities. 

The Aluminum Company of Canada, 
Ltd. (Alcan) formed a new subsidiary, 
Alcan Smelters and Chemicals, Ltd., 
consolidate all smelting, chemical, and re- 
lated activities. 

Alcan operated at 79% of its 1-million- 
ton-per-year rated capacity during most of 
1975. Labor disputes at the Kitimat, 
British Columbia, and Arvida, Quebec. 
smelters were reported. Alcan signed a 20- 
year technical exchange agreement with 
Nippon Light Metal Co. Ltd., which is 
owned 50% by Alcan. 

China, People's Republic of.—The Ch’ 
nese reportedly bought up to 200,000 tor 
of primary aluminum from western prc 
ducers. Kaiser Aluminum & Chemic 
Corp. sold 50,000 tons, to be delivere: 
primarily from its Tacoma, Wash., an 
Chalmette, La., smelters. Howmet Corp., 
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subsidiary of PUK, reportedly sold 20,000 
tons to the Chinese. Other companies that 
sold primary ingot to the Chinese included 
Alcan and A/S Ardal og Sunndal Verk 
(ASV). 

Dubai.—Construction on a 135,000-ton- 
per-year aluminum smelter at Jebel Ali 
started. Completion of the $310 million 
facility was scheduled for 1978, with full 
production expected in 1981. The infra- 
structure would allow for an additional 
45,000-ton-per-year expansion. The plant, 
which would probably use diesel oil to 
generate electricity, was to be owned 80% 
by the Dubai Government, 10% by South- 
wire Co. which would supply the technol- 
ogy, and 10% by British Smelter Con- 
struction which conducted the feasibility 
study. 

France.—PUK announced a $25 million 
modernization program for its Lannemezan 
smelter. The modernization, which would 
increase the 63,000-ton-per-year capacity 
by 1% and reduce fluoride emissions by 
50%, was scheduled to start in 1976. 

PUK operated its smelters at 6% below 

rated capacity during 1975. Stocks during 
that period more than doubled, from 
60,000 tons at the end of 1974 to 130,000 
tons at the end of 1975. 
Germany, Federal Republic of.—Kaiser 
acquired the remaining 30% interest in 
the Kaiser-Preussag A.G. (Kapal) fabri- 
cating facilities. Kaiser announced plans 
to take the full production of the primary 
aluminum smelter at Voerde and re- 
portedly held an option to acquire the 
remaining interest in that operation. 

Hamburger Aluminium-Werke GmbH 
operated the 110,000-ton-per-year smelter 
in Hamburg under a 22 ½ year installment 
agreement whereby Reynolds Aluminium 
Deutschland, Inc., Vereinigte Aluminum- 
Werke AG, and Vereinigte Metallwerke 
Ranshofen-Berndorf AG would eventually 
own the plant. 

Leichtmetall GmbH sought to sell its 
50% interest in the Essen smelter. 
Gebrueder Giulini GmbH announced that 
it was looking for partners in the operation 
of its 50,000-ton-per-year smelter at 
Ludwigshafen. 

Ghana.—The fifth potline at the Volta 
Aluminium Co. Ltd. plant at Tema was 
under construction at an estimated $65 
million cost. Upon completion in 1976, the 
smelter would have a rated capacity of 
220,000 tons per year. The Volta River 
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Authority agreed to supply additional 
power. 

Greece.—Agreement was reached be- 
tween Aluminium de Grece SA, which op- 
erated a primary smelter at Distomon, and 
the Grecian Electricity Co. (DEI) to in- 
crease the price for power to 4.375 mills 
per kilowatt-hour for the original structure 
of the smelter facility and to 13 mills per 
kilowatt-hour for power supplied for 
expansions. 

India.—The first stage of the Bharat 
Aluminium Co. smelter at Korba, Madhya 
Pradesh, came onstream with an initial 
capacity of 28,000 tons per year. The 
plant, which utilized Soderberg cells, was 
built with Soviet and Hungarian assistance 
and was scheduled to reach a capacity of 
110,000 tons per year by 1980. 

A feasibility study was underway for a 
22,000-ton-per-year aluminum smelter in 
the Kolhapur district of Maharashtra. The 
facility, which would draw on bauxite de- 
posits in the district, was projected to reach 
a capacity of 110,000 tons per year. 

Discussions between the Central Indian 
Government and Andhra Pradesh and 
Orissa State Governments were underway 
for an alumina-aluminum complex at 
Vishakapatnam. Bauxite from Orissa. and 
Galikonda would be used. 

Indonesia.—Nippon Asahan Aluminum 
Co. was formed to build a 225,000-ton- 
per-year aluminum smelter in Northern 
Sumatra. The company was comprised of 
the Overseas Economic Cooperation Fund, 
a Japanese governmental agency, with a 
50% interest, and 12 Japanese firms in- 
cluding Nippon Light Metal Co. Ltd., 
Sumitomo Chemical Co., Ltd., Mitsubishi 
Chemical Industries Ltd., Showa Denko 
K.K., and Mitsui Aluminum Co. Ltd. 
The P. T. Indonesian Asahan Co., owned 
10% by the Indonesian Government and 
90% by Nippon Asahan Aluminum Co., 
was scheduled to be formed in 1976 to con- 
struct the smelter and hydroelectric facility. 
The first 75,000-ton-per-year stage of the 
aluminum plant was scheduled to come 
onstream in 1981, with full capacity ex- 
pected in 1983. 

Iran.—Plans were announced to expand 
the Iranian Aluminium Co. (IRALCO) 
smelter at Arak from 55,000 tons per year 
to 132,000 tons per year. IRALCO also 
announced that a feasibility study was 
underway in conjunction with Alumax, 
Inc., for a second smelter in Iran. 
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Italy. —The primary aluminum smelters 
operated by the State corporation Ente 
Participazione Finanziamento Industria 
Manifattura (EFIM) functioned at about 
60% of their rated capacity of 303,000 
tons per year owing to decreased domestic 
demand. 

Japan.—Sumitomo Toyo Aluminium 
Smelting Co. began operations at its 
Shikoku, Toyo, plant. The capacity of the 
plant, which used the Sumitomo Soderberg 
cells, was 60,000 tons per year, and plans 
called for expansion to 100,000 tons per 
year by 1976. The firm was a subsidiary 
of Sumitomo Chemical Co., Ltd. 

Sumikei Aluminium Industries, a sub- 
sidiary of Sumitomo Light Metal Industries 
Ltd., announced that it was going ahead 
with construction of a 90,000-ton-per-year 
smelter at Sagata. Initial production was 
believed to be possible by late 1976. 
Alumina for the plant, which would be 
doubled in capacity by 1980, would be 
supplied by Australian refineries. 

Mitsui Aluminium Co. Ltd. started up 
the first 40,000-ton-per-year potline of its 
expansion at the Miike, Omuta, smelter. A 
second 43,000-ton-per-year line was under 
construction. | 

Construction on the Furukawa Alumi- 
num Co. Ltd. smelter was scheduled to 
start by mid-1976 with startup scheduled 
for 1979. The 77,000-ton-per-year facility 
would use alumina supplied by Alcoa of 
Australia Ltd. Alcoa owned 3396 of the 
company, and C. Itoh & Co. Ltd. report- 
edly acquired a 12.596 share in Furukawa. 
C. Itoh had sole trading rights in Japan 
for alumina produced by Alcoa of Aus- 
tralia Ltd. 

Construction on the 100,000-ton-per- 
year expansion of the Showa Denko K.K. 
plant at Chiba continued, and one 50,000- 
ton-per-year potline was completed. Start- 
up of the potline was delayed until 1976. 
Showa Denko established a new subsidiary 
company, Showa Denko Chiba, to operate 
the facility. 

Mitsubishi Chemical Industries Ltd. an- 
nounced that 16 of the 144 cells under 
construction at its Sakaide smelter were 
operational. The smelter capacity was to 
have been expanded to 110,000 tons per 
year by the end of 1975, but expansion 
was delayed due to decreased demand. 

Korea, Republic of.—PUK announced 
plans to double the capacity of the Alu- 
minium of Korea Ltd. smelter at Ulsan to 


MINERALS YEARBOOK, 1975 


40,000 tons per year by 1977. A second 
expansion was scheduled to raise capacity 
to 79,000 tons per year by 1979. 

A second smelter at Ulsan was under 
consideration by the South Korean Gov- 
ernment. Startup of the 110,000-ton-per- 
year smelter was scheduled for 1978. 

Mexico.—Plans continued for a second 
smelter with a capacity of 120,000 tons 
pér year to be constructed at Vera Cruz. 
A 900,000-ton-per-year alumina refinery to 
be built in Jamaica would supply the re- 
quired raw materials. Planned ownership 
of the $400 to $500 million complex 
was Mexico 51%, Jamaica 29%, and 
Reynolds 20%. 

Netherlands.—Alcan purchased 24.9% of 
Hunter Douglas, N.V. Hunter Douglas 
operated a primary smelter at Vlissingen 
in conjunction with Pechiney. Plans were 
announced to expand the smelter to 
280,000 tons per year at an estimated cost 
of $114 million. Construction was sched- 
uled to start in 1977. 

New Zealand.—New Zealand Aluminium 
Smelters Ltd. announced plans to commis- 
sion the 42,000-ton-per-year expansion of 
the Bluff smelter in 1976. The $48 million 
project would raise the capacity of the 
plant to 165,000 tons per year. 

Nigeria.—Construction of a primary alu- 
minum smelter was under consideration. 
Alumina from Jamaica would be used. 

Norway.—The Norwegian Government 
bought Alcan and British Aluminium Co., 
Ltd. shares in Det Norske Nitridaktiesel- 
skap A/S (DNN) for $35 million. DNN 
operated a 27,000-ton-per-year smelter at 
T ysseldal. 

ASV announced plans to modernize 
smelters at Árdal, Heyanger, and Sunn- 
dalsora. The program would raise ASV 
capacity to 385,000 tons per year by 1985. 

Startup of the third potline at the Lista 
Aluminiumverk A/S smelter was postponed 
until 1976. The 26,000-ton-per-year ex- 
pansion would raise the plant capacity to 
88,000 tons per year. 

Norsk Hydro purchased primary alumi- 
num smelting technology from Sumitomo 
Chemical for use at its Karmoy smelter. 
The process involved 40,000-ampere Soder- 
berg cells and reportedly used 20% less 
energy than present cells at Karmoy. 

Paraguay.—Reynolds Metals Co. an- 
nounced a feasibility study for a 310,000- 
ton-per-year aluminum smelter expected to 
cost about $700 million. Power for the 
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facility would be supplied by a hydro- 
electric plant already under construction. 

Philippines. Reynolds undertook a fea- 
sibility study for a 140,000-ton-per-year 
aluminum smelter and a 755,000-kilowatt 
hydroelectric plant on Mindanao Island. 
Reynolds owned 51% of Reynolds Philip- 
pine Corp., a fabricating company which 
produced sheet, foil, and extrusions. 

Saudi Arabia.—The Government-owned 
company Petromin announced plans to 
construct a 230,000-ton-per-year smelter 
within the next 5 years. Sumitomo would 
provide the technology. 

Spain.—Ground clearing started for the 
Aluminio Español alumina-aluminum com- 
plex at San Cipriano, Lugo. The plans 
included a 175,000-ton-per-year smelter 
and an 880,000-ton-per-year refinery to 
come onstream in 1977 and 1978 respec- 
tively. Bauxite for the refinery would be 
imported from Guinea. 

Alumínio de Galicia S.A. (Alugasa) an- 
nounced plans to expand its 15,000-ton- 
per-year smelter at Sabinanego with tech- 
nical assistance by Pechiney. Plans also 
were announced to expand the La Coruña 
smelter to 106,000 tons per year by 1978. 

Sweden.—Granges Aluminium AB an- 
nounced plans to expand the Sundsvall 
plant from 95,000 tons per year to 145,000 
tons per year. 

Taiwan.—The Taiwan Aluminium Corp. 
35,000-ton-per-year expansion at its Kaoh- 
siung smelter was scheduled to begin oper- 
ations in 1976. Announced expansion plans 
would raise capacity to 99,000 tons per 
year by 1979. 

U.S.S.R.—The new Regar smelter in the 
Republic of Tadzhikstan reportedly began 
trial operation. It was also reported that 
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equipment problems could delay the pro- 
duction level from reaching designed ca- 
pacity until 1977. Power was supplied by 
the Nurek hydroelectric project. 

Negotiations continued with Pechiney 
to construct a primary smelter and an 
alumina refinery in Siberia. Kaiser also 
sent a delegation to the Soviet Union to 
discuss possible smelter construction 
contracts. 

United Kingdom.—Kaiser increased its 
share in Anglesey Aluminium Ltd. to 
66.796, and Rio Tinto-Zinc Corp. Ltd. de- 
creased its share to 33.3%. British In- 
sulated Calender Cables was no longer a 
shareholder in the company. 

Venezuela.—Alumínio del Caroni S.A. 
(Alcasa) obtained a $70 million loan from 
Fondo Inversiones for the 70,000-ton-per- 
year expansion of its Ciudad Guyana smel- 
ter. The smelter capacity was scheduled 
to be increased to 125,000 tons per year 
by 1978. The remainder of the estimated 
$200 million expansion cost would be 
financed by the private sector. 

Land clearing for the New Venalum 
77,000-ton-per-year smelter began, and 
startup was rescheduled for 1978. Owner- 
ship of the facility consisted of Corpo- 
racion Venezolana de Guyana (CVG) 
80%, Showa Denko K.K. 7%, Mitsubishi 
496, Kobe Steel 496, Sumitomo 4%, and 
Marubeni 1%. Plans called for eventual 
expansion to 280,000 tons per year. 

Zaire.—Alusuise and the Government 
of Zaire announced plans for a 175,000 to 
220,000-ton-per-year smelter to be located 
near Banana on the Congo estuary. Bauxite 
for the facility would be supplied by re- 
serves to be developed in the Inga-Sumbia 
region. Power was to be supplied by the 
Inga hydroelectric facility. 


TECHNOLOGY 


Battelle Columbus Laboratories, under 
contract to the Bureau of Mines, estimated 
the energy rquirements for all phases .of 
the aluminum production process? Energy 
values of raw materials, transportation, 
byproducts, and waste products were in- 
cluded in the average energy use for the 
United States of 243.9 X 10° British 
thermal units (Btu) per ton of aluminum. 
Energy inputs for the transportation of 
imported bauxite were based on 1973 sta- 
tistics with the imports from each of the 
exporting countries distributed proportion- 
ately on a ton-per-mile basis. 


Energy required for bauxite mining, 
transportation, crushing, washing, screen- 
ing, and drying was estimated at 4.79 X 
10? Btu per ton of aluminum. The Bayer 
process was estimated to use 42.6 X 
10? Btu per ton of aluminum. Production 
of carbon anodes required 20.86 X 105 
Btu per ton of aluminum, and the manu- 


3 Battelle Columbus Laboratories. Energy Use 
Patterns in Metallurgical and Nonmetallic Mineral 
Processing (Phase 4—Energy Data and Flowsheets, 
High-Priority Commodities). Battelle Columbus La- 
boratories (Columbus, Ohio), June 27, 1975, 172 
pp., available from National Technica] Information 
Service, Springfield, Va., PB 245 759. 
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facturing process for carbon cathodes re- 
quired 1.21 X 10? Btu per ton of alumi- 
num. The aluminum reduction process 
required 174.47 X 10* Btu per ton of 
aluminum, on the assumption that the 
electricity used was thermally generated, 
using 10,500 Btu per kilowatt-hour. Since 
about 40% of the electricity used by the 
aluminum industry was based on hydro- 
power, total actual use was about 204 X 
10° Btu per ton of aluminum. 

Energy requirements of 0.81 X 10* Btu 
per ton of aluminum for pollution controls 
were also included in the total. Total 
energy use in this area included 0.59 X 10* 
Btu per ton of aluminum for control of the 
emissions from reduction cells and carbon 
bake furnaces, 0.04 X 10° Btu for dust 
contro] in the Bayer plant calciner, and 
0.18 X 10% Btu for miscellaneous oper- 
ations within the production process. Bat- 
telle projected the total industrywide 
energy consumption for pollution controls 
by 1980 at 1.90 X 10* Btu per ton of 
aluminum, with control of emissions from 
reduction cells and the carbon plant ac- 
counting for 1.77 X 10° Btu per ton of 
aluminum. | 

The International Primary Aluminium 
Institute released data on capital and oper- 
ating costs to achieve various levels of con- 
trol of fluorine emissions from reduction 
cells.“ The data on emission and costs were 
based on answers to a detailed question- 
naire sent to member companies. 

Sumitomo Toyo Aluminium Smelting 
Co. began operation of an improved pro- 
cedure for Soderberg cells? The procedure, 
which was used in all of Sumitomo’s Soder- 
berg processing plants in Japan, reportedly 
reduced power consumption by 15% to 
20%, nearly doubled cell life, and cut 
emissions of hydrocarbon smoke by 50% 
and fluoride gases by 40%. The Sumitomo 


cell minimized voltage fluctuations by alter- 


ing the heat balance through the cathode, 
reduced fluoride emissions by improving 
the crust-breaking operation, and cut emis- 
sions of hydrocarbons from the self-baking 
anodes by changing the design and com- 
position of the anode. 

A report described methods for improv- 
ing energy utilization of aluminum-melting 
furnaces by maintaining an appropriate fuel- 
to-air ratio, by reducing the infiltration of 
cold air into the furnace, and by careful 
planning of charging and production 
cycles.“ Methods for distributing the flame 


‘vironmental Commi 
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and placing the burner in the furnace for 
maximum efficiency also were described, as 
were the energy savings made possible by 
recirculating partially burned exhaust 
gases. 

The Environmental Protection Agency 
finalized pollution control requirements for 
aluminum smelters under construction or 
being modified as of October 23, 1974, 
effective January 26, 1976.7 The regula- 
tions required removal of 95% of the 
fluoride emissions before air is released 
from the stacks. Emissions from prebake 
plants were limited to 1.9 pounds of 
fluoride per ton of aluminum and from 
Soderberg plants to 2.0 pounds per ton. 
Opacity of the emissions was limited to 
10% at both types of plants. 

Fluorine emissions from anode bake 
plants were limited to 0.1 pound per ton 
of anodes produced. Opacity of the emis- 
sions from bake plants was limited to 20%. 
Emission control guidelines for existing 
aluminum reduction and anode bake plants 
were under study. 

The recovery and recycling of fluorides 
from the alumina reduction process in re- 
lation to the operation of the electrolytic 
cell was studied. Surplus cryolite was 
believed to be formed when the NasO 
content of the alumina used in the cell 
exceeded 0.8%. Since recovery of fluorine 
from pot gas emissions by dry absorption 
forms significant quantities of aluminum 
fluoride, it was postulated that recycling 
cryolite from used potlinings would help 
to maintain an appropriate balance of 
electrolyte constituents. 

Relatively pollution-free processes to re- 
duce the magnesium content of molten 
aluminum to less than 0.1% by halogena- 
tion were discussed.” It was stated that the 
process by which the magnesium is reacted 


4 International mittee R Aluminium Institute En- 
ittee Report. Fluoride Emissions 
Control: Costs for New Aluminum Reduction 
Plants. April 1975, 28 pp 
hemical and Engineering News. 
Cell Modifications Cut Energy Use. V. 53, No. 
31, Aug. 4, KO Pu 0. 
ë Stephens, W Improving Energy Utilization 
x: Y Melting Furnaces. Proc. Ann. Meet- 
FS Light Met. Soc., AIME, The Dalles, id > 
miary 1975, pp. 51-58. 
Environmental Protection Agency. Per- 
i Standards for New e Ona ources. 
Primary Aluminum Industry, Part 3 V. 41, No. 
17, Federal Register, Jan. 26, 1976, pp. 3826-3830. 
8 Frankenfeldt, R. E. Environmental Conserva- 
vation Through "Recycling of Materials Used in the 
Electrolysis Process. Aluminum, v. 51, November 
1975. pp. 22-27. 
° Mangalick. M. C. GZ in the 5 
Aluminum Industry. J. Meta , June 
1975, pp. 6-10. 
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with a halogen, such as chlorine, to pro- 
duce magnesium chloride, which floats to 
the surface and can be removed, could be 
100% efficient if physical contact of the 
reactants is prolonged to provide time to 
react with the magnesium and if the alumi- 
num chloride formed in the process is con- 
tained within the metal before it reaches 
the bath surface. Several processes to ac- 
complish these objectives were discussed. 

A magnetic device, which could be used 
to separate 150 pounds per hour of alumi- 
num from 20 tons of raw municipal 
refuse, began operation at the National 
Center For Resource Recovery in Wash- 
ington, D.C. The magnet, which operates 
on the eddy current principle, repels 
aluminum scrap by utilizing the electrical 
polarity induced in the aluminum by a 
magnetic field. Aluminum scrap recovery 
from municipal waste was under study at 
Franklin, Ohio, where a new system, also 
based on the eddy current principle, could 
separate 60 to 250 pounds of aluminum per 
hour.“ Similar studies were underway in 
Baltimore County, Md., where continuous 
separation is based on Bureau of Mines 
technology.” 

An updated economic evaluation of the 
Bureau of Mines process for separating 
aluminum and other materials from in- 
cinerator residues was published." 
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The separation of metals and other ma- 
terials in an automobile for cryogenic 
fragmentation was under development by 
George et Cie. of Belgium." In this process, 
called the Inchscrap process, up to 30 tons 
of automobiles are recycled per hour. The 
cars are compressed into rectangular bales, 
and liquid nitrogen, 196° C below zero, 
is used to embrittle the materials, which 
are then fed into a fragmentizer which 
shatters steel and other metal components 
and rubber and plastic materials into 
gravel-size pieces. The aluminum and other 
components are separated from the frag- 
mentized automobile by conventional classi- 
fication techniques based on size, density, 
and magnetic properties. 

Previous Bureau of Mines investigations 
demonstrated the usefulness of low tem- 
peratures to improve grinding results and 
subsequent separation of mixed wastes.” 


10 Haflich, F. Aluminum Separator System Under 
Test in Ohio Waste Plant. Am. Metal Market, v. 
82, No. 34, Feb. 19, 1975, p. 22. | 

11 U.S. Bureau of Mines. Recycling Resources 
From Urban Refuse. Current Trends in Metallurgy, 
June and July 1975, pp š 

1? Henn, J. J. Updated Cost Evaluation of a 
Metal and ineral Recovery Process for Treatin 
Municipal Incinerator Residues. BuMines IC 8691, 


e, P. Cryogenic Scrap Fragmentation. 

Men Bull. Monthly, No. 58, October 1975, pp. 
14 Valdez, E. G., K. C. Dean, and W. L. Wil- 
son. Use of Cryogens To Reclaim Nonferrous 


Scrap Metals. BuMines RI 7716, 1973, 13 pp. 
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Antimony 


By John A. Rathjen 


With the exception of domestic mine 
production, all phases of the U.S. anti- 
mony industry during 1975 operated at 
lower levels than in 1974. A drop in con- 
sumption to 12,987 tons, the lowest re- 
corded usage since 1961, was attributed 
generally to adverse economic conditions. 
Smelter and secondary metal production 
along with imports and exports also de- 
clined, but industry stocks reached a record 
high in 1975. 

Domestic mine production rose for the 
third consecutive year. The slow but 


steady recovery of mine production was 
due to rehabilitation of the Sunshine mine 
in Idaho, which was damaged by a serious 
fire in 1972, and to increased output at 
the Babbitt mine in Montana. 

Depressed economic conditions were re- 
flected in the New York price quotation, 
which averaged 204.49 cents per pound 
during the first quarter, but dropped rap- 
idly to 160.00 cents per pound in the sec- 
ond quarter, where it remained for the bal- 
ance of the year. 


Table 1.—Salient antimony statistics 
(Short tons) | 


1971 1972 1978 1974 1975 
United States: 
Production: 
rimary 
AAA u Seat EE E 1,026 489 545 661 886 
Smelter ` 2. ul coc corr as 11,374 13,344 17,206 16,657 12,189 
Secondary AA A 20,917 22,428 24,062 23,570 17,964 
Exports of ore, metal and alloys -............ 1,023 121 515 871 840 
Imports, general (antimony content) ........- 13,595 23,743 21,265 22,119 18,706 
Consumption! __. ENEE en 13,707 16,124 20,613 18,041 12,987 
Price: New York, average cents per pound .. 71.18 59.00 68.50 181.76 176.58 
World: Production 70,653 73,986 "76,920 1 79,232 74,802 


r Revised. 


1 Includes primary antimony content of antimonial lead produced at primary lead refineries. 


DOMESTIC PRODUCTION 


MINE PRODUCTION 


Total domestic mine production of an- 
timony in 1975 rose to 886 tons, an in- 
crease of 34% over the 1974 output. All 
antimony mined was from Idaho and Mon- 
tana; properties in Alaska, California, and 
Nevada remained inactive throughout the 
year. The Sunshine mine, operated by the 
Sunshine Mining Co. in the Coeur d'Alene 
district of Idaho, was the largest producer 
with 613 tons of antimony produced in ore 
during 1975. This output represents a 78% 
increase from the low level of production 


in 1972 when operations were curtailed by 
a serious mine fire. The principal antimony 
ore mineral mined in this district is tetra- 
hedrite, a complex silver-copper-antimony 
sulfide. 

The U.S. Antimony Corp. at Thompson 
Falls, Mont., continued its expansion pro- 
gram at the Babbitt mine-mill-smelter com- 
plex. Mine output during 1975 was 273 
tons of antimony in ore, an increase of 104 
tons above the 1974 production. The prin- 
cipal antimony mineral from the Babbitt 


1 Mineral specialist, Division of Nonferrous Met- 
s. 
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mine is stibnite, the most common of the 
antimony ore minerals. 

Antimony recovered as a byproduct in 
smelting of domestic lead concentrates 
dropped to 268 tons in 1975, down from 
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658 tons recovered in 1974. This decrease 
in production of antimonial lead from do- 
mestic ores was attributed to a changeover 
in basic smelter feed. 


Table 2.—Antimony mine production and shipments in the United States 


(Short tons) 
Year Antim ony Antimony 
concentrate Produced Shipped 
1 A EE 4,121 1,025 1,073 
JJ... 8 2.072 489 547 
JJ; ³˙i y k; 2,468 545 494 
11!!! aa tek See E 8,217 661 598 
A A x u 4,505 886 966 


SMELTER PRODUCTION 


Primary.—Overall smelter production of 
primary antimony products in 1975 was 
12,189 tons, 27% less than in 1974. A 
small gain of 7% in production of primary 
antimony metal was exceeded by significant 
losses in output of oxide, sulfide, residues, 
and byproduct metal. The sharpest decrease 
was in production of antimony oxide, 
which dropped to 7,890 tons, a loss of 
24% from the comparable output in 1974. 
Most of this decline was due to lower de- 
mand, although imports of oxide from 
the Republic of South Africa displaced 


some domestic production. 

Antimony metal was produced by NL 
Industries, Inc., at its Laredo, Tex., 
smelter, Sunshine Mining Co., at its elec- 
trolytic operation in Kellogg, Idaho, U.S. 
Antimony Corp. at its smelter in Thomp- 
son Falls, Mont, and Intermountain 
Smelting Corp. at Salt Lake City, Utah. 
The major producers of antimony oxide 
were ASARCO Inc. at Perth Amboy, N. 
J., Chemetron Corp. at Cuyahoga Heights, 
Ohio, Harshaw Chemical Co. at Gloucester 
City, N. J., and M & T Chemicals Inc. at 
Baltimore, Md. 


Table 3.— Primary antimony produced in the United States 
(Short tons, antimony content) 


Class of material produced 
Year yproduct Total 
Metal Oxide Sulfide Residues andimonia 
711k e ss AA 8,816 6,272 18 186 1,132 11,874 
711111 ³ AAA 8 8,837 8,843 232 201 731 13,344 
IJ. 2.859 11.278 92 1.839 1,143 17,206 
1974 MARA AS 3,030 10,445 54 2,066 1,062 16,657 
1975 ascos sees ee 3,254 7,890 im 595 450 12,189 
Table 4.—Byproduct antimonial lead produced at primary lead refineries 
in the United States 
(Short tons) 
Antimony content 
Year Gross From From Total | 
weight domestic foreign STR 

ores 1 ores p Quantity Pereent 

II 8 19,686 828 304 59 1,191 6.0 

1072 SE 15,051 516 215 319 ,050 7.0 

/ ⁵ Md 15,455 731 412 24 1,167 7.6 

1//§;ꝙñ?ͥ . S 12.513 658 404 85 1,097 i 
LEE 6,029 — 268 182 117 567 9.4 


1 Includes primary residues and a small quantity of antimony ore. 
2 Includes foreign base bullion and small quantities of foreign antimony ore. 


ANTIMONY 


Secondary.—Scrap lead recycled at pri- 
mary and secondary lead plants in 1975 
produced 17,964 tons of antimony as a 
- coproduct. This represents a decline of 
5,600 tons from the level of 1974 and 
reflects the slow rate of secondary activity 
during the year. Most of the antimony was 
generated from battery scrap (6696), with 
the balance coming from various materials 
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including drosses, residues, type metal, old 
bearings, and other items. Antimonial lead 
recovered through this process is alloyed 
to specific assay requirements and resold 
directly to consumers. In the future, as 
new battery systems are developed, it is 
believed that more antimony will be pro- 
duced in the form of pure metal. 


Table 5.—Secondary antimony produced in the United States, by kind of scrap 


and form of recovery 
(Short tons, antimony content) 


Kind of scrap 1974 1975 

New scrap: 
Lead-b asse 2,950 1, 905 
Tin-base ....-.-------.--- 4 89 
el! cas 2,998 1,944 

Old scrap: 
Lead- base 20,561 16,007 
Tin- base een 16 13 
C TTT 20,577 16,020 
Grand total 28,570 17,964 


Form of recovery 1974 19765 

In antimonial lead! 11 18,968 14,768 
In other lead alloys .......... 4,597 3, 187 
In tin-base alloys ........... 9 
9595 28,570 17,964 

Value (millions 585.7 $68.4 


1 Includes 85 tons of antimony recovered in antimonial lead from secondary sources at primary 


plants in 1974 and 117 tons in 1975. 


CONSUMPTION AND USES 


Domestic consumption of antimony in 
1975 dropped to 12,987 tons, a decline of 
28% from the 1974 level. All of the con- 
suming categories were down with the larg- 
est drop in use for metal products which 
totaled 5,647 tons, 2,782 tons less than in 
1974. Use of antimony in nonmetal prod- 
ucts and flameproofing chemicals combined 
was 7,340 tons, a decline of 24% from the 
corresponding total in 1974. Overall, the 
use of antimony for specific applications 
decreased in relative proportion to low 
demand. The one exception was consump- 
tion by the battery industry, which de- 
clined from 7,251 tons in 1974 to 4,568 
tons in 1975. The reason for this drop in 
use was attributed partly to the produc- 
tion of maintenance-free automotive bat- 


teries that utilize a calcium-tin alloy as a 
substitute for antimony in the grid system. 

Use of antimony trioxide in flame re- 
tardants did not grow as expected in 1975, 
as consumption declined approximately 
13% to 3,799 tons. This decline was con- 
siderably less than the general downturn, 
however, and it is anticipated that future 
growth in this use category may offset 
projected losses in antimony used in the 
battery industry. 

The various compounds of antimony 
such as sodium antimonate, antimony pen- 
tachloride, antimony  pentasulfide, and 
others, continued to find application in the 
glass, ceramic, rubber, and paint indus- 
tries. 


Table 6.— Industrial consumption of primary antimony in the United States 
(Short tons, antimony content) 


Year Ore and 


Class of material consumed 


Byproduct 


concen- Metal Oxide Sulfide  Residues antimonial Total 

trate lead 
. winds 387 5,080 6,944  . 28 186 1,132 18,707 
ré 1,226 5,473 8,389 104 201 731 16,124 
rk HE 582 5,824 10,970 255 1,889 1,148 20,618 
1171111. 1.032 4,362 9,457 62 2, 066 1,062 18,041 
187 8 369 4.229 7,311 33 595 450 12,987 
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Table 7.—Industrial consumption of primary antimony in the United States, 


by class of material produced 
(Short tons, antimony content) 


Product 1971 1972 1978 1974 19765 
Metal products: 
Ammunitio[ nn Cc C EN NEE AE 6 64 122 121 239 
Antimonial lead AA 5,430 6,149 8,027 7,251 4,568 
Bearing metal and bearings .......-.- 515 559 627 476 40 
Cable e dae 86 19 12 16 28 
Castings AAA 20 39 65 81 18 
Collapsible tubes and foil .......--..- 22 20 12 18 9 
Sheet and pip 2-2-2. 14 108 97 69 60 
Sh 178 177 191 205 133 
Type metal 177 142 134 107 75 
ther ashe ce oo oe 8 102 105 104 135 120 
TOU)” A . u uu us 6,621 7,882 9,291 8,429 5,647 
Nonmetal products: 
Ammunition primers ........- be 23 28 18 11 14 
Fireworks ....... . toas 5 11 10 
Ceramics and glass 1,840 1,695 1,917 1,884 989 
Pigments 59 64 644 460 321 
Plastics eem JJ A 1,810 2,391 2,920 1,481 1,091 
Rubber products -.......... . ANN en 525 587 693 664 458 
(hon "dee 768 1,118 2,219 1,268 658 
Total” <a 5,562 6,462 8,416 5,229 8,541 
Flame retardant: 1 

Ai ĩðVᷣ Raa 2,711 2,501 
ca 262 112 

Dll sa a 
Adhesives E A OA 1,524 2,280 2,906 231 126 
Textiles ee 980 748 
PPP) ·ÜV m ꝶmm;!n epum uie is 37 160 
„ 1.524 2.280 2,906 4,383 8,799 
Grand total ===. 13,707 16,124 20,618 18,041 12,987 


1 Flameproofing chemicals and compounds shown separately by use starting 1974. 


STOCKS 


Industry stocks of antimony continued 
to climb for the third consecutive year, 
reaching a record high of 14,957 tons at 
the end of 1975. Antimony contained in 
ores and concentrates, the largest gain, to- 
taled 8,364 tons, an increase of 3396 com- 


pared with the yearend 1974 level. Inven- 
tories of metal, oxide, residues and slags, 
and primary antimonial lead also increased 
from the 1974 level. The overall rise was 
due primarily to the decrease in demand 
during the year. 


Table 8.—Industry stocks of primary antimony in the United States, December 31 
(Short tons, antimony content) 


Stocks 1971 1972: 1978 1974 1975 

Ore and concentrate 22222222222 3.582 3,562 5,585 6,275 8,364 
Metal concisa 1,367 1,882 1,540 809 1,880 
AE Te TEE ais 2,697 3,179 2,074 8,732 8,886 
,, . . 22 182 31 35 32 
Residues and slagss 2 647 176 526 549 921 
Antimonial lead!!! Nee e e NN ooo 322 191 822 294 874 
VOCAL ĩÜ;[ü¹ͥ ꝛ mmm. 0 8.637 8.622 10,078 11,694 14,957 


1 Inventories from primary sources at primary lead refineries only. 


PRICES 


The general decline in demand in world 
markets during 1975 precipitated a down- 
turn in prices for antimony products. The 
quoted sale price for RMM antimony 


metal, New York basis, was $2.25 per 
pound at the beginning of 1975. On Jan- 
uary 20, the quotation was dropped to 
$1.99 per pound; May 19, to $1.75 per 


ANTIMONY 


pound; and on June 1, the price was 
posted at $1.60 per pound, where it re- 
mained for the balance of the year. The 
price for foreign antimony metal, ex-dock 
New York, was quoted from a high of 
$2.00 to a low of $1.30 per pound. With 
the European free-market prices under 
parity during 1975, a discount situation 
prevailed. Antimony trioxide also declined 
in value during 1975, dropping in price 
from $2.16 per pound at the beginning of 
the year to $1.65 per pound at yearend. 
The quoted price for lump ore, on a 60% 
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antimony basis, reflected reduced demand 
levels, and decreased from a range of $32 
to $33 in January to a range of $17 to $18 
per short ton unit c.i.f. in December. 


Table 9.—Antimony price ranges in 1975 | 


: Price per 

Type of non; pound 
Domestic metal $1.58-$2.23 
Foreign metal? __ 22 1.80— 2.00 
Antimony trioxide? .............- 1.65- 2.16 


1 RMM brand, f.o.b., Laredo, Tex. 
2 Duty-paid delivery, New York. 
3 Quoted in Metals Week. 


FOREIGN TRADE 


Exports of antimony of all classes in 
1975 declined to a total of 628 tons, a 
drop of 57% from the 1974 level. Anti- 
mony metal exports, in the form of pure 
metal, alloy, or scrap dropped to 340 tons 
in 1975 compared with 871 tons in 1974. 
Four countries received 80% of the total 
metal exports; the United Kingdom (28%), 
the Netherlands (26%), Canada (14%), 
and Italy (12%). The balance was dis- 
tributed evenly among nine other coun- 
tries. Exports of antimony oxide also de- 
clined to 288 tons, a decrease of 305 tons 
from 1974 shipments. Approximately 50% 
of the total was shipped to Canada; the 
balance was shipped in small parcels to 
about 18 countries. 

Imports of antimony in all forms during 
1975, in terms of metal content, were 
18,706 tons, a decrease of 15% from the 
1974 total. With the exception of antimony 
oxide, receipts in all categories were lower 
than in 1974. The sharpest drop was anti- 
mony contained in ores and concentrates, 
which decreased 43% from 1974. The 
pattern of ore shipments changed during 
the year, with 10 countries supplying the 
total requirement compared with 18 coun- 


tries during 1974. Canada, Guatemala, 
and Mexico cumulatively increased ship- 
ments by 1,598 tons; however, this gain 
was was more than offset by decreased 
shipments from Bolivia, Chile, and the Re- 
public of South Africa, which together 
shipped 6,359 tons less than in 1974. Im- 
ports of metal in 1975 dropped slightly to 
2,112 tons, a loss of 91 tons from the 1974 
total. Supply lines were unchanged from 
earlier years with reduced shipments of 
metal from Japan, Mexico, and Yugo- 
slavia essentially balanced by increased ton- 
nages from Belgium- Luxembourg, Italy, 
Thailand, and the United Kingdom. 

Imports of antimony oxide rose 58% 
above the 1974 receipts to a total of 9,908 
tons. Increased shipments were received 
from the People's Republic of China, Tai- 
wan, and Hong Kong, but receipts from 
the Republic of South Africa, totaling 6,587 
tons, were more than eight times imports in 
1974. This unusually high gain in ship- 
ments was attributed to full operation of 
new “value added” facilities that upgraded 
stibnite ore to an 83% antimony oxide 
product for refining elsewhere. 
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Table 10.—U.S. imports for consumption of antimony, by country 


1974 1975 
Country Quantity Value Quantity Value 
(short (thou- (short (thou- 
| tons) sands) tons) sands) 
Antimony metal, including needle or liquated: 1 
Ts A ——————— (3) 
Belgium- Luxembourg a 142 89 408 $1,064 
A AS GaS ES ES 
Brazil A . ss Susu 17 45 Sie e 
eee, ß ß EES 1 27 3 80 
Chile eet NEES Sie 18 87 
China, People’s Republic of ancosnnnsenuenn 492 1,993 421 1,861 
Czechoslovakia een 09 00 0 meer 30 117. ` e es 
Le EEN (2) (2) 23 . 64 
Germany, ttt J... eg (2) 43 (3) ` 17 
Haly arco yd 56 204 281 637 
7777õͤõĩõĩ6ͤCbt A a 2 239 1,086 127 882 
3 Republic of ......-.--.-------—- CR 22 101 Ss - 
JJ EE EE 442 435 294 807 
N etherlands JJ 86 11 1 29 
% nu ³o¹ AAA Ge = 11 20 
pain .......---- ae J EE ASEET 22 78 56 141 
Taiwan `. ccena Ne EC 82 117 22 8 
Thailand. o EG 86 807 111 257 
Turkey ....... ENER 3 11 47 22 5 
United Rinde 132 488 204 462 
JJ0½ RER ¿¿ ͥͥͥ A ]ẽQ .. NS 2 | q | = mg 
Yugoslavia NNN A ee 557 2,230 187 495 
ß ee GEN 2,289 7,821 2,186 5,932 
Anu oxide: š: ! 
Belgium-Luxembourg EE 499 1,540 214 188 
Canada AA ⁵ð dd aaa 66 182 Sá A 
China, People’s Republic of ES . 98. 811 547 1,896 
France „ eee we a 1,984 8,826 672 1,076 
Germany, Wee 82 172 20 | 44 
Hong Kong EEN L... = a 17 
1·. wr. AN mm a GN 46 166 (2) (3) 
i A 990 8,788 569 1,778 
Netherlands .... . eene 6 88 861 61 199 
South Africa, Republic of J... J... eee 806 229 6,587 1,878 
Sweden. Z u ue ⁰yʒt 8 . ZE (2) 1 
ee SEENEN 20 81 193 770 
"US SR: x. td a rT SE sS sus 88 50 — s5 
United ' Kingdom JJ ĩð L 8 2,263 5,490 1,128 3,502 
Total 222 ĩðA sSu su susu 6,269 15,580 9,908 12,588 


1 Includes needle or liquated (value in thousands): 1974—Belgium-Luxembourg 56 tons ($174), 
the United Kingdom 30 tons ($97); 1975—Belgium-Luxembourg 21 tons ($70); the United Kingdom 
81 tons ($97); the People's Republic of China 22 tons ($88). 

2 Less than Y unit. 


Table 11.—-U.S. imports for consumption of antimony ore, by country 


1974 | 1975 
Gross Antimony ` Gross Antimony 
Country RE ne raem phis. o bend 
o sho o O 

tons) tons) sands) tons) tons) sands) 

Australia 222 iue E ES 110 71 $169 

Belgium- Luxembourg 353 112 $242 600 308 783 

Bellie ... eg 4,380 2,669 3,969 2,639 1,540 4,242 

Brazil asin 8 76 82 57 8 SN e 

Canada -....... .. .  . 50 10 16 1,012 637 1,426 

J! AA——VT——B—ꝛ— EE 3,683 2,288 2,915 š ER 

Colombia . eren 110 287 89 48 

France ...... een 1,928 886 847 =s 

Guatemala 22nn- 1.489 745 308 2,821 1,127 878 

Honduras 235 105 97 136 
Malaysia 164 61 99 

Mexico ....-.----------2----- 6,638 1,629 781 9,607 2,218 1,780 

Morocco `. se eene ... 929 421 861 Ss e dm 

Netherlands 190 76 159 = EE GEN 

Rhodesia, Southern 396 259 369 MR nS SS 

South Africa, Republic of 7.878 4,739 8,481 2,986 1,792 4,194 

ee Kee 1,861 619 1,525 908 435 934 

323 A 816 201 164 tan 8 EA 

United Kingdom ...........- 659 292 461 ES Ga SS 

ee. 81,330 14,655 20,866 20,736 8,820 14,535 
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Table 12.—U.S. imports for consumption of antimony 


Antimony ore Needle or liquated Antimony metal? Antimony oxide 


Year Gross Antimony ross ross Gross 
weight content (us weight Mars weight Mee weight Matas 
(short (short sands) (short sands) (short san (short sands) 

tons) tons) tons) ns) tons) 
1978 cosas 83,869 16,679 $10,908 61 $73 692 $745 4,651 $6,096 
1974 WW... 31,830 14,655 20,866 86 271 2,208 7,550 6,269 15,580 
27755 — 20,736 8,8920 14,535 74 255 2,112 5,677 9,908 12,588 


1 Does not include alloy containing 88% or more antimony. Imports for this category is as follows, 
in short tons: mr ice? Kingdom, 57 ($59, 854), Mexico, 21 ($19,858), Belgium-Luxembourg, 
20 ($20,216), Canada, 2 ($2,875); 1974—Bel gium-Luxembourg, 811 ($883,224), Thailand, 88 ($293,- 
901), the Netherlands, 44 ($31,988), Czechoslovakia 38 ($155,500), Italy, 33 ($142, 831), "Yugoslavia, 


16 A ect) 16 ($41,832), Canada, 15 ($48,014), Japan, 6 ($21,711), Mexico, 8 ($908) ; 1975 
— "Canada, 5 ($3,9 


59), the United Kingdom, 121 ($878,116), the Netherlands, 22 ($88,093), erg 
(816730, 42 ($115,928), Czechoslovakia, 65 ($199,792), Italy, 181 ($512,078), Yugoslavia ; 


Thailand, 24 ($13,623), the People's Repu 


c of China, e 


WORLD REVIEW 


World mine production in 1975 dropped 
slightly to 74,802 tons, a decrease of some 
4,500 tons from 1974. No major changes oc- 
curred in distribution of output by coun- 
tries. Moderate increases in production by 
Canada, Mexico, and the Republic of 
South Africa were offset by small decreases 
in Bolivia, Italy, Yugoslavia, and Thailand. 

Australia.—Production of antimony in 
Australia continued along traditional lines 
during 1975 as several new properties were 
readied for startup. Silver Valley Minerals 
NL, concentrated activity at its new mine 
near Armidale, New South Wales. Under- 
ground development was completed, de- 
lineating a high-grade deposit that also 
contains gold. When the mine goes into 
production, it is expected that ore will be 
treated at the company's nearby Tulloch 
plant. 

Australian Antimony Corp. NL began 
production at its new mine at Dorrigo on 
the north coast of New South Wales. 
About 103 tons of antimony concentrate 
was produced before putting the mine on 
a care and maintenance basis for economic 
reasons. 

Metramor Minerals Ltd., in a joint ven- 
ture with Australian Anglo-American Ltd., 
continued development of the Blue Spec 
antimony mine near Nullagine in the Pil- 
bara district. Sampling to date has out- 
lined 80,000 tons of proven ore reserves 
assaying 4.63% antimony. 

Bolivia.—Bolivia with about 13,002 tons 
of antimony ranked as the world's second 
largest producing country during 1975. Re- 
eent changes have restructured the industry 
along the following lines. Banco Minero 


de Bolivia, a State-owned company, acts as 
a buying agent for small- and medium-size 
mines, providing them with a market out- 
let and centralized source of revenue. 
Banco Minero in turn, resells the ore or 
concentrates to either the Bolivian anti- 
mony smelter or consumers in the world 
market. 

Empresa Minera Unificada S.A. (EMU- 
SA), a privately owned company, produced 
antimony ore and concentrate for export 
as well as consumption in Bolivia. Some 
of the larger properties included the Chil- 
cobija, Caracota, and Espiritu Santo mines. 

Empresa Nacional de Fundiciones 
(ENAF) in consort with Corporación 
Minera de Bolivia (COMIBOL) operated 
an antimony smelter at Oruro, with capac- 
ity of 5,000 tons of metal and 1,000 tons 
of oxide per year. Plans for future expan- 
sion are being evaluated in 1975. 

China, People's Republic of.—The Peo- 
ples Republic of China was believed to 
be the third largest producer of antimony 
in 1975, with an estimated mine produc- 
tion of 13,000 tons. Probably 6,000 to 
8,000 tons was exported as metal and in 
ores and concentrates. Most of the anti- 
mony mined in China comes from the 
Province of Hunan, which is reported to 
contain about 6096 of the total Chinese 
reserve. 

Mexico.—Mexican production of anti- 
mony in 1975 increased about 30% to 
3,460 tons compared with 1974 produc- 
tion. Deposits of antimony have been iden- 
tified in 14 States; however, production 
in 1975 was primarily from the State of 
San Luis Potosi. Most of the antimony 
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mined in Mexico was shipped to Laredo, 
Tex., for smelting and refining at the 
plant of NL Industries, Inc. 

South Africa, Republic of.—Production 
of antimony during 1975 totaled about 
17,500 tons. The major producer was Con- 
solidated Murchison Ltd., which operated 


a mine and processing plant in the Letaba . 


district of the Transvaal and produced 
about 16,200 tons of antimony. Output was 
in the form of cobbed ore and antimonial 
and arsenical concentrates which assayed 
about 59% to 60% antimony. A signifi- 


cant portion of the concentrates was. 


treated at the crude oxide plant of Anti- 


Table 13.—Antimony: 


mony Products Pty. Ltd. located near the 
mine. Antimony Products upgraded the 
raw material to a crude oxide, which was 
exported for further refining. 

Thailand.—Thailand produced approxi- 
mately 3,450 tons of antimony during 
1975, a slight decline from 1974, reflect- 
ing a lack of demand from consuming 
markets. There was a total of 50 antimony 
mine lease holders in 1975, 33 of which 
were located in the northern region. The 
Provinces of Olampang and Phrae appear 
to have the greatest potential, but develop- 
ment has been hampered by high. produc- 
tion costs and low economic return. 


World production (content of ore 


unless otherwise indicated), by country 


(Short tons) 
Country 1978 1974 1975 v 
North America: 
Canada? EE r 830 e 1,380 e 1,450 
Rer ST TEEN SE r 962 480 944 
enen, e ee AAN a aa r 54 149 113 
MEXICO? oa aci ³ ³³ AA | 2,032 2,658 8,458 
United States SEH 545 661 886 
South America: 
1/%Côö;— ñęꝶ 2 a 2 e 6 
PI,. coa dpa Mu 316,461 414,396 £18,002 
Ecuador ..........-.--- EE FF 22 e Se 
Peru (recoverable) 3 ... een e JJC 756 751 305 
Europe: l 
Austria (recoverable) ` — 72 593 551 612 
Czechoslovakia € een EE EEN m r 770 r 830 880 
/õĩõͤſſ ſ V , 1,497 1,297 1,086 
Portugal eegene r 32 SS PS 
Dali AAA A IA sS ai Su 126 148 90 
U S: S o CREE ge ³ðé a ð m ĩðͤ 7,800 8.000 8,800 
A a ds 2,265 e 2,434 e 2,240 
Africa: 
ICC A ͥ ͥ ͥ A tee sa EN 66 e 66 66 
ohr A A AA 1,364 2,029 1,318 
Rhodesia, Southern e NEE . ean cm cn 220 330 880 
"m South Africa, Republic of 17,806 16,722 17,562 
sia: e 
BürmH. Ee ³ðiꝗ 8 158 188 239 
China, People's Republic of 13,000 13,000 13,000 
Korea, Republic of ... ~~~ EN NN EN REN NN NN E EEN o | 12 — — 
Malaysia Sars. cocidas |. 276 220 e 220 
^ Pakistan EENEG r 9 f r 86 33 
Thallünd A A A 3,763 4,669 8,454 
Türkey A nr E ĩð V m Sa 3,696 6,482 . 3,778 
Oceania: Aust alia Ji rorvm⁸¹!⁸ A A Yapa r 1,704 1.763 e 1,500 
TOUR] AA 8 r 76,920 79,282 74,802 
e Estimate. p Preliminary. r Revised. 


1 Antimony content of smelter products, excludes output from New Brunswick, which is believed 


to be 


2 Antimony content of ores for export plus antimony content of antimonial lead and other 


smelter products produced. 
3 Production by COMIBOL plus exports of medium and small miners. 
t Total exports. 


5 Antimony content of antimony concentrates, lead concentrates and zine concentrates. 


TECHNOLOGY 


A new procedure for preparing high-  cept for. 
purity antimony as related to production 


of high-purity antimony trioxide was dis-  cants.? 


improved performance 
molybdenum disulfide in specialty lubri- 


with 


cussed. Application might be in the elec- 
tronic and computer industries as a semi- 
conductor component. 

Interaction of antimony oxide with cer- 
tain other elements was presented as a con- 


2 Jevtic, J., and D. Vitorovic. Antimony Metals. 
I&EC Prod. Res. and Deveiop., v. 13, December 
1974, pp. 273-279. 

3 Lavik, M. T. Oxide Interaction. 
Eng., v. 31, January 1975, pp. 20-22 


Lubrication 


Asbestos 


By Robert A. Clifton * 


Shipments of asbestos from mines in the 
United States decreased 12% from those 
in 1974. There was no decrease in demand 
for domestic asbestos; all the operating 
mines were producing at capacity. The de- 
crease in total production was because 
mines that closed in 1974 had some pro- 
duction that year before closing. Imports 
were only 70% of those in 1974. The 
Canadian strike was the principal causative 


agent for this, but demand also dropped 
some during the recession. 

Canada relinquished, at least tempo- 
rarily, its claim as the world's primary 
producer of asbestos. Canadian 1975 pro- 
duction was only 63% of that in 1974 and 
its shipments to the U.S. only 68% of 
those in 1974. Imports from the U.S.S.R. 
were nearly 2% of the total U.S. imports. 


Table 1.—Salient asbestos statistics 


1971 1972 1973 1974 1976 
United Sta 
Production (sales). short tons 130,882 131,663 150,116 112,533 98,654 
Value thousands $12,174 $13,409 $16,288 $13,759 $14,220 
Exports and reexports 
(unmanufactured) ... short tons .. 53,678 58,624 66,442 61,723 36,447 
alue n-e- thousands .. $7,863 $9,051 $9,842 $9,192 $10,667 
Exports and reexports of asbestos 
products (value) ..... thousands .. $31,409 $32,110 $40,777 $60,396 $60,776 
Imports for consumption 
roca ---. Short tons 681,367 785,515 792,473 766,164 538,558 
Vaune . . . thousands 880,090 $87,732 $98,914 $123,822 $111,011 
Released. from stockpile 
(unmanufactured) --- short tons 10,210 13,174 6,761 28,851 6,877 
Consumption, apparent 1 _ short tons 768,781 821,728 882, 908 845, 825 607,637 
World: Production ............. O Zee 3,951,373 4,163, 675 r 4,613,717 r 4,588,760 4,508,985 


r Revised. 


1 Measured by quantity produced, plus imports, plus stockpile release, minus exports. 


Legislation and Government Programs.— 
The event of 1975 with the most potential 
for impact on the asbestos industry was 
the proposed regulations published by the 
Office of Safety and Health Administration 
(OSHA) on October 9, 1975, in the Fed- 
eral Register. The proposal contained no 
mandatory effective date. The most im- 
portant change in the regulations as pro- 
posed would be a reduction in the level 
of permissible exposure to 0.5 fiber per 
cubic centimeter of air on a time-weighted 
average over an 8-hour day. The present 
permissible level is 5.0 fibers per cubic cen- 
timeter due to drop to 2.0 fibers on July 1, 
1976. 


The proposal excluded those activities 
where exposure came during construction 
and provides additional requirements for 
regulated areas, employee rosters, hygiene 
facilities, training and information pro- 
grams, labels and signs, and monitoring 
and medical surveillance programs. 

The asbestos industry applied for and 
received an extension of the closing time 
for receipt of comments and raised strong 
objections to the proposed regulations. 

Less than a week after the publication 
of the OSHA proposal, the Environmental 
Protection Agency (EPA) promulgated, on 


Ree scientist, Division of Nonmetallic Min- 
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October 14, new air pollution control reg- 
ulations. “These require generators of 
asbestos-containing wastes to dispose of 
them in sanitary landfills. Inactive sites 
are now regulated and owners must pro- 
vide such sites with 6 inches of vegetated 
cover or 2 feet of cover without vegetation. 
Incineration of asbestos containers is per- 
mitted provided that there are no visible 
emissions. 
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Drawdown of stockpile inventories con- 
tinued as shown in table 2. Crocidolite 
stocks are practically depleted, and there 
was at least a temporary stop to chrysotile 
releases. 

On September 25 the House of Repre- 
sentatives voted down (209 to 187) H.R. 
1287, which would have repealed the 
Byrd Amendment that permits U.S. pur- 
chases of Rhodesian asbestos. 


Table 2.—Stockpile objectives and Government inventories as of December 31 


(Short tons) 

Stockpile Total inventories 
| objectives 1974 1976 128 
Ae ⁵ðâ l dec qeu E OS None 46,598 42,816 $,778 
Chrysotile _.... . . ß J l. 1,100 10,455 10,455 x 
Subspecification .. .. mer eme eee eee XX 1,158 500 653 
Crocidolite __..... J... J. u... . U aa d None 2,478 32 2,446 
TO uuu us XX 60,679 58,802 6,877 


XX Not applicable. 


Environmental Impact.—It is impossible 
to completely assess the impact on the 
asbestos industry of environmental regu- 
lations. The market shortages occasioned 
by the Canadian strike, when coupled with 
increasing regulation, intensified the efforts 
of several companies to find substitutes for 
asbestos in their products. The return of 
a normal market situation may indeed in- 
dicate that some market segments are lost 
to asbestos. 

The effects of environmental regulations 


on the asbestos mining industry are still 
hard to judge. The Vermont Asbestos 
Group Inc., expects to be in full compli- 
ance with EPA regulations in the spring 
of 1976 without undue economic hardship. 
A group of West German and American 
investors bought and is refurbishing the 
Copperopolis, Calif., mine closed in 1974 
be H. K. Porter Co., Inc. This group, 
Calaveras Asbestos Ltd., fully expects to 
operate profitably under full compliance. 


DOMESTIC PRODUCTION 


U.S. mines shipped only 8896 as much 
asbestos in 1975 as in 1974. The value was 
396 higher than the 1974 amount. Four 
States produced asbestos; California was 
the leader, followed in order by Vermont, 
Arizona, and North Carolina. Total output 
was 98,654 tons valued at $14,220,000. 

The California segment of the asbestos 
industry again reported a decline in pro- 
duction. The full effect of the closing of 
the Coalinga Asbestos Co.s Christie mine 
and that of the Pacific Asbestos Corp. mine 
was felt in 1975. These mine closures re- 
sulted in a production of only 9796 of 
the 1974 State total. However, an increase 
of 696 over the 1974 dollar value of the 
fiber was realized. By yearend Calaveras 
Asbestos Ltd. was successful in the ac- 
quisition of the Pacific Asbestos mine. Pro- 


duction was scheduled to begin early in 
1976. Yearend mining was limited to the 
Joaquin Ridge near Coalinga with Atlas 
Asbestos Corp. working its Santa Cruz 
mine in Fresno County and Union Carbide 
Corp. operating its Santa Rita mine in 
San Benito County. 

. The Vermont Asbestos Group Inc. mine 
in Orleans County, Vt., remained the U.S. 
asbestos mine with the highest production, 
although its output decreased significantly 
from that in 1974. This mine was sched- 
uled for closure by GAF Corp. in March 
of 1975 but was purchased by an employee 
group, which has been highly successful ir 
efforts to keep it operating. Arizona prc 

duction in 1975 was 6296 above the 197 

level. The Jaquays Mining Corp. mine i 
Gila County was the only active asbestc 


ASBESTOS 


mine in the State. The mine of North 
Carolina's Powhatan Mining Co. was in- 
active, but some 540 tons of anthophyllite 
were mined and shipped from somewhere 
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in the United States in 1975. Indications 
are that it was from North Carolina. U.S. 
asbestos producers and mine sites follow: 


State and company County 
Arizona: Jaquays Mining Corp .. Gila 
California: 

Atlas Asbestos Cord Fresno 
Calaveras Asbestos Ltd. ..... Calaveras 
Union Carbide Cord n Benito 
N Cie. Carolina: Powhatan Mining Yancey ... 
Vermont: Vermont Asbestos Orleans ... 
Group e. 


1 Closed during 1975; due to open early 1976. 
2 Inactive. 


Type of 
Name of mine asbes 
Chrysotile .........-.- Chrysotile. 
883 Santa Cruz Do. 
3 Copperopolis .......-- Do. 
3 Santa Rita 2 Do. 
EE Hippy --.-............ Anthophyllite. 
DEER Lowell Chrysotile. 


CONSUMPTION AND USES 


Further analysis of the data available 
from the 1974 asbestos consumption survey 
reveals that 18,000 tons of asbestos were 
released from industry stocks and not re- 
placed during 1974 and that the true 
(rather than apparent) consumption figure 
for that year would be 864,000 tons. In- 
dustry stocks at the end of 1974 were 
103,000 tons. 

Analysis of the 1975 consumption data 
reveals the fact that in spite of the very 
real shortages of 1975, industry stocks 
were slightly higher at yearend than at the 


beginning. True consumption would be 
somewhat less than 600,000 tons. 

Comparisons between the end uses for 
1974 and 1975 would seem to be an exer- 
cise in futility because of the inability to 
distinguish between decreased asbestos 
product production caused by fiber short- 
age and that caused by economic recession. 
It is extremely interesting to note that 
"textile fiber" imports in 1975 were only 
30% of those in 1974. Whether this is 
trend indicative or not will have to await 
data from more normal years. 
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ASBESTOS 


In 1975 asbestos cement pipe was still 
the largest single use for asbestos with 
better than 25% of the consumption. As- 
bestos cement sheet was the sixth largest 
use at over 7%. Flooring products at 22% 
was second. If the near 8% used in roofing 
products is added to the previously men- 
tioned three uses, these construction indus- 
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try products still account for nearly two- 
thirds of U.S. asbestos use. The other ma- 
jor asbestos-containing end products are 
friction materials at 10.9%, paper at 
10.8%, and coatings and compounds at 
5.2%. Plastics used better than 2% of the 
asbestos total. 


PRICES 


Quoted prices for Quebec asbestos rose 
more than 23% during 1975 with the last 
rise effective on December 1, 1975. British 
Columbia asbestos prices rose more than 
30% during the year in two steps, the last 


one effective August 1, 1975. 

Prices for some grades of Arizona 
chrysotile asbestos were raised on April 17, 
1975. Quotations, f.o.b. Globe, were as 
follows : 


Grade Description Per short ton 
Group No. 12222222225 Crude caspa su eeet see eee $2,000 
Group No. 22222 EE, e ß su aM ES 
Group No. 8 Nonferrous filtering and spinning. $716- 800 
Group No. 422222222 Nonferrous plastic and filtering . 700- 800 
Group No. 7 --..-.... en White e xd awe d dean d EE 100- 200 
As of June 16, 1975, Vermont chrysotile follows: 
asbestos, f.o.b. Morrisville, was priced as 
Grade Description Per short ton 
4A through 41 ki EEN $360-$608 
5D through BBR 2222 ))) WEE 238- 280 
GE z ß 178 
7D through 77 Shobü aa oe . ee 77— 150 
JJ ĩð³A Floats ert! seconds 66 
JJ; 00A 88 ie, . . Satu sss 58 
Hooker No. 1222222222222 Packaged in 50-pound woven polyvinyl bags 850 
Hooker No. 2 .....---.-.--------- Packaged in 100-pound woven polyvinyl bags 425 
Quotations for Canadian (Quebec) of December 1, 1975: 
chrysotile, f.o.b. mine, were as follows, as 
Grade Description Per short ton 
Group No. 1222222222222 Crudé EEN Can$3,496 
Group d . .. ......-. ER, A AT A 1,879 
Group NO. 382 Spinning fiber 2222222 Can$891-1,463 
roup No. 4 2222 Asbestos-cement fiber 22222 492— 829 
Group No. 5 Paper e AA 278— 392 
Group No. 6222 Waste, stucco, or plaster eneen Neen 236- 244 
Group No. 7 Refuse or shorts 89— 198 


Prices for British Columbia and Yukon 
Territory, Canada, chrysotile asbestos were 


effective August 1, 1975. Quotations, f.o.b. 
Vancouver, were as follows: 
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Per short ton 


Grade Description 
Cassiar mine: 
e ae aa Crude EEN Can $2,916 
P E e WEE EES Nonferrous spinning fiber 22222 1,685 
AR WEE 10 EE EEN 1,840 
7 AA AI A Kee A o a 1,020 
P RA AA E A as uns 99. II E E RS 786 
A dO NERO Asbestos cement flberr 22222 524 
Vv ss uu s ss ss GE O 
GE ER GE 
AN EE dô ua y ⁊ 292 
ci AZ EE LEE EE 216 
nton mine: 
ER A EE O08 EE NNA he RR E cee 492 
))) eee one GOs ee 445 
OY > naaa SC OO. a EE 292 
h. ON wile P ERO REN EE 216 


African asbestos producers privately ne- 
gotiate sales and this rules out market 
quotations. The following are averages, 
regardless of grade, of the values of South 
African imports, calculated from U.S. De- 
partment of Commerce data: 


Per short ton 
Type 
1971 1972 1973 1974 1975 
Amosite $164 $187 $188 $228 $395 
Crocidolite ..... 212 211 218 251 427 
Chrysotile ...... 120 202 284 282 940 


The increased demand for and unavail- 
ability of asbestos in all categories plus 
increased mining costs resulted in price 
increases almost across the board. Other 
price rises are expected early in 1976. 


FOREIGN TRADE 


The value of exports of asbestos products 
manufactured in the United States showed 
little change from 1974 to 1975. This is 
noteworthy when numbers of articles ex- 
ported decreased. There were more than 
1,000,000 fewer clutch facings shipped 
abroad in 1975 than in 1974. 

Major groupings of exported products 
and their share of the total value were fric- 
tion products (36%), packing and gaskets 
(2096), asbestos cement products (13%), 
textiles and yarns (12%), and insulation 
products (8%). 


In 1975, 64% of the cost of imported 
asbestos was recovered by the exporting 
and reexporting of fibers and products. 

In 1975 the United States imported 
89% of its asbestos consumption. This 
was below the 1974 percentage. Canada 
provided better than 93% of the imports, 
the Republic of South Africa provided 3%, 
the U.S.S.R. 2%, and nine other countries 
provided the remainder. Chrysotile, with 
97%, dominated the imported types. The 
dollar value of imported fibers was 90% 
of that in 1974. 
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Table 4.—U.S. exports and reexports of asbestos and asbestos products 


1974 1975 
Products Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
| ` EXPORTS 
Unmanufactured: 
Crude and spinning and nonspinning fibers 
short tons 22,683 $6,069 15,173 $6,067 
Waste and refuse do 322 92,481 2,574 19,748 3,992 
Total era te o l LE do 55.114 8,643 34,921 10,059 
Products: o 
Gaskets and packing do 3,235 12,582 2,643 12,401 
Brake liningßs 2 do 5,924 10,136 4,856 9,874 
Clutch facings, including linings .... number .. 2,429,537 2,503 1,359,914 1,598 
Textiles and Larn short tons .. 9,465 8,408 5,732 7,284 
Shingles and clapboard ...__ ==- do ..--. 12,845 9,348 14,277 4,649 
Articles of asbestos cement do 31,276 7,715 18,952 7,628 
Protective clothing NA 556 NA 810 
Insulation, heat and sound J... EE NA 4,541 NA 5,072 
Manufactures, n. e.e 2222 NA 10,467 NA 11.740 
Total pue ͤ ² ͤ QT XX 60, 256 XX 60,556 
REEXPORTS enen ee 
Unmanufactured: 
Crude and spinning and nonspinning fibers 
short tons .. 2,129 548 1,891 578 
Waste and refuse 222 do .... 4,480 1 185 85 
TOTAL. tee oa do 6,609 549 1.526 608 
Products: 
Gaskets and packing do 5 17 2 21 
Brake lining do .... 84 39 127 145 
Clutch facings, including linings .... number 14,504 21 27,645 16 
Textiles and yarn .....-.-.----.--- short tons 47 12 1 11 
Shingles and clapboardld . ==- do 28 8 TON "n 
Articles of asbestos cement do 45 5 NA 6 
Manufactures, n. es en NA 38 NA 21 
J%öÜ˙Ü·¹ÿ ˙¹A m XX 140 XX 220 


NA Not available. XX Not applicable. 


Table 5.— U.S. imports for consumption of asbestos from specified countries, by grade 


(Short tons) 
1974 1975 
Grade Canad Southern Repub ie Canad Southern E 
x O nada : o u 
apaga Rhodesia ° Africa a Rhodesia Africa 
Chrysotile: 
Crudes ...... cacas um 115 1,717 987 71 1,688 940 
Spinning fibers —..... 26,768 4 66 7,687 882 115 
AM other - 712,228 So 8,291 495,837 608 1,457 
Crocidolite (blue) ........- Sa: a 11,302 Sege Eus 11,570 
Amosite ... 2-222222. oe oe 8,018 25 Lc 8,894 


Total ee 739,111 1,721 23,664 508,545 2,623 17,976 
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Table 6.—U.S. imports for consumption of asbestos (unmanufactured), 


by class and country 
ee Textile fiber All other Total 
Year and country Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
. 1974 : 
Brazil ee Bä 2a — =. 20 $2 20 $2 
Canada „n... 115 $13 26,768 $10,416 712,228 106,085 789,111 116,514 
Finland „n... 2 E ER SS 557 74 557 74 
Germany, West .......- 99 35 = = 1 1 100 86 
Ital9 s sO roda dida N SS 1 We Ss 1 4 
Mexico „me... T MA Re ee 56 11 55 11 
Po TECC E = Dé pu 4 2 4 2 
Rhodesia, Southern 1,717 1,010 4 2 s: go 1,721 1,012 
South Africa, 

Republic ff 20,807 5,157 66 16 8,291 510 23,664 5,688 
Swaziland _.... 480 861 Ss = -5 ER 480 861 

. R id da == Se SS A 451 128 451 128 

Total 22,718 6,576 26, 839 10,488 716,607 106,808 766,164 128,822 
Belgi L 8 22 3 
8 71 9 7.637 5,772 495,837 91,791 503,545 97,572 
I S $ 2 p 
Gaza Strip --....... MM e Be ES 

SE EE Se um = — 197 87 197 87 
Mexico EM les Sá ests 78 15 78 15 
Mozambique 118 16 a” 22 Së i 118 16 

odesia, Southern 1,633 1,521 382 869 608 880 2,628 2,270 
South Africa, 

Republic of 16,404 7,147 115 100 1,457 459 17,976 7,706 
Swaziland ed 7 952 BS ET emn es 2,756 952 
S! adna 4,525 921 S E 5,854 1,861 10,879 2,282 
United Kingdom ....... 211 88 — St 58 11 885 94 

Total 25,806 10,652 8,184 6,241 504,613 94,118 538,558 111,011 


WORLD REVIEW 


The following quote? from an in-depth 
article in a Canadian mining periodical, 
fairly well describes what happened to 
Canadian production in 1975, which left 
much of the world demand unsatisfied: 

"Inflation, recession, landslides and 
strikes have contributed to a troubled year 
for a large segment of the asbestos industry. 
Environmentalists and the media have 
damaged the image of this extremely im- 
portant mineral. In spite of all this, the 
industry is shaking off the effects of these 
unforeseen mishaps and conditions and 
should end the year alive and well—and 
in a position to resume a normal growth 
pattern.” 

"Canada's position as the world's leading 
producer has not been challenged and 
there is no serious rival in sight. This is 
due, for the most part, to the quality of 
the chrysotile fibre which makes up the 
bulk of our production, and the high 
standard of the marketed products." 

Another magazine? with worldwide dis- 
tribution and a less parochial viewpoint 
put this in context with the world supply- 


demand situation of the last few years 
when it said at the beginning of its lead 
article in June: 

“In common with many other industrial 
minerals (and many other commodities), 
asbestos experienced extremely strong de- 
mand throughout 1974, which was re- 
flected in higher prices, shortages in certain 
areas, and producers operating at capacity 
levels. This year's recession in Western 
industry appears to have taken the heat 
out of the majority of mineral markets, 
however, with significant falls in both de- 
mand and prices. Not so asbestos! Demand 
continues to exceed supply, and after price 
rises averaging over 50% between the 
end of 1973 and the beginning of 1976, yet 
another rise is expected shortly—and all 
this even though two of asbestos major 
consuming areas—the construction and 
the motor manufacturing industries—are 
operating at low levels. This paradox can- 
not be explained simply. The continuing 
short supply has in fact been brought about 


? Northern Miner. Asbestos Weathers Storm. V. 
61, No. 37, Nov, 27, 1975, p. B-12. 

3 Industrial Minerals. Asbestos. No. 93, June 
1975, pp. 19-24, 26-31, 33. 
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by a combination of factors—producer 
problems, ranging from a fire and land- 
slide to strikes and other political pres- 
sures; supply problems, such as shipping 
difficulties and the like; and continuing 
strong demand, particularly from the de- 
veloping countries. In addition, the whole 
industry from mining to manufacturing, is 
undergoing extensive changes as new and 
wider controls are introduced to counter 
the much-publicized health hazards asso- 
ciated with asbestos usage.” 

As expected there were significant price 
increases for asbestos in 1975 led by an 
approximate 2396 rise in the published 
prices of Quebec fibers. 

Australia.— The Woodsreef mine seems 
to be turning the corner toward solvency. 
There was very little deficit in the quarter 
ended October 31, 1975. If production 
were maintained at that quarter’s rate, the 
annual production of asbestos fibers would 
near 60,000 tons. The company has identi- 
fied four other asbestos prospects in New 
South Wales and applied for exploration 
licenses for them. 

Canada, Canadian asbestos production 
(all chrysotile) during 1975 was only 
63% of that during 1974. The economic 
recession of that year was not to blame as 
producers sold all of their production that 
was available after a fire, a landslide, and 
a strike. 

The bad year began, actually, in De- 
cember 1974 when the fire that destroyed 
the King-Beaver mill of Asbestos Corp. 
Ltd. in Thetford Mines reduced that com- 
pany’s capacity for fiber production from 
150,000 to 100,000 tons per year in that 
locality. Reserve updating was necessary 
prior to mill replacement planning. As a 
strike prevented the needed drilling for 7 
months, no decision had been made by 
yearend. The Asbestos Hill mine of As- 
bestos Corp. Ltd. in Ungava was not both- 
ered by the Thetford Mines misfortunes. 
It produced 42% more fiber concentrate 
than in 1974 and shipped 48% more of 
the concentrate to the mill at Nordenham, 
West Germany. 

The Jeffrey inine of Canadian Johns- 
Manville Co. suffered a major landslide 
in January of 1975, which cut shipments 
for the year to 9396 of the 650,000 tons 
of fiber shipped in 1974. A return to full 
production was reached in October with 
record high shipments and another record 
was set in December. Although the labor 
contract between Johns-Manville and their 
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employees expired at approximately the 
same March date as that of other asbestos 
producers in the area, the union and man- 
agement agreed to terms before a strike 
was called. 

In March the 3,500 employees of the 
four companies producing asbestos in the 
Thetford Mines area struck for higher wages 
and better working conditions. Although 
two unions were representing the workers 
of Asbestos Corp. Ltd., Bell Asbestos 
Mines Lt., Carey-Canadian Mines, Ltd., 
and Lake Asbestos of Quebec, Ltd., they 
had unanimity of purpose and remained 
on strike for 7 months. The basic hourly 
wage rose immediately from $3.73 to $5.21 
and to $6.59 by September 1, 1977. The 
Quebec Asbestos Mining Association esti- 
mated that the total package would come 
to about a 45% to 50% increase over the 
2-year tenure of the contract. 

Advocate Mines, Ltd., announced the 
finding of a possible asbestos ore body 12 
miles from its Baie Verte operation. Dia- 
mond drilling was being expedited. 

Cassiar Asbestos Corp. Ltd. started 
operating a new tramline and primary 
crusher plant at its Cassiar, British Co- 
lumbia, mine in September. This mine was 
also the scene of a 3-week strike in early 
winter of some 400 workers over health 
and safety conditions. 

At yearend the new mine and mill of 
United Asbestos Inc. at Midlothian Town- 
ship in Ontario had reached the tuneup 
stage. Brinco Ltd. at that time had reached 
a new $260 million estimate of the capital 
costs of bringing into production the 
Abitibi Asbestos Mining Co. property in 
Maizerete Township, Quebec. It was esti- 
mated that it would take 3 years to enter 
full production Once the decision to pro- 
ceed was made. Evaluation and testing of 
the Chibougamau, Quebec, deposit of the 
McAdam Mining Corp. were continued by 
Rio Algom Limited. 

On December 15, Acting Environment 
Minister Romer LeBlanc announced a fed- 
eral limit of 2 fibers per cubic centimeter 
in the air surrounding asbestos mining, 
milling, and dry rock storage areas. He 
cited the Clean Air Act as authorization. 

China, People's Republic of.—An article 
in a Chinese newspaper* describes the 
Shiehmien (meaning asbestos) mine in 


Szechwan Province. The mine is described 
4 Takun Aug. 31, 
1974, p. 


ao. Asbestos in Szechwan. 
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as having an ore body 6,300 meters long 
by 350 meters wide containing more than 
28 million tons of ore grading over 2%. 
The use of modern techniques and ma- 
chinery such as aerial tramways and trucks 
have increased production from 50 tons 
to “tens of thousands of tons” (could be 
per month). The article claims that more 
than half of the fibers exceed 2 milli- 
meters (0.08 inch) in length. During 1975 
China started advertising the availability 
of such asbestos-containing articles as yarn, 
packing, lagging, and cloth. 

Cyprus.—The 1973 troubles on the Is- 
land failed to disrupt Cyprus’ production 
and export of asbestos. The 1974 export 
figure was nearly 1396 above that of 1973. 

Finland.— After 58 years of operation the 
Paakkila anthophyllite mine of Paaristen 
Kalkki Oy was closed in January. Market- 
ing problems and labor shortages were 
among the determining factors. The mill 
remained open through June. Some African 
anthophyllite mines have developed grades 
corresponding to the Finnish ones and 
these are available on the world market. 
India.— With assistance from the United 
Nations Development Program, a new as- 
bestos processing facility was scheduled to 
be under construction by late 1975 in 
India. The site was at the Cuddapah area 
of Andra Pradesh where there was esti- 
mated to be reserves of 27,000 tons. 

South Africa, Republic of.—Some in- 
triguing indications are to be found in the 
preliminary 1975 statement of Griqualand 
Exploration and Finance Co. (Gefco). 
Their Kiruman mine in Cape Province is 
reportedly the world's largest source of 
blue (crocidolite) asbestos with a nominal 
55,000-ton annual production in the last 
few years. They claim a worldwide shortage 
of "blue" in spite of no sales in the United 
Kingdom, a looming ban in Canada, and 
many environmentalists calling crocidolite 
the most unhealthy of fibers. Gefco shows 
an astounding 49% rise in unit cost of 
production, but it is clear that sales have 
risen substantially over 1974. 

Sweden.—Sweden's industrial health 
board banned the use of asbestos in build- 
ing insulation, soundproofing, and most 
other purposes except fireproofing, effective 
October 1. Action followed. findings that 
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eight lung cancer deaths among workers 
at the Nohab Machine Works in Troll- 
hattan between 1959 and 1969 were at- 
tributable to the fact that Nohab used as- 
bestos as an insulating material for 
locomotive-engine exhaust pipes. 

U.S.S.R.—In 1975, asbestos production 
(six grades) in the U.S.S.R. passed the 
2-million-short-ton mark for the first 
time, surpassed Canadian production for 
the first time, and the estimated 600,000 
tons exported exceeded Canada’s exports 
for the first time. More than half of the 
exports were to countries other than those 
with centrally controlled economies in 
spite of a domestic deficit of an estimated 
110,000 tons. 

The U.S.S.R. asbestos industry is cen- 
tered in the Urals, Kazakhstan, and Tuva 
A. S. S. R. The Uralasbest complex pro- 
duced an estimated 1.4 million tons in 
1975. In the southern Urals the develop- 
ment of the Kiembayev deposit in Oran- 
burg Oblast continued. This effort, under- 
written by seven Council for Mutual Eco- 
nomic Assistance (Comecon) members, has 
a design capacity of 550,000 tons and the 
first of two equal construction stages is 
due to begin operation in 1978. Output 
will be shared with the participating 
Comecon members. 

Kazakhstan has the U.S.S.R.'s second 
largest asbestos deposit, Dzhetygara, in 
Kustanay Oblast. Renovation of the No. 1 
mil and commissioning of the new No. 2 
mill permitted production of about two- 
thirds of a million tons in 1975. 

The high quality, long fiber, deposit at 
Aktourak in Tuva A.S.S.R. produced about 
38,000 tons of asbestos in 1975. 

Design of the complex to exploit the 
Molodeshny deposit in Buryat A.S.S.R. 
was completed in 1974, but construction 
will not be started until completion of the 
western section of the Kaykal-Amur rail- 
road. 

Yugoslavia.—Ore from the Stragari mine 
of Stragari Asbest located at Stragari, 
Serbia, was tested in the laboratories of 
the Mining Institute in Zemun during 
1975. The new fiber recovery technology 
developed is being installed and should be 
in use in 1976. Design production capacity 
is 5,000 tons of fiber per year. 
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Table 7.—Asbestos: 
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World production, by country 


(Short tons) 
Country 1 1973 1974 1975 P 
North America: 
Canada , 7ð E 1,862,976 1,824,000 1,140,000 
Mexico Lasse ãwVy au ͥͥ ͥ ͥͥ0ͥ0Ü¹¹ſñũ m. yd 8 17 6 29 
United States (sold or used by producers) .............--- 150,116 112,533 98,654 
Latin America: 
„ EE 683 988 * 1,000 
BA a E r 49,458 68,201 e 72,000 
Europe: 
AAA ⁵ðI A A r e 14,000 28,000 24,000 
Finland”: cunas da 6,985 6,165 3,073 
(Zb A EEN r 165,629 163,251 162,018 
Portúgal AE AA e-1 198 e 22 
¡AA WEE r 1,410,000 1,500,000 2,090,000 
%%% cc cocer cn eA as 10, 18,600 14,8 
Africa: 
Egypt EEN 363 812 528 
Mozambique E e U l l en 624 209 x 
Rhodesia, Southern € EEN r 180,000 "180,000 r 180,000 
South Africa, Republic of ff r 368,435 367,369 391,000 
N Swaziland —__- 40, 675 35,738 41,447 
sia: 
China, People's Republic of 230,000 * 165,000 165,000 
yprus a 3 o REES 34,950 30,959 34,835 
India __ AN AI EEN A AO r 13,736 21,810 22,654 
Japan A A cues 9,100 5,710 5,084 
Korea, Republic of 6,291 6,294 4,030 
Taiwan MEA 5,851 3,964 1,915 
Thaillanndgdgagagg S rmn 91 e 110 * 110 
Jes ee r 5,264 17,181 17,058 
Oceania: Australia —_.__...... ee ee eee eee sem cam cs cs r 47,982 87,762 e 40,000 
ae) ` 5 WEEN r 4,613,717 r" 4,588,760 4,508,985 
e Estimate. p Preliminary. r Revised. 


1 In addition to the countries listed, Czechoslovakia, North Korea, and Romania also produce as- 
bestos, but available information is inadequate to make reliable estimates of output levels. 


2 Includes asbestos flour. 


TECHNOLOGY 


The shortages of asbestos resulting from 
the Quebec strike, the price increases re- 
sulting from this and other inflationary 
pressures, and the very real problems asso- 
ciated with environmental control of ex- 
posure to asbestos put added pressure on 
the perennial search for asbestos sub- 
stitutes. 

These things were discussed in a na- 
tional magazine, excerpts from which ap- 
pear below: 

"Our suppliers have a 'spear your 
friends! policy," said a midwest fric- 
tion products manufacturer. “Because 
of that policy many of our materials 
costs have doubled in the past 12 
months." 

A New England producer of pack- 
ing and seals. . . is studying the use 
of Teflon and graphite fibers as sub- 
stitutes for asbestos. He admits ‘for 
the time being asbestos is still a crit- 
ical material for this company’s 
products.’ ” 

A midwest boiler gasket producer 
asserts, "Asbestos is close to pricing 
itself out of the market. Ceramic ma- 
terials have been around for some time 


that would replace asbestos in some 

applications, but in the past they were 

too expensive. Now they are looking 

a lot more attractive.” 

A western manufacturer tried sub- 
stituting mineral wool and fiberglass in 
flooring materials but, “We found 
there's really no replacement for 
asbestos.” 

Although the aforementioned article 
cited the fears of one asbestos cement 
pipe manufacturer about the convergence 
of costs of competing products, there is a 
factor probably overlooked: Energy. An 
extract in a trade magazine” covers the 
situation well: “. . . recent statistical eval- 
uations carried out in the United States 
showed that the production of asbestos- 
cement pipes required only one-eighth of 
the energy needed to produce a similar 
length of cast iron pipes and one-quarter 
of the energy needed for PVC pipes. In 


5 Business Week. The Seller?s Market in Asbestos. 
No. 2411, Dec. 15, 1975, p. 49. : 

6 International Asbestos Cement Review. Asbestos- 
Cement—An ee in Decline or Facing Further 
Expansion. Declan Grehan, v. 20, No. 1, January 
1975, pp. 27-30. 
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this calculation the entire energy con- 
sumption was taken into account, that used 
in the mining of asbestos, crushing and 
purifying the ore, transporting it and that 
of asbestos-cement manufacture up to the 
factory stockyard.” 

That there is still ongoing effort to 
substitute glass fiber for asbestos in re- 
inforced cement products is evidenced by 
the recent agreement between Pilkington 
Brothers Ltd. of England and Owens- 
Corning Fibreglas Corp. of the United 
States. Under the agreement Pilkington 
wil share its know-how of its alkali- 
resistant glass fiber with its American ally. 

The Du Pont Corp. is diligently seeking 
new markets for its aramid fiber “Nomex,” 
which already has wide acceptance in the 
protective clothing field and some accept- 
ance as a tire fiber. 

According to Chemical Engineering” 
the Japanese Government's decision to out- 
law mercury cells in chlor-alkali plants has 
pushed two companies (one presently 
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using Du Pont’s Nafion membranes) into 
developing their own synthetic membrane 
diaphragms to replace the asbestos di- 
aphragms of the mercury cells. The fast 
developing technology is apparently eco- 
nomical as well as environmentally prefer- 
able. This market for asbestos fibers may 
be slowly closing. 

A whole family of ceramic fibers is now 
available according to a national maga- 
zine ° and for temperatures above 1,000° 

(811 K) they are excellent insulation 
materials, Some of the newer ones have 
service temperatures up to 3,000° F 
(1,922 K). They are lightweight, flexible, 
longlived, and expensive. Prices range 
from $.65 to $25 per pound. Typical prop- 
erties are shown in table 8. 

Not all technological advances have 
been in the area of asbestos substitutes. 
Raybestos-Manhattan, Inc. announced a 
processing sequence that keeps asbestos 
immersed throughout production of its 
“Novatex” asbestos yarns. This suppresses 


Table 8.—Typical properties of ceramic fibers 


Alu Alu Alu 
mina- mina- mina Zirconia- Zir- 
Property Alumina boria- chromia- sili- Silica 5 silica s conia 7 
silica? silica 8 cate . 
Specific gravity ~----.-..-..--~- 8.5 2.5 2.8 2.56 2.0-2.2 8.7 5.5 
Melting point ........ ° F.. 3,600 3,800 3,200 3,200 8,100 8,650 4,900 
Melting point K .- 2,255 2,089 2,033 2,088 1,977 2,288 2,977 
Maximum use temperature 
° F 2,750 2,870 2,550 2,300 2,400 1,880 2,750 
Maximum use 
temperature K 1.783 1,578 1,678 1,533 1,589 1,278 1,788 
Specific heat .... Btu/lb F .. 25 e o 825 926 ad 14 
Specific heat j/kg .- 1,046 es e 1,066.9 1,087.8 SES 585.8 
Tensile strength .. 1, 000 psi 150 250 200 190 100 150 100 
Tensile strength ...... MPa .. 1,034 1,728.8 1,379 1,310.1 689.5 1,084 689.5 
Tensile modulus .... 10% psi 15.0 22.0 28.0 16.8 end 14.0 15.0 
Tensile modulus ..... 105 MPa 1.084 1.52 1.58 1.158 m 965 1.034 
Elongation at break Ka = MM 1.2 1.2 == = 1.1 mae 
Mean diameter ue 8 11 10 2.8 10 14 8 
Mean diameter e em EN 8 11 10 2.8 10 14 8 
Surface area 10? sq ft/Ib "s 7.2 4.8 Ri NON E 4.8 12.0 
Surface are sq m/kg .. 1.5 1.0 x = == 1.0 2.5 


1 Sal (Imperial Chemical Industries, Ltd.) 


.). 
7 Saffil (Imperial es Industries, Ltd.). 
8 At 1,800? F (1,255 K) mean. 
9 At 2,0002 F (1,866 K). 


Source: Materials Engineering, June 1975. 


process dust and contains a binder that 
will keep the fibers locked in during fur- 
ther processing. The same company has 
a new British patent on a method of 
preparation of asbestos containing synthetic 
yarns. 

The Bureau of Mines has developed, at 
its Boulder City, Nev., Metallurgy Research 
Laboratory, a new high-strength, corrosion- 
resistant material composed of asbestos 
fiber reinforcing silica flour bonded to- 


a 


gether with plasticized sulfur. It is suitable 
for handling corrosive liquids such as 
sewage, acid leach solutions, mine waste 
water, and salt solutions. 


7 Chemical Engineering. Japanese Developed Syn- 
thetic Membranes for Use in Chlor-Alkali Dia- 
phragm Cells. V. 82, No. 13, June 23, 1975, p. 


8 Houston, A.M., Ceramic Fibers Fight Heat in 
Difficult Environments, Materials Engineering, v. 
81, No. 6, June 1975, pp. 33-35. 


Barite 


By Stanley K. Haines 


Production of barite increased 16% in 
1975 to 1.29 million tons. Nevada pro- 
duced 7196 of the total, with 1975 pro- 
duction in that State increasing 20% 
over that of 1974. Imports of crude barite 
decreased 1396 to 634,000 tons. The do- 
mestic and imported barite was ground 


and used primarily as a weighting material 
in oil- and gas-well drilling fluids. Sales 
of crushed and ground barite for all uses 
increased 1096 to 1.8 million tons. De- 
mand for barite in well drilling muds more 
than offset decreased demand for other 
uses. 


Table 1.—Salient barite and barium-chemical statistics 
(Thousand short tons and thousand dollars) 


United States 
Barte (Primary): 

or used by producers 

ue 


r Revised. 


1971 1972 1978 1974 1975 
25 906 1,104 1,1 1,287 
$13,491 $14,883 $16,688 $16,822 $20,678 
48 624 116 729 634 
$4,468 $5,648 $7,596 $8,680 $8,541 
1,330 1,461 1,571 1,687 1,807 
99 $45,590 $54,473 Was $7 Sa? ; 
$15,488 $13,869 $13,899 815.751 $15,556 
,114 4,96 z 4,945 r 4,9 5,296 


DOMESTIC PRODUCTION 


Producers sold or used 1,287,000 
tons of primary barite in 1975. Primary 
barite is defined as the first marketable 
product and includes crude barite, flota- 
tion concentrates, and other beneficiated 
material such as washer, jig, or magnetic- 
separation concentrates. 

Barite was produced at 42 mines in 
1975; 18 in Nevada, 12 in Missouri, 3 in 
Tennessee, 2 each in Arkansas and Geor- 


gia, and 1 each in Alaska, California, Ida- 


ho, Illinois, and Montana. Nevada was the 
leading State, with 71% of the total quan- 
tity and 53% of the total value. The other 
producing States were, in descending order 
of production, Missouri, Arkansas, Geor- 
gia, Tennessee, Idaho, Illinois, Montana, 
Alaska, and California. 

The leading producers of domestic ba- 
rite for use in well drilling were (in alpha- 


betical order) Baroid Div., NL Industries, 
Inc., with mines in Arkansas, Missouri, 
Nevada, and Tennessee; Dresser Minerals 
Div., Dresser Industries, Inc., with mines 
in Missouri and Nevada; and Minerals 
Div., Milchem, Incorporated, with mines 
in Missouri and Nevada. 

Barite for chemical, glass, and filler uses 
were sold or used by De Soto, Inc.; Dresser 
Minerals Div., Dresser Industries, Inc.; In- 
dustrial Chemical Div., FMC Corporation; 
IMCO Services; New Riverside Ochre Co.; 
De Lore Products, Industrial Chemicals 
Div., NL Industries, Inc.; Paga Mining 
Co.; Minerals, Pigments, and Metals Div., 
Pfizer Inc.; and Westemco, Inc. 

Imported and/or domestic barite was 
ground at 42 plants in 11 States. Louisiana 


EEN scientist, Division of Nonmetallic Min- 
erals. 
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and Texas had seven plants each. The 
concentration of grinding plants in these 
States is due to the availability of imported 
barite and the close proximity to major 
areas of high drilling activity. Other States 
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with grinding plants were Missouri, with 
six Operations; Nevada and Utah, five 
each; California, four; Arkansas, Georgia, 
and Tennessee, two each; and Illinois and 
Montana, one each. 


Table 2.—Barite (primary) sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


State 


Alaska 


e,, E oa 


Nevada 


Bue e to avoid disclosing individual company confidential data; 


1974 1975 

Quantity Value Quantity Value 

= 20 400 2 80 
xu 4 W 1 W 
en 177 3,386 171 8,989 
es 761 8,115 916 11,006 
c 144 4,920 198 5,647 
"E 1,106 . 16,822 1,287 20,078 
included with “Other 


1 Arkansas, Georgia, Idaho, Illinois, Montana (1975), and Tennessee. 
2 Data may not add to totals shown because of independent rounding. 


CONSUMPTIÓN AND USES 


Barite used as a weighting agent in oil- 
and gas-well drilling fluids represented 
90% of all crushed and ground barite pro- 
duced in 1975. This use increased 14% 
owing to increased drilling activity. Total 
footage drilled increased from 153.2 mil- 
lion feet in 1974 to 178.5 million feet in 
1975. Barite for use in the manufacture 
of barium chemicals and as a filler or ex- 
tender both dropped 28%. Both are related 
to products that suffered declines from the 
economic conditions prevalent during most 
of 1975. Other uses increased 21%. These 
other uses were as filler in rubber and 
plastics; flux, oxidizer, and decolorizer in 
glass manufacture; and miscellaneous uses, 
including ballast for ships, heavy concrete 
aggregate, and unspecified industrial uses. 

The data in table 3 are mainly for ground 
barite, but they also include the relatively 
small tonnage of crushed barite, which is 
used principally in the barium-chemical in- 
dustry. 

Barite is the principal raw material in 


the production of barium chemicals. The 
producers of barium chemicals in 1975 
were J. T. Baker Chemical Co., Phillips- 
burg, N. J.; Barium & Chemicals, Inc., 
Steubenville, Ohio; Chemical Products 
Corp., Cartersville, Ga.; Industrial Chemi- 
cal Div., FMC Corporation, Modesto, 
Calif.; The Great Western Sugar Com- 
pany, Johnstown, Colo.; Hummel Chemi- 
cal Co., Inc., South Plainfield, N. J.; Mal- 
linckrodt Inc., St. Louis, Mo.; and Chem- 
ical Div., Sherwin-Williams Co., Coffey- 
ville, Kans. Sherwin-Williams also pro- 
duced lithopone. 

Barium carbonate was the largest vol- 
ume barium chemical produced and sold, 
with 49% of total production and 65% 
of total sales. It is used in the manu- 
facture of television picture tubes, for scum 
control in brick and tile, in barium ferrite 
manufacture, and for many other purposes. 
Barium hydroxide is used in ceramic work, 
as an additive in oils and greases, and in 
sugar refining. 
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Table 3.—Crushed and ground barite sold, by use * 


1978 1974 1975 
Use? 

Percent Percent Percent 

Short tons of total Short tons of total Short tons of total 
Barium chemicals? ........ 108,693 7 r 100,253 6 71,788 4 

Filler or extender: 

¡A 52,404 3 48,219 3 . $4,817 2 
Rubber W e W D W = 
Other ` fille W » W MN W Gees 
Well drilling .............. 1,326,451 83 1,440,046 87 1,638,870 90 
Other uses EE en 104,722 7 70,252 4 85,221 4 
er sakas 1,592,270 100 r 1,658,770 100 1,830,196 100 

r Revised. W Withheld to avoid disclosing individual company confidential data; included with 


„Other uses.“ 
1 Includes imported barite. 
2 Uses reported by producers of ground and erushed barite, except for barium chemicals. 
3 Quantities reported by consumers. 


Table 4.— Barium chemicals produced and sold by producers in the United States in 1975! 


Sold by producers 
Plants P r oduced 


Barium chemical (short tons) Quantity 


(short tons) Value 

Barium carbonate 2222 6 25,824 28,018 $6,160,759 
Barium chloride 2 3 W W W 
Barium hydroxide 2 1 W W W 
Barium oxide 2 W W W 
Black. ass NN EN ENN MS 2 W W W 
Blane fixo EE 1 W W W 
Other barium chemicals ..................... 6 26,580 14,846 9,895,687 

TOTAL AA AAA AAA 28 52,404 42,864 15,556,896 


W Withheld to avoid disclosing individual company confidential data; included with “Other 
barium chemicals." 

1 Only data reported by barium-chemical plants that consume barite are included. 

2 A plant producing more than one product is counted only once. 


PRICES 


Prices quoted in Engineering and Min- The average value per ton of crude ba- 
ing Journal increased for all classes except rite was $16.06 in 1975, an increase of 
water-ground barite, 99.5% BaSO,, 325 $0.85 per ton over the 1974 value. The 
mesh. Prices listed in trade publications average value per ton of crushed and 
serve as a general guide but do not nec- ground barite increased 396 to $40.44 in 
essarily reflect actual transactions. 1975. 


Table 5.—Barite price quotations in 1975 


Price per 
Item short ton 
Chemical, filler, glass grades, f.o.b. shipping point, carload lots: 
Handpicked, 95% BaSO,, not over 1% Ffe 2222222222222 $40.00-$60.00 
Magnetic or flotation, 96% BaSOs, not over 0.5% Fe 22 45.00— 50.00 
Water-ground, 99.5% BaSO, 325 mesh, 50-lb bags 22 60.00— 80.00 


Drilling-mud-grade: 
Ground, 88%-93% BaSO, 30965-1295 Fe, specific gravity 4.20-4.30, 
f.o.b. shipping point, carload lots 2222222222222 € 71.00— 78.00 
Crude, imported, specific gravity 4.20—4.30, c.i.f. gulf ports . 19.00- 28.00 


Source: Engineering and Mining Journal. V. 176, No. 12, December 1976. 
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FOREIGN TRADE 


Barite exports decreased in 1975. Japan 
was the major recipient of these exports. 
The barite, primarily ground material, was 
shipped principally from the following cus- 
toms districts: Los Angeles, Calif., 65%; 
New Orleans, La., 1596; Detroit, Mich., 
6%; Seattle, Wash., 696; and Houston, 
Tex., 3%. 

There was 634,000 tons of crude barite 
and 38,000 tons of ground barite imported 
in 1975. This represented a 13% decline 
in imports of crude material and an in- 
crease of almost 6% for ground barite. The 
principal sources were Peru, Ireland, and 
Mexico. Declared values per short ton of 
crude barite at foreign ports averaged as 
follows for these countries: Peru, $11.58; 
Ireland, $11.19; and Mexico, $12.60. 

Crude barite, nearly all of drilling-mud 


grade, entered the United States through - 


the following customs districts: New Or- 
leans, 4896; Laredo, 2096; Galveston, 
15%; Port Arthur, 12%; and Houston, 


El Paso, and San Francisco combined, 5%. 

Import data also showed imports of 
crude witherite from the United Kingdom, 
and crushed or ground witherite from Ja- 
pan and the Netherlands. However, these 
statistics are open to question because 
there has been no reported production of 
witherite since the Settlingstone mine in 
northern England was closed in 1969. 
These imports could be manufactured ba- 
rium carbonate instead of natural barium 
carbonate (witherite). 

Imports of barium chemicals were down 
7596 compared with those of 1974. All 
categories except barium nitrate showed 
significant decreases in quantity. The de- 
cline was the result of the general eco- 
nomic downturn in 1975, which caused 
major production decreases in barium- 
chemical-consuming industries. Inventory 
adjustments by domestic consumers also 
added to the lower import levels. 


Table 6.— U.S. exports of natural barium sulfate and carbonate 


n, A uade eR de aiu as 
All ³ oↄ A NRN R 


Brazil 


Cameroon ..-..-..... . A A 


Canada 


Colombia EEN 


Germany; West ß . a 


Ghana 
Guatemala 
Indonesia 

Israel] 


Mauritius 


Fiille. DST eau 
Saudi Arabia — — — — — 
Sinn x mr 
South Africa, Republic of A A ee 


Surinam 


Total 


Korea, Republic of 
Finns ios als 
Malagasy Republic 22 
ö; ⁵]ꝛ ts 
Netherlands 2 
New Zealand ·o—wOow¹l ⁰ U J 


United Arab Emirates e NN AN 
United Kingdom 
Venezuela nc ³ 88 


1974 1976 
Quantity Value Quantity Value 

(short (thou- (short (thou- 

tons) sands) tons) sands) 
See 4,889 $264 2,055 $145 
de 80 9 20 4 
€ 116 6 862 19 
ac 416 28 3,162 196 
— 1.202 129 Sa = 
Ge 41,589 1,242 8,768 600 
zu 80 78 8 
2 WS d 48 2 
ee EN MN 88 9 
TEN SS 89 4 
Z= 1,058 82 479 87 
or 8 1,586 130 
us za ENS 61 8 
dsa 753 42 z — et 
See 44 8 36,816 165 
uis Ee Ls 27 
m" P aa 98 4 
— 420 29 C" as 
SEH SS Gg 1,027 72 
PER 263 14 54 6 
E = -— 101 4 
Eo 85 80 335 92 
Ges 4,492 310 208 15 
TE 40 2 = Gë 
"o 1,804 79 "- =n 
Bes xd enm 80 1 
T 86 4 Ja SR 
UN 1,310 74 129 10 
s 2,080 126 DS Ss 
i sd SR que 20 8 
BS 512 26 287 23 
ME zc m 1,102 86 
— ENG ER 528 70 
ud SEH = 150 139 
255 SC — 69 8 
EN 201 13 129 23 
= 61,245 2,518 57,886 1,868 
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Table 7.—U.S. exports of lithopone 
Quantity Value 
Year (short (thou- 
tons) sands) 
1076 AAA 986 $857 
¡E REA 8 1,185 967 
AA 1,888 1,060 
Table 8.—U.S. imports for consumption of barite, by country 
(Thousand short tons and thousand dollars) 
1974 1975 
Country 
| Quantity Value Quantity Value 
Crude barite: 
Belgium- Luxembourg (1) 1 "€ hc 
ge TEE 34 389 47 541 
Denmark scsi E 8 11 185 
Germany, East Ne en ee e 9 159 
ese uem c ss 64 902 47 839 
Ireland SE 230 2,696 107 1,197 
Mexico: “sat dE 127 1,531 104 1,310 
Nh ³ð¹ꝛ» y 41 842 47 1.286 
Poru AA 8 283 2,319 261 3,022 
United Arab Emirates -...... 22-22 ee Se 
TOU EE EE EES RG 729 8,680 634 8,541 
Ground barite: 
C EECH ) 4 8 807 
Germany, West (1) 17 m ë 
Lit AA A PI IÓ 36 454 35 404 
Péri A A AS 2e a (1) 12 
Tota kf 8 86 475 38 728 
1 Less than Y unit. 
Table 9.—U.S. imports for consumption of barium chemicals 
Blanc fixe 
: Barium Barium 
Lithopone Nes rir chloride hydroxide 
Year 
Quan- value Quan- Value Quan- Value Quan- value 
tity (thou- tity (thou- tity (thou- tity (thou- 
(short ds) (short ds) (short sands) (short sands) 
tons) 858098 tons) San tons) tons) 
19718 SNE 84 $29 7,522 $1,681 10,774 $1,987 2,481 $800 
19/4 E Ä 262 139 8,843 2,278 13,455 3,545 10,072 4,173 
I!; 88 15 6 5,448 2,047 1,199 358 2,596 1,492 
] Barium carbonate Other barium 
Barium nitrate precipitated compounds 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
kr ug ONE EAEE E NE rass 691 $138 10,206 $1,608 1,022 $581 
Eeer 455 151 8,719 1,723 1,677 1,029 
AAA Susu ais 598 233 681 111 411 196 
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Table 10.—U.S. imports for consumption of crude, unground, 
and crushed or ground witherite 
Crude, unground Crushed or ground 
Year Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 

/ ³¹’1 ww 141 $19 4,470 $697 
11; E Wdadeu RES 3 1 3,432 709 
71 ³¹1A A 1 (1) 84 44 


1 Less than 1⁄4 unit. 


WORLD REVIEW 


World barite production remained at a 
high level through 1975. Preliminary esti- 
mates indicate that the United States sup- 
plied 25% of the world total. 

France.—A new company, Société Gar- 
rot-Chaillac, was formed to work the 
Rossignal barite deposit 31 miles southeast 
of Chateauroux. The deposit extends over 
an area of about 50 acres and averages 
about 40 to 43 feet in thickness. Reserves 
are estimated to be about 8.8 million tons. 
A plant was set up to produce 100,000 tons 
per year by flotation and an additional 
20,000 tons per year by heavy media sepa- 
ration. Operations were due to start in 
late 1975.? 

India.—The Government of India an- 
nounced that effective January 14, 1976, 


Table 11.—Barite: 


all exports of barite will be channeled 
through the Government-owned Minerals 
and Metals Trading Corp. (MMTC). This 
step is designed to control exports and to 
obtain a higher unit value for this min- 
eral. Exports of barite for the first 4 
months of 1975 totaled 60,600 tons. 

The Government has reportedly located 
a large deposit of barite with reserves of 
15 million tons. The deposit is in Marga- 
rupeta in the State of Andhra Pradesh. 

Other Countries.—Construction or modi- 
fications to jig and grinding plants were 
reported in Algeria, Australia, Indonesia, 
Iran, Ireland, and Thailand. 


- 2 Industrial Minerals (London). No. 93, June 
1975, pp. 9-10. 


World production, by country 


(Thousand short tons) 


Country 1 1978 1974 1975 P 
North America: 
Canada. get ß . ß 102 86 e 96 
JJ U.... ¼¼( . SS aus 281 300 381 
nited States eu ee e AN EE NEEN ENN NEEN 1,104 1,106 1,287 
South America: 
F A A A A Mu. 32 34 e 88 
ß Aaaa r 59 67 e 72 
ei EE 5 5 7 
ee ⁰ 3 ° 8 
G..... ͥ⁰ ⁰yd, HORDEO ESESENR 367 r e 250 e 255 
EE i 
i ⁵ ³ / AAA A 8 3 3 
Czechoslovakia A e ( Ge Ge 
„„ PPP 121 116 ° 110 
Germany, East? l.c rra 94 84 84 
Germany, •⸗.m 8 360 329 278 
A EA y e m 87 108 118 
CCC eu eee eae tee d ete Sed 298 380 825 
ER Ae r 185 198 235 
Poland © usina can Dg 55 60 59 
FPS eh oa ee eee ou a Pr 2 2 
i ⁵ ↄð UE 128 128 128 
SPO ggg ⁵ð2j ðZſd ] ⁵ĩð d ĩ⅛ô Lu ĩ ͤ K r 136 115 e110 
PAT IA RS r 350 360 380 
United Beds. 65 55 e 55 
Yügoslayia. os 68 55 * 56 
Se ie 
il 5. nonoouas II Ein ee C Zx 7 
p dd N E S " š Ei 
Renya 1 (3) (3) 
% tao RE 113 108 150 
South Africa, Republic ff -ħħ 2 2 
Swaziland oXA]ꝛ cdas (3) (3) (3) 
TUNBA AA A NR 0 19 16 


See footnotes at end of table. 
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Table 11.—Barite: World production, by country —Continued 
(Thousand short tons) 
Country 1 1978 1974 1975 p 
Asia: 
Pesan SE eb e 10 0 6 
ASA II 8 17 617 17 
China, People’s Republic of“! 22222222 182 r 220 276 
AAA r 130 154 188 
Iran AAA A E A AN 105 e 105 e 105 
Japa ducc aa r 70 42 41 
Korea, North * og ENN EN 182 182 182 
Korea, Republic of (3) L 8 
PALA a a 2 6 e2 
Philippines „e... 4 a 4 
Ff AS 128 221 285 
AY OY yaa hi ia ͥ Ni ²⁰—mm»d.(m wxw 8 r 99 53 11 
Oceania: "Australia EE EE EE 11 8 e8 
Total AAA r 4,945 4,944 5,296 
e Estimate. P Preliminary. r Revised. 


3 In addition to the countries listed, Bulgaria and Southern Rhodesia also produce barite, but 


available information is inadequate to make reliable estimates of output levels. 


2 Sold or used by producers. 
3 Less than 1⁄4 unit. 

4 Barite concentrates. 

5 Ground barite. 

6 Year beginning Apr. 1, 1974. 


7 Year beginning March '21 of that stated. 
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Bauxite and Alumina 


By Horace F. Kurtz * 


The bauxite and alumina industries in 
1975 were characterized by cutbacks in 
production rates, particularly in the West- 
ern Hemisphere, and postponements or can- 
cellations of plans for expansion. The 
downturn, following 2 years of strong 
growth, reflected a general recession in 
Western countries and a much lower de- 
mand for aluminum, the principal end use 
of bauxite and alumina. 

World bauxite production declined 4% 
to 74 million long tons in 1975. Produc- 
tion of alumina, the intermediate step be- 
tween bauxite and aluminum production, 
fell 7% to 29 million short tons. 

In the United States, bauxite and alu- 
mina production declined 9% and 25%, 
respectively. Imports of bauxite dropped 


sharply but still provided 8696 of the 
bauxite used by domestic alumina pro- 
ducers. Imports provided 3896 of the new 
supply of alumina. 

Historical data, 1938—75, on bauxite pro- 
duction, imports, and consumption in the 
United States and world production are 
presented in table 2. 

Legislation and Government Programs.— 
Jamaica-type metallurgical-grade bauxite in 
government stockpiles was authorized for 
sale during 1975, but none was sold. Suri- 
nam-type metallurgical-grade bauxite sold 
previously was shipped from government 
stockpiles. | | 


cene uy economist, Division of Nonferrous 
etals. 


Table 1.—Salient bauxite statistics 
( Thousand long tons and thousand dollars) 


United States: 


Production, crude ore (dry equivalent) ...... 
Blue eege 


Exports (as shipped) 


Imports for consumption!!! -=== 


Consumption (dry equivalent) 
World: Production 


r Revised. 


1971 1972 1978 1974 1976 
1,988 1,812 1,879 1.949 1.772 
28,548 23,2838 26,685 25,6663 25,083 
8 29 12 16 19 
12,684 11,976 12,778 14.308 10,782 
15,619 15,375 16,650 16,904 12,458 
61,143 68,921 769,244 7 76,810 73,939 


1 Excludes calcined bauxite imported into the Virgin Islands. 


Bauxite production in the United States 
decreased 9% to 1.77 million long tons 
(dry equivalent) in 1975. Production was 
down 11% in Arkansas, which produced 
87% of the total. The loss in Arkansas was 
partially offset by greater output of bauxite 


for uses other than alumina in Alabama. 
All of the bauxite mines were open pit op- 
erations except for the Mars Hill under- 
ground mine of Reynolds Mining Corp. 
in Saline County, Ark, 
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Table 2.—Bauxite statistics, 1938-75 
(Thousand long tons) 


Domestic production * Imports for 
(dry basis) consumption 2 Domestic World 
Year Ces Fee Re dert 8 proque: 
er rude ry basis tion 
Arkansas States Total and dried Calcined 
1988322 = 294 17 311 456 as 710 8,808 
19889 362 18 875 520 n 843 4,216 
1940 428 11 489 680 Se 988 4,821 
c ..... 856 81 987 1,117 DES 1,928 6,017 
1942 eco 2,460 142 2,602 884 =f 2,821 8,226 
1948 EE 6,086 197 6,288 1,542 DN 5,83 13,749 
1946 WEE 2,695 129 2,824 556 ES 8,460 6,849 
988 . . es 910 71 981 787 a 2,488 8,876 
1946 __... 1,050 54 1,104 852 SS 1,889 4,291 
1947 O 1,154 48 1,202 1,821 Ss 2,564 6,219 
1948 1,895 62 1,467 2,488 a 2,725 8,227 
190 86 1.095 54 1.149 2,688 BS 2,678 8,100 
1950 -.--.- 1,807 28 1,335 2,516 9 8,825 8,088 
198811100 1.815 34 1,849 2,820 19 3,946 10,680 
1962 .....------- 1,604 68 1,667 8,462 81 4,228 12,549 
1058 8 1,580 50 1,580 4,230 92 5,628 18,562 
18844. ĩ 1,949 46 1.995 4, 988 99 6,428 15,838 
195853232 2 1.721 67 1.788 4,882 108 6,989 17,115 
1956 ....lecece 1,669 75 1,744 5,670 149 7,151 18,069 
1957 _.. snnnnnn 1,867 59 1,416 7,098 67 7,688 19,626 
1958 1.258 58 1.811 7,915 30 7,034 20,410 
1959 1.631 69 1.700 8.149 109 8,619 21,971 
19600 nn 1,982 66 1,998 8,739 119 8,883 26,087 
19111 1.179 49 1.228 9.206 70 8,621 27,889 
199222 . . .. 1... 1,270 99 1,869 10,575 120 10,577 29,129 
1993838 1.478 47 1.525 9,259 183 11,818 28,565 
1964 s .. 1,562 89 1,601 10,852 189 12,546 31,586 
1965 1.593 61 1.654 11,418 216 13,584 35,849 
1966 ._.. ie 1,718 78 1,796 11,740 204 14,084 88,589 
1967 __ 1,571 83 1,654 12,185 214 14,508 42,883 
1968 __. » 1,682 83 1,665 11,816 207 14,097 43,968 
198898 8 1.755 1.843 12.925 200 15.580 50,697 
19h00 1.869 218 2,082 18,574 256 15,678 56,610 
1971 ___ 1,781 207 1,988 ,6465 292 15,619 61,148 
1972 __ 1,634 178 1,812 12,600 247 15,875 63,921 
1978 1.686 198 1,879 13,408 294 16,650 69,244 
1974 1,781 218 1,949 15,069 804 16,904 76,810 
1975 ~~... 1,643 229 1,772 11,719 848 12,468 P 78,989 
P Preliminary. 


1 Shipments 1988-39, production 1940-75. 


2 Includes imports for the U.S. stockpile 1947-65 and imports into the U.S. Virgin Islands 1967-75. 
8 Apparent consumption 1938-40, actual consumption 1941-75. Includes consumption by Canadian 


abrasives industry. 
PE num and Georgia, all years; 


Virginia, 1940-46; Mississippi, 1942; Oregon and Washington, 


NoTE.—Data for 1910-88 on domestic production, imports, exports, and apparent consumption 
of bauxite were published in Minerals Yearbook, 1989. 


DOMESTIC PRODUCTION 


In Arkansas, Aluminum Co. of America 
(Alcoa), American Cyanamid Co., and 
Reynolds produced  bauxite in Saline 
County. Reynolds also mined in Pulaski 
County. Both Alcoa and Reynolds deliv- 
ered crude bauxite to their own alumina 
plants nearby. Bauxite processing plants 
were operated by American Cyanamid, 
Porocel Corp., and Stauffer Chemical Co. 

In Alabama, bauxite was mined in the 
Eufaula district, Barbour and Henry Coun- 
ties, by Abbeville Lime Co., A. P. Green 
Refractories Co., Harbison-Walker Refrac- 
tories Co., and Wilson-Snead Mining Co. 


Drying or calcining plants were operated 
by A. P. Green, Harbison- Walker, and 
Wilson-Snead. 

American Cyanamid and C-E Minerals, 
Inc., mined bauxite in Sumter County, 
Ga., and operated processing plants at 
Andersonville, Ga. 

Reduced demand for aluminum resulted 
in severe cutbacks in operations at both 
primary aluminum plants and alumina 
plants in 1975. Production of alumina and 
aluminum oxide products (excluding alu- 
minates) at the eight alumina plants in 
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the United States and the one plant in 
the U.S. Virgin Islands decreased 25% to 
5,847,000 short tons (5,660,000 tons cal- 
cined alumina equivalent) in 1975. The 
total production included 5,223,000 tons 
of calcined alumina, 530,000 tons of com- 
mercial alumina trihydrate, and 94,000 
tons of tabular, activated, and other alu- 
mina. The production of all forms of alu- 
mina declined. 

Alumina shipments by producers totaled 
5,860,000 tons (5,671,000 tons calcined 


equivalent) and were valued at $697 mil- 
lion. Calcined alumina shipments to pri- 
mary aluminum plants totaled 5,019,000 
tons, or 89% of the calcined equivalent of 
total shipments. The chemical industry, in- 
cluding producers of aluminum fluoride 
fluxes for aluminum plants, received over 
half of the remaining tonnage, largely as 
hydrate. Other shipments of alumina went 
mainly to producers of abrasives, ceramics, 
and refractories. 


Table 3.—Mine production of bauxite and shipments from mines and processing 
plants to consumers in the United States 
(Thousand long tons and thousand dollars) 


Shipments from mines 
Mine production and processing plants 
to consumers 
State and year = i S 
ry 1 8 ry 1 
Crude equivalent Value shipped equivalent Value 
Alabama and Georgia: 
11 EE 261 207 3.564 r 118 r 145 r 4,072 
1972 8 221 178 2,228 r 131 r 173 r 4,588 
19798 247 198 2,751 r 171 r 225 r 5,731 
1971444 ARA 272 218 2,066 * 154 r 211 r 6,124 
c 302 229 2,127 175 286 5,622 
Arkansas: | 
1971 EE 2,157 1,781 24,079 r 2,067 r 1,818 r 26,483 
Er RP AN 1,973 1,634 21,010 r 2,127 1,844 r 25,085 
1078; EEN 2,040 1,686 23,884 r 2,076 r 1,780 r 26,708 
19874 AAA 2,098 1,781 23,597 2,180 r 1,810 r 26,787 
1975 ee - 1,862 1,543 22,956 1,883 1,599 25,486 
Total United States: 2 
1111 C 2,419 1,988 28,548 r 2,179 r 1,963 * 80,555 
1072 EEN 2,200 1,812 28,288 r 2,258 r 2,017 r 29,618 
19 2.287 1.879 26,635 r 2,246 r 2,005 r 92,439 
IUE OEE EE 2,370 1,949 25,663 r 2,284 r 2,021 r 32,862 
1975 ee 2,164 1,772 25,083 2,058 1,836 31,108 


r Revised. 


1 Computed from selling prices and values assigned by producers and from estimates of the 


Bureau of Mines. 


2 Data may not add to totals shown because of independent rounding. 


Table 4.—Recovery of dried, calcined, and 
activated bauxite in the United States 
(Thousand long tons) 


Total processed 
bauxite recovered 1 


Year ore As Dry 
treated recov- equiva- 

ered lent 

1071 unicas 444 250 857 
1972 — 399 210 319 
1978 388 169 287 
19714 — 348 177 279 
197522322 355 179 282 


1 Dried, calcined, and activated bauxite. 


Table 5.—Percent of domestic bauxite 


shipments, by silica content 


SiO: (Percent) 1971 1972 1978 1974 1976 


Less than 8 6 2 4 
From 8 to 15 ... 65 84 61 72 62 
More than 16 ... 31 30 A8 26 84 
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Table 6 «—Production and shipments of alumina in the United States 


(Thousand short tons) 
Total 
Lear Caleined Other As pro- Caleined 
alumina alumina 1 duced or equiva- 
shipped ? lent 
Production: 3 
1 6 6.545 668 7,218 7,002 
7777 GEN 6,235 741 6,976 6,739 
1978 ...... 2 — 6.834 734 7,568 7,844 
1974.5 EE 7,059 758 7,812 7,589 
sl: ve EA 5,228 624 5,847 5,660 
Shipments: 
..... eee 6,525 659 7,184 6,975 
17122 6 6.222 745 6,968 6,780 
1978 AN EE 6,822 738 7,561 7,385 
1914 uuo. EE Ro 7,051 745 7,796 7,575 
19758 . 5,282 628 5,860 5,671 


1 Trihydrate, activated, tabular. and other aluminas. Excludes calcium and sodium aluminates. 
2 Data may not add to totals shown because of independent rounding. 
3 Includes only the end product if one type of alumina was produced and used to make another 


type of alumina. 


Table 7.—-Capacities of domestic alumina 


plants, December 31, 1975* 
(Thousand short tons per year) 


Company and plant Capacity 
Aluminum Co, of America: E 
Bauxite, ArKʒKk DS 875 
Mobile Ala 990 
Point Comfort, Tex 1,885 
TOTAL ¡cuca tancias 2,700 
Martin Marietta Aluminum. Inc.: 
St. Croix, V.! 455 
Kaiser Aluminum € Chemical Corp.: 
Baton Rouge, Laa 22 1,025 
Gramercy, La ...........--.---- 800 
!! ( a 1.825 
Ormet Corp.: Burnside, La ........ 
Reynolds Metals Co.: 
Hurricane Creek, Ark | 840 
Corpus Christi, Te 1,885 
Total e e «€ €D OD OD UD OD UD OD OD OD e en OD e E E E ED e 9 - 2,220 
Grand total . 7,805 


1 Capacity may vary depending upon the 
bauxite used. 
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CONSUMPTION AND USES 


Bauxite consumption in the United 
States (including the U.S. Virgin Islands) 
dropped 2696, or about 4.4 million long 
dry tons, from the record high level of 
1974. The large decrease was attributed 
to the recession in 1975, and consumption 
was down in all of the major uses of 
bauxite. About 8696 of the bauxite con- 
sumed during the year was provided from 
foreign countries. 

The production of alumina in various 
forms required 92% of the total bauxite 
consumed in 1975. An average of 2.03 
long dry tons of bauxite was used to pro- 
duce 1 short ton (calcined basis) of alu- 
mina. The two alumina plants in Arkansas 
used mainly bauxite mined in Arkansas, 
and the other seven alumina plants used 
only imported ore. 

Bauxite use by the refractory industry 
declined 2496 to 410,000 tons (dry weight 
basis). Nearly all of this bauxite was used 
in the calcined form, which weighs about 
6596 of the dry equivalent weight. Im- 
ports comprised 77% of the bauxite used 
in refractories. Refractory producers re- 
ported receipts of about 95,000 tons (dry 
basis) of domestic bauxite and 400,000 
tons of imported ore. An estimated 85% 
of the foreign bauxite came from Guyana, 
and nearly all of the remainder came from 
Surinam. 

Five companies consumed calcined baux- 
ite in manufacturing artificial abrasives. 
All of the receipts of bauxite by these 
companies in 1975 came from Surinam. 
Total consumption by the abrasives indus- 
try dropped 3596 from that of 1974. Data 
on consumption by this industry include 
bauxite fused and crushed in Canada be- 
cause much of this material is made into 
abrasive wheels and coated products in the 
United States. About 10% to 15% of this 
material is used for nonabrasive applica- 
tions, principally refractories. 

Bauxite consumption in the chemicals 
industry decreased 15% in 1975. The 
United States, Guyana, and Surinam con- 
tinued to be the sources of bauxite for 
this industry. The production of commer- 
cial aluminum sulfate in the United States, 
according to the Bureau of the Census,” de- 
creased from 1.28 million short tons in 1974 
to 1.06 million tons in 1975. 

Other consumers of bauxite, in descend- 
ing order of magnitude, included the ce- 


ment, oil and gas, and steel and ferroalloys 
industries, and municipal waterworks. 

Thirty-one primary aluminum plants in 
the United States consumed 7,508,000 
short tons of calcined alumina, 20% less 
than the 9,384,000 tons consumed in 1974. 
Alumina consumption data for other uses 
were not available. A significant quantity 
was used to make aluminum fluoride and 
synthetic cryolite, which are also used in 
the production of primary aluminum. 

2 Bureau of the Census, U.S. Department of 
Commerce. Current Industrial Reports, Inorganic 


EES Series M28A (75)-12, February 976, 
p. 2. 


Table 8.—Bauxite consumed in the United 


States, by industry 
(Thousand long tons, dry equivalent) 


Year and industry Domestic Foreign Total! 
1974 

Alumina ..... 1,720 18,924 15,644 
Abrasive? .... te 295 295 
Chemical ..... 8175 3250 841 
Refractory ... 93 446 539 
Other W W 85 
Total 12 1.989 14.915 16.904 

1975: 
Alumina .....- 1,681 9,966 11,497 
Abrasive? .... ES 193 198 
Chemical ..... 3176 8182 291 
Refractory ... 94 316 410 
Other W W 67 
Total? 1.801 10,657 12,458 


W Withheld to avoid disclosing individual 
EE confidential data; included with “Chem- 
ical.“ 

1 Data may not add to totals shown because 
of independent rounding. 

2 Includes consumption by Canadian abrasive 
industry. 

3 Ineludes other uses. 


Table 9.— Crude and processed bauxite 


consumed in the United States 
(Thousand long tons, dry equivalent) 


Domestic Foreign 


Type origin origin Total“ 
1974: l 
Crude and dried - 1,748 14,172 15,914 
Calcined and | 
activated 246 743 989 
Total? ......- 1,989 14,915 16,904 
1975: 
Crude and dried 1,546 10,142 11,688 
Calcined and 
activated 255 515 770 
Total 1.801 10,657 12,458 


1 Data may not add to totals shown because 


of independent rounding. 
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Table 10.—Production and shipments of selected aluminum salts in 


the United States, in 1974 
(Thousand short tons and thousand dollars) 


Total shipments 
Number produc. including interplant 
Item producing tion transfers 
plants Quantity Value 
Aluminum sulfate: 
Commercial (17% AlsOs) .....------------- 68 1,288 1,168 60,481 
Municipal (17% AleOs) .....-..------------ 2 4 XX XX 
Iron-free (17% AlzO3s) 2222 21 282 220 7,672 
Aluminum chloride: 
Liquid (82°Be) ....-.. ennnnnnnsnnnnennnnnnn 5 W W W 
re od : (100% AEN VF 5 87 86 17,981 
nhydrous (100% AlCl) .....------------- i 
Aluminum fluoride, ° EE 4 W W W 
Aluminum hydroxide, Stee 
(100% Al0O2 8H30) .....-.---.-.-—--------- 6 533 496 54,486 
Other inorganic ` compounds? ......... XX XX XX 82,158 


W Withheld to 


avoid disclosing individual company confidential data. 


XX Not applicable. 


1 Includes eodeni aluminate, light aluminum hydroxide, cryolite, and alums. 
Source: Data are based upon Bureau of the Census report Form MA-28E.1, Annual Report on 


Shipments and Production of Inorganic Chemicals. 


STOCKS 


Total inventories of bauxite in the 
United States rose by 696 to 20.8 million 
long dry tons during 1975. The overall 
increase was largely the result of a buildup 
of stocks at alumina plants. Refractory pro- 
ducers also increased stocks, but abrasive 
producers reduced inventories significantly. 
Government stockpiles were lowered by 
86,000 tons, all of which was Surinam- 
type bauxite. 

The Government stockpile at the end of 
1975 included 4,638,000 tons of Jamaica- 
type bauxite, which was the total stock- 
pile objective, 9,789,000 tons of Jamaica- 
type, Surinam-type, and refractory-grade 
bauxite classified as uncommitted excess 
(unsold), and 639,000 tons committed for 
disposal. 

Inventories of alumina and related prod- 
ucts at plants producing alumina and pri- 
mary aluminum increased 103,000 short 
tons to 1,458,000 tons. The Government 
held no stocks of alumina except in the 
form of abrasive grain and crude fused 
aluminum oxide. These stockpiles were re- 
duced 596 to 338,000 short tons. 


Table 11.—Stocks of bauxite in the 


United States * 
(Thousand long tons, dry equivalent) 


Dec. 81, Dec. 81, 


Sector 1974 » 1975 
Producers and processors 584 484 
Consumers? 22 nnnonannnn 3,982 5,248 
Government 15.152 15.066 
ß diacaiss 319,669 20,798 
r Revised. 


1 Domestic and foreign bauxite; crude, dried, 
calcined, activated; all grades 

2 Includes bauxite stockpiled by the U.S. 
Government during World War II and pur- 
chased by Reynolds Metals Co. 

3 Data do not add to total shown because of 
independent rounding. 


Table 12.—Stocks of alumina in the 


United States * 
(Thousand short tons) 


Dec. 81, Dec. 81, 

Sector 1974 1975 
Producers 280 217 
Primary aluminum plants .. 1,125 1,241 
Tete! 1.355 1.458 


1 Excludes consumers stocks other than those 


at primary aluminum plants. 
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PRICES 


Prices on most of the bauxite and alu- 
mina produced throughout the world are 
not quoted because the large tonnages used 
by the aluminum industry are usually ob- 
tained from affiliated companies or pur- 
chased under long-term negotiated con- 
tracts. 

Bureau of Mines estimates of the value 


in 1974. Engineering and Mining Journal 
published the following prices on super- 
calcined refractory-grade bauxite imported 
from Guyana, car lots, per metric ton: 


J HURTS April- November- 
March October December 


F.o.b. 
of domestic production were based on in- Baltimore, 
complete data supplied by producers. The TS — $104.15 — $106.01 — $105.81 
Bureau's estimated average value of crude Mobile, 
—— 104.28 105.87 105.57 


domestic bauxite shipments in 1975, f.o.b. 
mine or plant, was $11.50 per long ton. 
The average value of shipments of domes- 
tic calcined bauxite was estimated at 
$43.80 per ton. Bauxite values among pro- 
ducers varied widely because of differences 
in grade. 

The average value of imported dried or 
partially dried bauxite consumed at alu- 
mina plants in the United States and the 
Virgin Islands in 1975 was estimated from 
reports to the Bureau of Mines at $29.85 
per long dry ton, compared with $23.21 


The average value of domestic calcined 
alumina shipments as determined from pro- 
ducers’ reports was $116.35 per short ton. 
Shipments of alumina trihydrate averaged 
$101.38 per ton. The average value of 
imported alumina (including small quan- 
tities of hydrate), as reported by the Bu- 
reau of the Census, was $105.50 per ton 
at port of shipment. Exports of alumina 
from the United States and the Virgin 
Islands averaged $130.23 per ton. 


Table 13.—Market quotations on alumina and aluminum compounds 
(In bags, carlots, freight equalized) 


Compound Jan. 8,1975 Jan. 2, 1976 
Alumina, calcined `. mesure E coo ee per pound .. $0.068—$0.069 $0.08 
Alumina, hydrated, heavy do 05538 06 
Alumina, activated, granular, works -...2..... do 1865 1865 
Alumina sulfate, commercial, ground (17% Al203) ...... per ton .. 99.00 111.00 
Aluminum sulfate, iron-free dry (17% Al203) .......-..--- do 115.60 140.00 


Source: Chemical Marketing Reporter. 


Table 14.— Average value of U.S. imports 


of crude and dried bauxite in 1975* 
(Per long ton) 


Port of Delivered to 
Country shipment U.S. ports 
(f.a.s.) (c.1.f.) 
Au De, eg $8.79 $17.57 
Dominican Republic .. 18.84 21.7 
Guinea 3.82 20.95 
Guyana 18.88 š 
Haiti 22. 80 24.47 
Jamaica ......------- 22.50 5.18 
Surinam 21.44 28.56 
Other ...... ee 0.78 16.42 
Weighted 
average 20.67 24.91 


1 Excludes bauxite imported into the U.S. 
Virgin Islands. 


Source: Based on data reported to U.S. Cus- 
toms Service and compiled by the Bureau of the 
Census, U.S. Department of Commerce. 
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FOREIGN TRADE 


Exports from the United States classified 
as “bauxite and concentrates of aluminum 
excluding alumina" totaled 19,000 long 
tons in 1975 and were valued at $1.65 
million. Virtually all of these exports went 
to either Canada or Mexico. 


Alumina exports increased 4% to 766,- 
000 short tons, including 24,000 tons of 
aluminum hydroxide. Most of the exports 
were shipped from domestic alumina plants 
to affiliated aluminum plants in Canada, 
Ghana, Mexico, Venezuela, and Norway. 
An additional 263,000 tons was exported 
from the alumina plant in the U.S. Virgin 
Islands to the U.S.S.R., Norway, and 
Yugoslavia. ` = 

Annual aluminum sulfate exports in- 
creased to 48,000 short tons, valued at 
$2.9 million. 
tons, and Canada received 5,000 tons. Ex- 
ports of artificial corundum or fused alu- 
minum oxide fell to 27,000 tons, valued 
at $13.6 million. Canada received the larg- 
est quantity among 49 recipient countries. 
Exports classified as “other aluminum com- 
pounds” declined to 43,000 tons, valued at 
$16.3 million. Much of. this tonnage was 
believed to be aluminum fluoride and syn- 
thetic cryolite shipped to other countries 
for use as a flux in making primary alu- 
minum. About .10,000 tons was shipped to 
Australia, 8,000 tons to Ghana, and 6,000 
tons each to Surinam and Bahrain. 


No duties were imposed on imports of 
bauxite, alumina, or aluminum hydroxide 


Venezuela received 36,000. 


in 1975. All duties on these commodities 
were suspended in 1971. 

Imports of crude, partially dried, and 
dried bauxite decreased 25% to 10.8 mil- 
lion long tons in 1975, reflecting a sharply 
reduced level of operations at domestic 
alumina plants. Receipts from all major 
import sources except Guinea declined. 
Half of the imports came from Jamaica, 
the largest source of bauxite for plants on 
the U.S. mainland since 1957. Surinam 
and Guinea each provided 17%, and the 
Dominican Republic and Haiti provided 
most of the remainder. An additional 939, 
000 tons of bauxite was imported into the 
U.S. Virgin Islands from Guinea and 
Guyana. 

Imports of calcined EE into the 
United States increased to a record high 
level of 348,000 long calcined tons. Most 
of this tonnage was refractory-grade baux- 
ite. from Guyana. Additional calcined baux- 
ite was imported into Canada from Suri- 
nam for manufacture into crude fused alu- 
minum oxide, much of which was subse- 
quently used in abrasive and refractory 
products in the United States. 

Alumina imports, including small quan- 
tities of aluminum hydroxide, declined 3%. 
However, the proportion of total new sup- 
ply of alumina (imports plus domestic 
production) provided by imports increased 
to 38%. Shipments from Australia ac- 
counted for 61% of the total imports, 
Jamaica provided 22%, and Surinam pro- 
vided 14%. 
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Table 15.—U.S. exports of alumina,’ by country 
(Thousand short tons and thousand dollars) 


1973 1974 1975 
Country — — F, n—Ah Q — - 
Quantity Value Quantity Value Quantity Value 

Australia 222 1 283 5 1.098 2 896 
Canada nn-n-n2nnnnen 328 25,299 266 25,836 217 30,850 
Franee . À. 2 627 2 672 2 556 
Germany, West 11 1,518 5 2,108 4 2,565 
Ghana 133 8,749 241 15,542 156 15,112 
Taly escitas ds 3 754 4 1,147 (2) 228 
Japan 222 6 6,910 8 5,931 4 4,829 
Mexico -=n 101 7,442 128 11.121 131 16,488 
Norway ....... E z su xe 78 7,548 
Poland RN ae 20 1,180 (2) 18 (2) 1 
Sweden 66 8,892 888 442 
PA AA 48 2,800 1 473 55 4,272 
United Kingdom 4 1,878 5 1,998 4 2,181 
Venezuelaa een 88 2,688 54 5,082 104 9,812 
Yugoslavia _.... À 8 785 (2) 16 (2) 47 
Other AAA 6 2,878 18 5,900 13 6,944 
Total 765 67,078 788 77,325 766 101,781 


1 Includes exports of aluminum hydroxide: 1978—26,000 short tons, 1974—-28,000 short tons, 
1975—-24,000 short tons. 
Less than 14 unit. 


NoTE.—Excludes alumina exported from the U.S. Virgin Islands to foreign countries: 1978— 
Norway 157,000 tons (revised), the U.S.S.R. 126,000 tons; 1974—Norway 191,000 tons (revised), 
be Mon 93,000 tons (revised); 1975—Norway 91,000 tons, the U.S.S.R. 108,000 tons, Yugo- 
slavia 69,000 tons 


Table 16.—U.S. imports for consumption of bauxite (crude and dried), by country 
(Thousand long tons) 


Country 1973 1974 1975 
/ ⁰˙·¹˙ ..... . 359 m 98 
Dominican Republie T2222 1.101 1,283 934 
Grote d A A 45 26 
¡e A ß . ES 164 1,256 1,885 
GUYAña: cook Co ees ð d ⁵ ᷣ 483 606 119 
neee dd EEN 1696 1586 495 
ll fo A o 7,273 7,766 5,396 
Sierra r. aa z 
% EE E E E 2,651 2,811 1,857 
G 2; A 6 SS (3) 
TOoUnl a Dee REEL UR A M EL 12,778 14,908 10,782 


1 Dry equivalent of shipments to the United States. 
2 Less than 1 unit. 


NorE.—Excludes bauxite imported into the U.S. Virgin Islands from foreign countries: 1973— 
Australia 162,000 tons, Guyana 463,000 tons; 1974— Australia 78,000 tons, Guinea 414,000 tons, 
Guyana 148,000 tons, Sierra Leone 23,000 tons, Surinam 96,000 tons, Western Portuguese Africa 
12,000 tons; 1976— Trinidad and Tobago 18,000 tons, Guyana 168,000 tons, Guinea 768,000 tons. 


Table 17.—U.S. imports for consumption of bauxite (calcined), by country 
(Thousand long tons and thousand dollars) 


1973 1974 1976 
Country EE = == == u sss 
Quantity Value Quantity Value Quantity Value 
China, People's Republic of PE SE 1 31 14 850 
Guyana 2222222222222 247 13,800 252 17,433 255 22,585 
Surinam 36 1,843 50 2, 153 64 2,291 
Trinidad and Tobago ....... E NN Se 115 1,468 

AE EEN 11 608 1 115 (2) 

al 294 15,751 304 19,732 348 26,692 


1 Shipments probably originated in Guyana or Surinam. 
2 Less than 14 unit. 
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Table 18.—U.S. imports for consumption of alumina,’ by country 
(Thousand short tons and thousand dollars) 


1978 1974 1975 
Country 
Quantity Value Quantity Value Quantity Value 
Australia _...... . . .. . nmmn 1,970 118,529 2,202 154,876 2,154 201,748 
A... ĩ 8 21 2,489 20 2,322 21 8,289 
Finland -=== (2) ° 8 4 1,798 á = 
Franeſee 1 924 9 9,554 11 14,568 
Germany, West 22 3 1.075 6 2, 605 4 2,126 
Guinea b. 22 1.294 2a ER - E 
Guyana 83 1,936 10 609 22 1,661 
A e Sa ge 29 2,678 
Jamaica ........ 904 57,768 902 69,241 179 96,609 
Jann... eebe 79 5,077 (2) 65 (2) 22 
Surinam 380 22,008 478 29,489 487 46,969 
Other (2) 180 568 (2) 889 
Total ...... as 8,407 211,288 8,627 270,617 8,507 870,089 
1 Includes small quantities of aluminum hydroxide. 
2 Less than 1% unit. 
NorE.—Excludes shipments from the U.S. Virgin Islands to the United States: 1978—23,000 


short tons ($1,686,505), 1974—83,000 short tons ($9,210,133), 1975—131,000 short tons ($16,409,676). 


WORLD REVIEW 


World bauxite production was estimated 
at nearly 74 million long tons, a decline 
of about 4% from 1974. Australia, Jam- 
aica, and Guinea, the three largest pro- 
ducers, accounted for 56% of the 1975 
total. The 11-member International Bauxite 
Association, which includes these three 
countries and the Dominican Republic, 
Ghana, Guyana, Haiti, Indonesia, Sierra 
Leone, Surinam, and Yugoslavia, produced 
14% of the total. Production declined in 


half of the bauxite-producing countries. 
Jamaica and Surinam showed the largest 
decreases in production, while Guinea 
made the most significant increase. 

World alumina production declined 7% 
to 29 million short tons in 1975. Most of 
the decline. occurred in North America, 


where total output dropped 23%. The 


United States and Australia each pro- 
duced 1996 of the world total. 
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Table 19.—Bauxite: World production, by country 
(Thousand long tons) 


Country 1 1978 1974 1976 P 
North America: 
Dominican Republie 2323 1.127 1.190 742 
Hali A ⁰ydtß y SSS 731 649 514 
JAMAICA ] ... 65; . nee LEM E SS 13,885 15.086 11,888 
United «States? ↄ ...... 1,879 1,949 1,772 
South America: 
Brazil A A a 8 r 886 386 886 
GUIANA 2. ) . en RE 8,224 r e 3,200 e 3,200 
ß . ñ ñ d ̃ . 6,998 r e 6,600 e 4,850 
murene: 

ANCE- Eege Gë 3,084 2,721 2,487 
Germany, West . 0 3 2 1 1 
Greece ......- 5 53 POR E E A 2 2.705 2.789 3,193 
Hungary SE DE š 2,559 ani SH 

neh 45 Qan ane gp ep QÓ u5 Gü ¿Nh qo GP em em GD on QD h> e» gf Gü an io Db BOS qp em aap aap aD GD OR. aan aap e aa aan aap un em Gó A Gp Qo «D axo d emm 4 
Romania è J... Jl. ,, . 840 840 840 
AN A AAA | 8 8 9 
EA EES 4,200 4,200 4,300 
BES MPAA 2,183 2,833 2,270 
Africa: 
Ghana d EROR: MIRROR 306 857 814 
Guinea FF „„ „ 3,000 6,500 9,000 
Mozambique `. AAA EE rp 2 e 2 
i Se.. r 652 661 * 640 
sía: 
China, People's Republic of e? Ls r 750 r 950 950 
India ......... FFF A ROSEO r 1,272 1,095 1,250 
Indonesia AR 1,210 1,270 977 
_ Malaysia (West Malaysia) ... . J... ccce cec l 1,125 988 692 

akistan ee 228 5 F EES (8) (8) e (8) 

Turkey ENEE 847 654 621 
Oceania: Australia `... 2... ..._._ „„ MR GSS 17,818 19,748 20,672 
r PEE a hn ia Sl TONS F r 69,244 76,810 78,939 


° Estimate. p Preliminary. r Revised. | " 

In addition to the countries listed, Southern Rhodesia may have continued to produce bauxite 
during the period covered by this table; however, no information on bauxite mining activities, if 
any, has been available since 1965. 

2 Dry bauxite equivalent of crude ore. 

8 Shipments. 

4 Dry bauxite equivalent of ore processed by drying plant. 

5 Bauxite processed for conversion to alumina in Jamaica plus exports of kiln-dried ore, 

9 Excludes materials other than bauxite used for production of alumina, estimated as follows in 
thousand long tons: Nepheline syenite (25% to 30% alumina), 1978—r 1,180, 1974—* 1,280, 1975— 
1,280; alunite ore (16% to 18% alumina): 1973—r 390, 1974—*" 390, 1975—3890. 

7 Hee bauxite; includes an estimated 160,000 long tons annually of production for refractory 
applications. 

P Less than 14 unit. 
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Table 20.—Alumina: World production, by country 
(Thousand short tons) 


Country 1 1978 1974 1975 P 
North America: 
Can ada ep €D a» en OF CD (D Gp 0D OO SO E OD E O ap SD E A Gs “a e e ep ae Wen mee G “o amo e ap ep Wë an ap L ep A OP 1,250 1,894 0 1,180 
; a a a 2,764 8,165 2,489 
United States -namnaman SE 7,344 7,589 5,660 
South America: 
Brazil asas a casadas 255 r e 240 e 260 
GUYANA. ascii ee 285 354 843 
Ill!!! 1.575 11, 800 e 1,260 
Europe: 
Czechoslovakia € . 110 110 110 
Ly D. Leer r 1,226 1,229 1,206 
Germany, East : ß d 52 53 e 55 
Germany. West ..... :::. y 998 1,441 e 1,400 
A EE AE 519 545 
Ulf ³ðWsWA STEMS 722 762 e 780 
kee d qa E C Ee r 586 e 800 * 900 
Rll“... ER 310 410 410 
United Kingdom -......... . . ðx J... 107 104 2100 
ICs ]ðxdũ ] è K y y d y uec ce 2,600 2,600 8,100 
Yugoslavia _...... . ee esee es PC REPRINTS 3 308 301 e 810 
Africa: Guinea 8 667 788 709 
Asia: 
China, People’s Republic of ° ..... ee 33 330 r 440 440 
. ↄð ⁵ↄ .1U. ee 346 r 290 374 
TAO molo 2 eoa mkkr ß 88 2,190 1.985 1.725 
e v . eee ate alta da e 60 50 35 
Turkey AN 8 68 140 é 175 
Oceania: Australia r 4,507 5,898 5,652 
Total A »»ͥà m ²¹·⁰. ⁵ĩ· E & r 29,124 31.488 29,179 


Estimate. P Preliminary. r Revised. 

1 In addition to the countries listed, Austria produces alumina (fused aluminum oxide), but out- 
put is used entirely for abrasives production. Production was as follows in short tons: 1978— 
81,110, 1974— not available, 1975—not available. 

2 The U.S.S.R. imports from Turkey; actual output may have been somewhat larger to provide 
raw material for an aluminum smelter due to begin operation in 1976. 


Table 21.—World producers of alumina 
(Thousand short tons) 


Capacity E 
Country, company, and plant location SE Ownership 
1 
NORTH AMERIC " 
Canada: Alcan Selene and Chemicals, Ltd., 1,887 Alcan Aluminium Ltd. 100%. 
Arvida, Que 
Jamaica: 
Alcan Jamaica Ltd.: Alcan Aluminium Ltd. 100%. 
Ewarton, St. Catherine 22222222 624 
Kirkvine, Manchester 2 615 
Alcoa Minerals of Jamaica, Inc., Woodside, 600 Aluminum Co. of America (Alcoa) 
Clarendon. 100%. 
Alumina Partners of Jamaica, Ltd., Nain, 1,300 Reynolds Metals Co. 36.5%, Ana- 
St. Elizabeth. conda Aluminum Co. 27%, 
pee Aluminum & Chemical 
Corp. 36.5%. 
Revere Jamaica Alumina, Ltd., Maggotty, 220 Revere Copper & Brass Inc. 100%. 
St. Elizabeth. 
Total Jamaica 2 8,359 
United States (see table 772 7,805 
Total North America 12,551 
SOUTH AMERICA 
Brazil: , 
Alcan Alumínio do Brasil S.A., Saramenha, 100 Alcan Aluminium Ltd. 100%. 
Minas Gerais. 
Cia. Brasileira de Alumínio, S.A., Sorocaba, 110 Industria Votorantim, Ltd. 80%, 
Sáo Paulo. Government, 20%. 
Cia. Mineira de Alumínio, Pocos de Caldas, 155 Alcoa 50%, Hanna Mining Co. 
Minas Gerais. 23.5%, Brazilian interests 26.5%. 


Total Brazil ............... „ = 865 
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Table 21.—World producers of alumina—Continued 
(Thousand short tons) 


Country, company, and plant location 


SOUTH AMERICA—Continued 


Guyana: Guyana Bauxite Co. Ltd., MacKenzie 
Surinam: Surinam Aluminum Co., Paranam .. 


Total South America 


EUROPE 
Czechoslovakia: Zair 


France: Pechiney Ugine Kuhlmann Group: 


Total Francde 2 


Germany. West: 
Aluminium Oxid Stade GmbH, Stade 


Gebrueder Giulini GmbH, Ludwigshafen 
Martinswerke GmbH für Chemische und 
Metallurgische Produktion Bergheim. 
Vereinigte Aluminium-Werke AG: 
Lippenwerke, Lunen 
Nabrewerk, Schwandorf 


Total West German, 222 
Greece: Aluminium de Grace S. A., Distomon .. 


ee v ß 


Alumetal S. p. A., Porto Marghera .......--- 
Eurallumina S. p. A., Porto Vesme, Sardinia 


Total Romania JJ —Ó——— A 


United Kingdom: The British Aluminium Co., 
td., Burntisland. 
lll ³ði 3; 
Dneprov&k ;. y ege 
Kamensk-Uralsky 22222222 
Kandalaksa 


Novo Kuznetsk ck I... 
e,, . . eme EE 
(’ ⁰˙ . EE 


Yugoslavia: 
Titograd, Montenegro 222 
Kidricevo, Slovenia 22 
Mostar, Bosnia- Hercegovina 


See footnote at end of table. 


Capacity 
yearend 
1975 


390 
1,490 


2,245 


110 


e 800 


220 
794 


1,014 


275 
275 


550 
110 


e 8,500 


688 


10,764 


Ownership 


Government 100%. 
Alcoa 100%. 


Government 100%. 
Self 100%. 


Government 100%. 


Vereinigte Aluminium-Werke AG 
(VAW) 50%, Reynolds 50%. 

Self 100%. 

Swiss Aluminium Ltd, (Alusuisse) 


99.2%. 
Government 100%. 


Pechiney Ugine Kuhlmann Group 
(PUK) 73%, Government and 
private Greek interests 27%. 


Government 100%. 


Government 94%, Montedison 6%. 

Alsar S.p.A. 41.67%, Comalco Ltd. 
20%, Metallgesellschaft A.G. 
17.5%, Alumetal S.p.A. 20.83%. 


Government 100%. 


Tube Investments, Ltd. 52%, 
Reynolds 48%. 


Government 100%. 


Government 100%. 
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Table 21.—World producers of alumina—Continued 
(Thousand short tons) 


Capaci 
Country, company, and plant location deri Ownership 
AFRICA 
Guinea: Friguia, Kimbo — 772 Frialeo Co. 51%, Government 49% 
(Frialco: Noranda Mines, Ltd. 
88.5%, PUK 86.5%, British 
Aluminium 10%, Alusuisse 10%, 
— VAW 5%). 
ASIA 
China, People's Republic of, Nanting and e400 Government 100%. 
other locations. 
India: 
Aluminium Corp. of India, Ltd., 25 Self 100%. 
Jaykaynagar, West Bengal. 

Bharat Aluminium Co., Korba, Madhya 220 Government 100%. 
rades 

Hindustan Aluminium Corp. Ltd., Renukoot, 165 Birla and Indian interests 78%, 

Uttar Predesh. Kaiser 27%. 

Indian Aluminium Co. Ltd.: Alcan 55%, Indian interests 45%. 
Muri, Biha 85 
Belgaum, Mysore onnnronnessssn» 175 

Madras Aluminium Co. Ltd., Mettur, 55 Madras State Government 73%, 

Tamil Nadu. Montedison 27%, 
Total nt... eaedem d aiu e 725 
Japan: 
Mitsui Alumina Corp., Wakamatsu 220 sg group LUN: other Japanese 
nterests 1. 

Nippon Light Metal Co. Ltd.: Alcan 6096, Japanese interests 50%. 
Shimizu ........-..-.............- “sos 595 | 
TOMAKOMAL acosa cra 867 

Showa Denko K. K., Lokoh ama 688 Self 100%. 

Sumitomo Chemical Co., Ltd., Kikumoto --- 844 Self 100%. 

Total Japans. 2,709 
Taiwan: Taiwan Aluminium Corp., Kaohsiung - » 84 Government 100%. 
Turkey: Seydisehir .......-.---..----------—- 220 Government 100%. 
Total Asia usan s; TS 4,188 
OCEANIA 
Australia: 

Alcoa of Australia (W.A.) N.L.: Eu 519, Australian interests 
Kwinana, Western Australia 1,430 i 
Pinjarra, Western Australia 2,210 

Nabalco Pty. Ltd. Gove, Northern Territory . 1,100 dU MC 70%, Gove Alumina Ltd. 

Queensland Alumina Ltd., Gladstone, 2,646 Kaiser 32.3%, Alcan pri oe 

Queensland. Corp. 2096, Comalco 1 
Conzinc Riotinto of eet 
Ltd. 12.5% (Comalco: Conzinc 
Riotinto of Australia 45%, Kaiser 
45%, public 10%). 

Total Oceania ........... 7,885 

Total World . 37,855 


e Estimate. 
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Australia.—Alcoa of Australia (W.A.) 
N.L. operated its two alumina plants in 
Western Australia below rated capacity 
throughout most of 1975 because of de- 
creased demand. Expansion of the Pinjarra 
refinery to an annual capacity of 2.2 mil. 
lion short tons was virtually completed. The 
new Huntley mine, about 3 miles north of 
the Del Park mine site, was opened and 
will provide additional bauxite for Pin- 
jarra. A plant to produce 55,000 tons per 
year of hydrated alumina began production 
at the Kwinana refinery. 

Comalco Ltd. s bauxite production at 
Wiepa, Queensland, increased slightly to 
about 9.4 million long tons. Shipments of 
beneficiated bauxite declined 2% to 9.0 
million tons, of which 5296 went to the 
Gladstone alumina plant in Queensland, 
14% to Japan, and 34% to Europe. 

Nabalco Pty. Ltd. increased its bauxite 
production at Gove, Northern Territory, 
by 500,000 tons to 4.4 million tons in 
1975. Production of alumina at the Gove 
refinery increased 1496 to 1,028,000 short 
tons. 

A bauxite-alumina project on the west- 
ern side of the Cape York Peninsula was 
under consideration by Aurukun Associates, 
which consisted of a Texas-based company, 
Tipperary Corp. (40%), Billiton Alumi- 
num Australia (40%), and Aluminium 
Pechiney Holdings Pty. (20%). Although 
the Queensland Parliament passed legis- 
lation permitting the consortium to pro- 
ceed, objections were being raised by 
aborigines on whose reservation the bauxite 
occurs. 

Brazil.—Mineracáo Rio do Norte S.A., an 
international consortium, announced plans 
to begin construction early in 1976 of the 
Trombetas bauxite mining project in the 
Amazon Basin. Construction costs were 
cstimated at $280 million. Initial produc- 
tion at the rate of 3.3 million long tons 
per year was scheduled for early 1979, 
with plans for possible expansion to over 
8 million tons per year. The consortium 
consisted of Cia. Vale do Rio Doce 
(CVRD) 40%, Alcan Aluminum Ltd. 
19%, Cia. Brasileira de Alumínio (CBA) 
1196, Reynolds Metals Co. 596, Norsk Hy- 
dro A/S 596, Ardal og Sunndal Verk 
(ASV) 5%, Instituto Nacional de Industria 
5%, Rio Tinto Zinc Corp., Ltd. 596, and 
two affiliates of the Royal Dutch Shell 
Group 596. It was announced that Rio do 
Norte planned to set a reference price for 
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bauxite every 4 years in order to guarantee 
a 1396 return on investment for its share- 
holders. 

Alumínio do Brasil (Albras) continued 
feasibility studies for an alumina-aluminum 
complex near Belém in Pará. The annual 
capacity of the alumina refinery was in- 
definite at yearend and may be reduced 
from the original announcement of 1.4 
million short tons to about 700,000 tons. 
Power for the project would be supplied 
by a hydroelectric plant on the Tocantins 
River. Ownership of Albras consisted of 
CVRD and the Light Metals Smelters 
Association, a group of five Japanese alu- 
minum companies. Alcan was reportedly 
interested in participating in the alumina 
sector of the project. 

British Solomon Islands.—Mitsui Min- 
ing and Smelting Co. and Pacific Alu- 
minum Pty. Ltd., a subsidiary of Conzinc 
Riotinto of Australia Ltd. (CRA), under- 
took a feasibility study for an alumina 
refinery on Rennell Island. Bauxite for the 
project would be supplied from the esti- 
mated 30-million-ton deposit on Rennell 
Island and a 28-million-ton deposit on 
Wagina Island. Ownership of the facility, 
which would have a first-stage production 
of 660,000 short tons per year, would in- 
clude Mitsui, CRA, and the Government 
of the British Solomons. 

Costa Rica.—Alcoa decided not to pro- 
ceed with the development of bauxite min- 
ing and the construction of an alumina 
plant in Costa Rica. The Government and 
Alcoa agreed to terminate the contract, 
effective May 1976. 

Dominican Republic.—The Government 
and Alcoa reached agreement on new 
bauxite levies, retroactive to April 1, 1974. 
The levies were set at 7.5% of the price 
realized on primary aluminum for 1974 
and 7.7% for 1975 and 1976. In addition 
to the levy, a royalty of 56 cents per long 
ton will be assessed. 

Germany, Federal Republic of.—Swiss 
Aluminium Ltd. (Alusuisse) was reported 
to have abandoned plans for a 330,000- 
short-ton-per-year bauxite refinery at Wil- 
helmshaven. 

Ghana.—Bauxite Alumina Study Co. Ltd. 
(Bascol), composed of Kaiser Aluminum & 
Chemical Corp. and Aluminum Resources 
Development Co. (Ardeco), representing 
five Japanese aluminum companies, con- 
tinued studies on the feasibility of a baux- 
ite mining operation in the Kibi area and 
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a large new alumina plant based on baux- 
ite from Kibi. Ardeco reportedly withdrew 
from the project near yearend. 

Greece.—Bauxite exports increased 9% 
to 1.6 million long tons in 1975. Export 
quotas set by the Government for 1976 
totaled 3,132,000 tons compared with 3,- 
105,000 tons set for 1975. 

Bauxite Parnasse, S.A., continued a feas- 
ibility study for a 660,000-short-ton-per- 
year alumina refinery on the Gulf of Cor- 
inth. The proposed alumina production 
would be for export, and plant capacity 
eventually could be doubled. Aluterv of 
Hungary was to provide the technology 
for the plant. As envisioned at yearend, 
equity would be shared by’ Bauxite Par- 
nasse 30%, Hellenic Industrial Develop- 
ment Bank 21%, and foreign participants 
49%. Two U.S. companies, National Steel 
Corp. and Southwire Co., were expected 
to be the foreign participants. Financing 
for the $200 to $250 million plant re- 
portedly would be arranged by Chase Man- 
hattan Bank. 

Guinea.—Guinea produced an estimated 
9 million long tons of bauxite in 1975 and 
became the third largest bauxite produc- 
ing country. Guinea Bauxite Co. (CBG), 
operators of the Boké project, produced 
over 5 million tons, and Friguia and Kin- 
dia Bauxite Office (OBK) each produced 
nearly 2 million tons. 

CBG, owned by Halco (51%) and the 
Government of Guinea (49%), shipped 
high-grade bauxite from its plant and port 
at Kamsar largely to members of Halco. 
Halco was a consortium of aluminum pro- 
ducers consisting of Alcoa (27%), Alcan 
(27%), Martin Marietta Aluminum, Inc. 
(20%), Pechiney Ugine Kuhlmann Group 
(PUK) (10%), Vereinigte Aluminium- 
Werke AG (VAW) (10%), and Alumetal 
S.p.A. (6%). 

Friguia, owned by Frialco Co. (51%) 
and the Government of Guinea (49%), 
mined bauxite for its alumina plant in 
Guinea. Frialco was another consortium 
consisting of Noranda Mines, Ltd. 
(38.5%), PUK (36.5%), The British 
Aluminium Co. Ltd. (1096), Alusuisse 
(10%), and VAW (5%). OBK mined 
bauxite at Débélé in the Kindia region en- 
tirely for export to the U.S.S.R. 

The Government and Alusuisse joint 
venture, Société Miniére et de Participa- 
tions Guinée-Alusuisse (Somiga), contin- 
ued to plan for mining the bauxite de- 


MINERALS YEARBOOK, 1975 


posits at Tougué, estimated at 2 billion 
tons. Reported plans included construction 
of facilities to produce 8 million tons 
per year of bauxite and 1.2 million tons 
per year of alumina. The alumina plant 
would be constructed with Yugoslav as- 
sistance. 

The Governments of Guinea, Egypt, 
Kuwait, Libya, Saudi Arabia, and the 
United Arab Emirates signed an agree- 
ment to form an aluminum company which 
would exploit bauxite deposits in the Ayé- 
koyé area north of the CBG Boké conces- 
sion. Reserves were estimated at 500 mil- 
lion tons with an alumina content of 
51.6% to 59.6%. Reported plans for the 
new venture included a 9-million-ton-per- 
year bauxite mining operation and a 2- 
million-ton-per-year alumina refinery. 

In January 1975, the Government 
adopted new tax legislation covering min- 
eral ores exported from Guinea. The taxes 
on bauxite and alumina were indexed to 
the market price of aluminum ingot. The 
tax per ton of bauxite ranged from 0.596 
of the price per ton of aluminum for the 
lowest grade ores to 0.7596 for bauxite 
containing over 55% Al;O; The rate per 
ton of alumina was 1.0% of the price per 
ton of aluminum. 

Guyana.—Reynolds Guyana Mines Ltd. 
was nationalized January 1, 1975, and was 
operated during the year as Berbice Mines 
(Bermine). The operating rate was cut 
sharply because of the loss of Reynolds as 
a market for its metallurgical-grade baux- 
ite. Marketing for Bermine bauxite was 
conducted by the Government-owned com- 
pany, Guyana Bauxite Co. (Guybau), the 
only other bauxite producer in Guyana. 
The bauxite mining operations of Bermine 
and Guybau were described. 

Guybau production of metal-grade baux- 
ite and calcined bauxite increased to 814,- 
000 and 691,000 long tons, respectively, 
while its production of calcined alumina 
declined slightly to 329,000 short tons. A 
new kiln under construction was expected 
to add 150,000 tons per year of bauxite 
calcining capacity in 1976. As protection 
against fluctuating foreign exchange rates 
in its worldwide sales of calcined bauxite, 
Guybau announced a plan to set payment 


3 World Mining. Berbice Strips Bauxite With 
V. ak Je Loads With Dra 575 nes, „ah auns by Barge. 
2, February 197 

Guybau Develops 0 3 ait Mine, 
Increases Calcined Bauxite Capacity. V. 28, No. 
11, October 1975, pp. 38-41. 


BAUXITE 


prices using a composite currency unit 
based on the U.S. dollar, the pound ster- 
ling, the German deutsche mark, and the 
Swiss franc. 

Haiti.—Reynolds Haitian Mines, Inc., 
and the Haitian Government reached a 
new agreement on bauxite taxes to be 
paid by Reynolds. The agreement included 
a bauxite production tax based on a rate 
of 7.596 of the price of primary aluminum 
for 1974 and 8.0% for 1975 and 1976, 
and an additional tax of 50 cents per long 
dry ton on bauxite exported. Reynolds 
also agreed to export at least 600,000 long 
dry tons per year. 

Hungary.—The Rakhegy II bauxite mine 
in the Fejer district reached capacity pro- 
duction of 480,000 tons per year by year- 
end. Bauxite reserves reportedly were suf- 
ficient for production at this rate until 
1986. Another new mine, the Deaki Puszta 
mine, with reserves estimated at 6.5 mil- 
lion tons, was scheduled to begin produc- 
tion in 1977. 

India.—Discoveries of bauxite in India 
in the 1970's, particularly in the east 
coast States of Orissa and Andhra Pradesh, 
have greatly increased estimates of total 
Indian reserves and altered plans for es- 
tablishment of new alumina plants. Evalua- 
tion of the reserves by State and Federal 
Government agencies continued through 
1975. One estimate, prepared by the Gov- 
ernment company, Metallurgical and Engi- 
neering Consultants, Ltd., classified re- 
serves, in millions of long tons, as follows: 


Meas- 


ured or In- 

State indi- ferred Total 
cated 

Orissa 126 473 599 
Andhra Pradesh ... 50 856 406 
IfR 222-26 2 17 119 
Madhya Pradesh ... 71 28 99 
98 SPP Na 24 21 45 
Gujarat 21 22 48 
Other 44 11 55 
Total 222 488 928 1,866 
Large additional discoveries of  bauxite 


averaging 40% to 45% A1,O, have been 
reported in Madhya Pradesh. The princi- 
pal bauxite-producing States in 1975 were 
Bihar (454,000 tons), Madhya Pradesh 
(351,000 tons), and Maharashtra (237,- 
000 tons). 

As a result of the bauxite discoveries in 
Orissa and Andhra Pradesh, a new Gov- 
ernment-owned alumina-aluminum complex 
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was being considered for the Vishakapat- 
nam area. The U.S.S.R. was reported to 
have abandoned plans for a 550,000-ton- 
per-year export-oriented alumina plant 
based on bauxite from Madhya Pradesh 
and to be considering a plant on the 
east coast. Reportedly, Iran was also con- 
sidering an export-oriented plant on the 
east coast, as well as providing assistance 
for an alumina plant in Gujarat on the 
west coast. 

Indonesia.—Indonesia became the 11th 
member of the International Bauxite As- 
sociation in November 1975. 

Ireland.—The owners of Alcan Ireland 
Ltd. postponed construction of a proposed 
alumina plant to produce 880,000 short 
tons per year on Aughinish Island. Alcan 
Ireland Ltd. was composed of Alcan 
(70%), Ardal og Sunndal Verk (20%), 
and Granges Essem AB (10%). The part- 
ners planned to review the proposal again 
in 1977. 

Jamaica.—Bauxite and alumina was pro- 
duced by affiliates of six North American 
aluminum companies. In addition to the 
bauxite produced to supply the five alu- 
mina plants on the island, Jamaican baux- 
ite was exported, largely to plants in the 
United States, by Kaiser Bauxite Co., Rey- 
nolds Jamaica Mines Ltd., and Alcoa Min- 
erals of Jamaica, Inc. 

Decreased world demand forced the pro- 
ducers of bauxite and alumina to cut back 
production during 1975. Alumina Partners 
of Jamaica (Alpart) and Alcoa reduced 
the level of alumina production in Febru- 
ary and June, respectively. In August, Re- 
vere Jamaica Alumina, Ltd., announced 
the closing of its alumina plant at Mag- 
gotty because of reduced aluminum produc- 
tion. Revere also announced in September 
that a decision to expand the Maggotty 
plant along with its aluminum smelter at 
Scottsboro, Ala., had been postponed by 
Revere and its proposed Japanese partners. 

Operations were further curtailed by 
strikes and work slowdowns which af- 
fected all of the producers. Strikes at baux- 
ite mines, beginning in late September and 
ending in November, disrupted the opera- 
tions of Kaiser, Reynolds, and Alcan. Labor 
disputes at the Schwallenberg mines of Al- 
can resulted in the temporary closing of 
its alumina plant at Ewarton. 

The Government and Reynolds reached 
agreement in principle on the terms of a 
partnership, similar to one announced in 
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1974 between the Government and Kaiser. 
Under the arrangement, Reynolds would 
sell to the Government a 51% interest in 
its mining assets and all of Reynolds’ land 
holdings in Jamaica (approximately 66,000 
acres) at book value, to be paid over 9 
years. Reynolds would continue to manage 
the mining operations under a 7-year con- 
tract. Jamaica would lease bauxite land to 
the mining company sufficient to cover 
Reynolds exports over a 40-year period. 
The agreement also was reported to include 
reductions in the rate of Reynolds’ bauxite 
production levy provided Reynolds partici- 
pated in a proposed alumina project of the 
Governments of Jamaica and Mexico. 

Japan.—Nippon Light Metal Co. Ltd. 
announced plans to double its capacity for 
producing nonmetallurgical alumina at 
Shimizu to 220,000 tons per year. 

Pakistan.—Construction of an alumina 
plant based on bauxite from Pakistan was 
being considered as a source of alumina for 
the smelter at Arak, Iran, in which Pakis- 
tan holds a 5% interest. A 1-ton-per-day 
alumina pilot plant was under construc- 
tion at Khushab. 

Philippines.—West Pacific Alumina Corp., 
an international consortium of eight metal 
producers, delayed a decision on the con- 
struction of a 770,000-ton-per-year alu- 
mina refinery on Mindanao. Bauxite for 
the project would be supplied on a long- 
term basis by Comalco from its Weipa de- 
posits in Australia. 

Surinam.—Bauxite was mined by Suri- 
nam Aluminum Co. (Suralco), an Alcoa 
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subsidiary, and N.V. Billiton Maatschappij 
Suriname, Suralco also produced alumina 
and aluminum and converted bauxite to 
alumina for Billiton. Total exports of baux- 
ite, most of which was shipped to the 
United States, decreased 4196 to 2.29 mil- 
lion long tons in 1975. Exports of alumina 
increased 196 to 1.2 million short tons, of 
which 5896 was shipped to Europe and 
39% was shipped to the United States. 
Construction of a new bauxite calcining 
plant at Smalkalden by Billiton and Alcan 
was indefinitely postponed. 

Taiwan.—A doubling of the capacity of 
Taiwan Aluminium Corp's alumina plant 
at Kaohsiung was expected to be com- 
pleted by the end of 1976. 

Yugoslavia.—Energoinvest began  pro- 
duction in August at its new alumina plant 
at Bacevici near Mostar. Annual capacity of 
the plant was rated at 309,000 short tons. 
Another Energoinvest plant at Zvornik, 
also in Bosnia-Hercegovina, was due on- 
stream in 1977 with a capacity of 660,000 
tons per year. À third new alumina plant, 
with an annual capacity of 330,000 tons, 
was under construction for Jadral at Obro- 
vac, Dalmatia. This plant was expected to 
be completed in 1976 and will use bauxite 
from Jadral's Jesenica, Krusevo, and Drnis 
mines. 

The bauxite mines at Niksic, which sup- 
plied the Titograd alumina refinery, were 
under expansion to increase output from 
about 500,000 tons per year to 1 million 
tons by 1980 and to 1.5 million tons by 
1985. : 


TECHNOLOGY 


Increased costs of imported bauxite since 
1974 and uncertainty about future sup- 
plies of bauxite from foreign countries have 
stimulated research and development on 
processes to use nonbauxitic aluminum re- 
sources in countries with insufficient baux- 
ite resources. Pechiney and Alcan expected 
to complete construction of the pilot plant 
near Marseilles, France, in 1976. The plant 
wil test the H-Plus process,“ which uses 
both sulfuric acid and hydrochloric acid 
to recover high-purity alumina from shale, 


clay, and other low-grade aluminous mate- 


rials. The plant was designed to produce 
20 tons of alumina per day. 

Construction was reported to have begun 
on a commercial-size plant in the Province 
of Kielce, Poland, to produce alumina from 


low-grade aluminiferous materials using the 
Grzymek process The plant was expected 
to produce 110,000 tons of alumina per 
year and several times that quantity of 
cement byproduct. 

The joint venture of Earth Sciences, Inc., 
National Steel Corp., and Southwire Co. 
continued its research and planning for the 
production of alumina and fertilzer by- 
products using alunite deposits in south- 
western Utah. Under an agreement an- 


. * Cohen, k: and H. Mercier. Recovery of Alum- 

ina From Non-Bauxitic Aluminum Bearing Raw 
Materials. Light Metals, v. 2, 1976, pp. 3-18 

Mrorcedings of Sessions, 105th AIME Annual 
eeting). 

5 G ek, J. Prof. Grzymek's Self-Disintegration 
Method for che Complex Manufacture of Alumi- 
num Oxide and Portland Cement. Light Metals, 
v. 2, 1976. pp. 29-39, (Proceedings of Sessions, 
105th AIME Annual Meeting). 
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nounced in April, funding for the group's 
proposed $360 million production complex 
would be the responsibility of National 
Steel and Southwire, each of which holds 
a 40% interest in the venture. Earth Sci- 
ences holds a 20% interest in the complex 
on a carried interest basis and a 50% 
interest in alunite properties the group has 
acquired outside Utah. 

The Bureau of Mines continued its re- 
search on the recovery of alumina from 
domestic nonbauxitic aluminum resources." 
The most promising technologies for ex- 
tracting alumina from clay and other raw 
materials were being tested and developed 
in miniplants at the Bureau's Boulder City, 
Nev., laboratory. The miniplant program 
was initiated to evaluate the various proc- 
esses on a comparative basis and to obtain 
cost and engineering data for the design 


251 


and operation of large-scale demonstration 
plants. Ten companies were participating 
in the project with the Bureau on a co- 
operative, cost-sharing basis. 

During 1975, a miniplant to treat kao- 
linitic clay using a nitric acid process was 
operated, and alternative methods for de- 
composition of the aluminum nitrate mono- 
hydrate produced in the process were in- 
vestigated. A miniplant to process clay 
using a hydrochloric acid process was un- 
der construction, and test runs were made 
of the leaching and solvent extraction sec- 
tions. Research on methods of processing 
anorthosite was conducted to obtain data 
for the design of a third miniplant. 


9 Barclay, J. A., and F. A. Peters. New Sources 
of Alumina. Min. Cong. J., v. 62, No. 6, June 
1976, pp. 29-32. 
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Beryllium 


By Benjamin Petkof * 


Consumption of beryllium ore declined 
to almost half that of 1974. After five con- 
secutive years of decline, imports of ore 
increased. Exports of beryllium products 


declined sharply. Domestic production of 
bertrandite continued to provide a sub- 
stantial part of world beryllium minerals. 


Table 1.—Salient beryllium mineral statistics 


1971 1972 1973 1974 1975 
United States: 
Beryl, approximately 11% BeO: 
Shipped from mines short tons W W W - W 
Import Ee o nous 4,026 3,345 1,586 1,368 1,479 
Consumption! 2222222 o odi 10,878 7,781 8,695 9,279 4,850 
Price, approximate, per unit BeO, imported 
cobbed beryl at port of exportation ..... $33 $30 $30 $30 $30 
Bertrandite ore: Utah, low-grade, shipped from 
o A short tons W W W W 
World production of beryl l 0 sass 5,791 4,380 8,968 r 3,472 8,558 


r Revised. 


W Withheld to avoid disclosing individual company confidential data. 


1 Includes bertrandite ore which was calculated as equivalent to beryl containing 11% BeO. 


Legislation and Government Programs.— 
In January 1975 legislation was introduced 
in the Congress to authorize disposal of 
excess beryl from the strategic stockpile. 
However, the Congress took no action 
during the year. 

The Occupational Safety and Health 


Administration (OSHA) of the U.S. De- 
partment of Labor published a proposed 
occupational safety and health standard 
for beryllium in the Federal Register, 
October 17, 1975. The proposed standard 
stressed measures against the potential 
carcinogenic effects of beryllium. 


DOMESTIC PRODUCTION 


Bertrandite ore accounted for most of 
the domestic commercial beryllium mineral 
production during the year. Brush Wellman 
Inc. (Brush) produced the bertrandite at 
its Spor Mountain mine in Millard County, 
Utah. A small quantity of beryl production 
was reported at Keystone, S. Dak. 

Brush converted its ore to beryllium 
hydroxide at its facility at Delta, Utah, 
and then shipped the hydroxide to its 
Elmore, Ohio, facility for conversion to 
beryllium oxide, metal, and copper alloy. 

Kawecki-Berylco Industries, Inc. (KBI) 
produced beryllium materials, principally 


from imported beryl. The company proc- 
essed beryllium materials at its plants in 
Hazelton and Reading, Pa., into beryllium 
metal, copper alloy, aluminum alloy, and 
oxides. 

Production in nearly all phases of the 
beryllium industry was down in 1975, 
largely owing to the general phasing out 
of the Department of Defense beryllium- 
consuming missile programs such as the 
Poseidon and the Minuteman. 


UEM scientist, Division of Nonferrous Met- 
als. 
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CONSUMPTION AND USES 


The domestic berylium industry con- 
sumed beryllium ore equivalent to 4,850 
tons of beryl containing a nominal 11% 
Be0, a decline of almost 50% from that 
of 1974. 'This decline reflected the Nation's 
general economic condition during the 
year, as well as decreased military and 


civilian requirements for beryllium metal, . 


alloy, and oxide. 

Beryllium metal consumption continued 
where a high stiffness-to-weight ratio was 
required in applications such as optics, 
X-ray transmission windows, aircraft brakes 
and structures, missile parts, and nuclear 
installations. 

Products utilizing beryllium-copper al- 


loys accounted for the greatest quantity 
of beryllium consumption. These alloys 
were used by the business machine, appli- 


ance, transportation, and communications 


industries. Beryllium-copper alloys were 
also widely used in electrical and elec- 
tronic systems for connectors, sockets, 
switches, and temperature- and pressure- 
sensing devices to provide reliability and 
long service life. 

Beryllium oxide ceramics found use in 
devices such as lasers, microwave tubes, 
and semiconductors. Power amplifiers for 
microwave and radio communications, 
electronic ignition systems, and power reg- 
ulators were typical applications. 


STOCKS 


Consumer stocks of beryllium minerals 


totaled 3,546 tons at yearend 1975, a 20% 


decline from those of 1974. Dealers’ stocks 
of beryl were not reported. 


PRICES AND SPECIFICATIONS ` 


With only very limited production of 
domestic beryl during the year, there were 
no known price quotations for domestically 
produced beryl. The price of any available 
domestic beryl was negotiated between 
buyer and seller. Metals Week quoted the 
price of imported beryl at $30 per short 
ton unit of contained BeO throughout 
the year. 

At yearend the American Metal Market 
quoted the following prices for beryllium 


. materials: Vacuum-cast metal ingot, $75 


per pound; metal beads (97% purity), $61 
per pound; metal powder, $56 to $63 per 
pound; metal rod, $125.55 per pound; 
beryllium-copper master alloy, $59 per 
pound of contained beryllium; beryllium- 
copper casting alloy, $2.02 to $2.79 per 
pound; beryllium copper in strip, rod, bar, 
and wire, $3.96 per pound; beryllium- 
aluminum alloy ingot, $72 per pound; and 
beryllium oxide powder, $26 per pound. 


FOREIGN TRADE 


Exports of wrought and unwrought 
beryllium alloys and of waste and scrap 
declined 74% in quantity but increased 
4% in value over those of 1974. This was 
caused by high-value shipments during the 
year. The average value of exports in- 
creased almost fourfold, from $7.71 per 
pound in 1974 to $30.85 per pound in 
1975, indicating greater overseas demand 
for higher valued finished beryllium forms. 
In terms of quantity, 94% of the total 
material exported went to the United 
Kingdom (31%), Canada (26%), Japan 


(15%), France (12%), Mexico (7%), 
and Switzerland (3%). 

Beryl imports increased 8% in quantity 
and 13% in value over those of 1974. This 
was the first increase since 1969. The aver- 
age value of imported material was $316 
per ton, a 4% increase from that of 1974. 
Eighty percent of U.S. imports originated 
in Brazil (55%), the Republic of South 
Africa (17%), and Uganda (8%). In 
addition, 24,888 pounds of wrought, un- 
wrought, and waste and scrap beryllium 
metal valued at $179,087 were imported. 
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Table 2.—U.S. exports of beryllium alloys, wrought or unwrought, and waste and scrap ` 


1974 1975 

Country Quantity Value Quantity Value 
(pounds) (thou- (pounds)  (thou- 
sands) sands) 
Arentinss. RA _ == 180 $1 
Brazil 2,000 $8 —— 
Canada ————— 22. 41,008 69 9.787 75 
// ͤ ᷣ ͤ˖!uß;ö'f ͤ . AA 25 Tutu c m EE Es Se ës BH ss 

Finland AAA - AE Susu sess S we 414 
RA TEE 10,223 509 4,528 806 
Germany, West caracas 8 64,271 101 921 58 
Ghana: esos ß ß een DE 500 2 = Ga 
A A . NNE 10 2 16 1 
Israel: venia x AR 5 1 5 1 
ß aaa a Vaa NE 21 6 771 80 
e . ß E E A 17,466 215 5,529 208 
Korea, Republic of 29 3 £= as 
MEA ]⁰ð!2u.. o y dl o 3,896 7 2,500 2 
Netherlands `. eL c Lc eene eene en scc 1 6 2 9 
Netherlands Antilles meet EN >22». ENNEN o... VM e SEH T 
AAA 22 1 = Set 
Switzerland 1,531 26 1,073 28 
EC A EES SR xd 100 1 
United Kingdom 2,635 151 11,542 439 
q Üw¹³ͥ] ³¹¹¹] ¹ AN 143,628 1.107 37,386 1.152 


1 Consisting of beryllium lumps, single crystals, and powder; beryllium-base alloy powder; and 
beryllium rods, sheets, and wire. 


Table 3.—U.S. imports for consumption of beryl, by customs district and country 


1974 1975 

Customs district and country Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 

Philadelphia district: 
Air A PH 83 $22 110 $31 
Australa Disc a 66 21 ES Ger 
e AN WEE 607 216 779 276 
Mozambique 22222 27 7 ER Se 
Po AA A IN E CREE, 88 13 98 82 
Rhodesia, Southern ` 22 MA m 42 16 
RWA ³ðüĩ„ 44 12 22 3 
South Africa, Republic Of ff 280 87 207 50 
Uganda `a 136 30 78 14 
United Kingdom ~~... 19 4 E = 
J%,rC x d aa 1,850 411 1,881 421 
Baltimore district: m CC C CC 
Brasil EE -- T 83 12 
Mozambique ........ om emen WS Ss 89 11 
A AAA Ee D ve 38 12 
IIS ASA as Rom 110 85 
New Orleans district: South Africa, Republic of EES 2 138 112 
New York City district: Rwanda `. ... ~~. _- 18 3 uE Sw 
Grand. e is 1,368 414 11,479 1468 


1 Adjusted by Bureau of Mines. 


WORLD REVIEW 


Total world production of beryllium 
minerals increased slightly during 1975. 
The bertrandite mining operation in the 
United States was believed to be the only 
mine operated solely for beryllium minerals. 
All other beryllium mineral production 
was in conjunction with production of 


other pegmatite minerals. 

In the future, world production of hand- 
sorted beryl is likely to decline because of 
increasing labor costs and may be replaced 
by other beryllium minerals that can be 
mined and produced by continuous mining 
and processing methods. 
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Table 4.—Beryl: World production, by country 


(Short tons) 

Country 1 1973 1974 1975 p 
¡ANTROS a a 127 re100 e 85 
Arend S 204 125 e175 
Australia canica 179 87 e 100 
razil Ee di 1,334 r € 1,000 e 1,000 
Malagasy Nepuhbllee 3 1 17 
Mozambique: "223200646 2 . ß ß 1 9 e 10 
Fortüusal ni cl ee es dd 25l a 8 17 28 
Rhodesia, Southern è __.. . 222222. 65 70 70 
Rwanda +0252 EE 8 105 68 e 40 
South Africa, Republic of 57 2 8 
(BER TEEN 65 60 60 
JJC AA AE AAA 1,600 r 1,700 1,800 

United States. W 
ß ß ß . as 220 220 220 
17CöõÄ’5ẽ%. a ꝛ⅛—ĩÖlͤ§. a ð d y aZ 2 S 8,963 3,472 3,558 
e Estimate. p Preliminary. r Revised. W Withheld to avoid disclosing individual com- 


pany confidential data. 


1In addition to the countries listed, the Territory of South West Africa may also have produced 
beryl, but available information is inadequate to formulate reliable estimates of output levels. 


TECHNOLOGY 


A bibliography describing research con- 
ducted during the period 1964-75 on 
pollution of air and water by beryllium 
was published.’ The report included infor- 
mation on sources, control, detection and 
analysis, and toxic effects on plants, ani- 
mals, and humans. 

An alloy containing 6296 beryllium and 
38% aluminum by weight was used for 
a primary structure in a high-speed air- 
craft. The alloy has the required stiffness 
at room temperature and at 600? F. Its 
use greatly increased the torsional and 


chordwise stiffness of the aircraft. As a 
result, this alloy is under consideration for 
structural and thermal protection appli- 
cations in hypersonic research aircraft cur- 
rently under development by the National 
Aeronautics and Space Administration and 
the U.S. Air Force.“ 


3 Werner, K. G., and R. J. Brown. Beryllium 
Pollution. U.S. Dept. of Commerce (Sp-ingfield, 
Va.) NTIS/PS/-75/772 1975, 80 pp. 

3 Fullerton-Batten, R. C. Flight ot YF-12 Marks 
Large Use of lloy in Primary Structure. Am. 
Metal Market, v. 83, No. 46, Mar. 8, 1976, p. 26. 


Bismuth 


By John A. Rathjen * 


United States bismuth consumption, pro- 
duction, and imports recorded significant 
declines in 1975, continuing trends which 
began in mid-1973. Consumption of re- 
fined bismuth dropped 878,000 pounds to 
1.4 million pounds, the lowest annual us- 
age since 1958. All of the major use cate- 
gories decreased and cumulatively were 
about 38% less than in 1974. Exports of 
bismuth during 1975 were also reduced 
by approximately 61%, reflecting a lack 


of demand in world markets. Despite the 
general downtrend, the domestic producer 
price remained firm throughout the year 
averaging $7.72 per pound. World bismuth 
mine production declined 26%. The larg- 
est cutbacks, other than in the United 
States, were in Australia, Mexico, Japan, 
Canada and Yugoslavia which together 
produced 2.9 million pounds less than that 
in 1974. 


Table 1.—Salient bismuth statistics 


(Pounds) 
1971 1972 1973 1974 1975 
United States: 
Consumption 2222222222 1,648,718 2,315,534 2,906,219 2,283,978 1,406,021 
Exports! 22222 ,187 264,276 151,058 329,926 128,893 
Imports, general 848,708 1,562,934 2,688,671 1,898,744 1,881,178 
Price: New York, average 
ton . $5.26 $3.63 $4.92 $8,41 $7.72 
Stocks Dec. 81: 
Consumer 1,107,216 717,466 540,756 596,757 451,250 
World: Production??? 8,330,000 8,808,000 78,205,000 * 10,639,000 7,888,000 
r Revised. 


1 Includes bismuth, bismuth alloys, and waste and scrap. 


2 Excludes the United States. 


Legislation and Government Programs.— 
Government stocks of bismuth remained at 
2,100,004 pounds. Broken down, the total 
represents 585,892 pounds in the national 
stockpile, and 1,514,112 pounds in the sup- 
plemental stockpile. The stockpile objective 
is 95,900 pounds, indicating a surplus of 
2,004,104 pounds which requires Congres- 
sional action for public disposal. 

Bismuth remained on the list of com- 
modities eligible for exploration assistance 
under the program administered by the 


Office of Minerals Exploration. Govern- 
ment participation remained at 75% of 
the exploration costs, but no contracts were 
in force during the year. 

Federal income tax laws under the Tax 
Reform Act of 1969 provided a percentage 
depletion allowance of 22% for domestic 
production and 14% for U.S. companies 
producing from foreign sources. 


1 Mineral specialist, Division of Nonferrous Met- 
als. 
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DOMESTIC PRODUCTION 


Bismuth is produced essentially as a by- 
product in the treatment of lead ores and 
bullion from foreign and domestic sources. 

ASARCO Inc. continued as the only do- 
mestic producer of primary bismuth at its 
Omaha, Nebr. plant. Production in 1975 
was reduced from the level of 1974 owing 
to depressed market conditions. A small 
quantity of bismuth was recovered from 
recycling of secondary material by the 
United Refining and Smelting Co. at 
Franklin Park, Ill Refinery production 


statistics in the United States are withheld 
to avoid disclosing company confidential 
data. 

An anticipated increase in domestic pro- 
duction from The Anaconda Company's 
Victoria mine in Elko County, Nev., did 
not materialize owing to a temporary shut- 
down of the Arbiter plant at Anaconda, 
Mont. Production is expected to resume in 
July 1976 with bismuth as a byproduct in 
the hydrometallurgical refining of complex 
copper ores. 


CONSUMPTION AND USES 


Consumption of bismuth in the United 
States during 1975 was 1.4 million pounds, 
a sharp drop from the 2.3 million pounds 
used in 1974. All major categories of use 
were affected, with the largest decrease 
occurring in fusible alloys which declined 
by 4696 from that of 1974. Consumption 
as a metallurgical additive was also cur- 
talled to about 6296 of the 1974 level. 
Reductions in both these categories reflect 
a general sluggishness in the domestic 
economy which prevailed through 1975. 
Bismuth used in fusible alloys for the man- 
ufacture of fire control devices, forming 
dies, and holding fixtures, paralleled a 
decline in the construction and machine 


tool industries. Bismuth consumed as a 
metallurgical additive in the manufacture 
of certain cast iron, steel, and aluminum 
specialty metals also declined when foun- 
dries and mills reduced production sched- 
ules to meet lesser demand. 

Bismuth used in pharmaceuticals, which 
include therapeutic, cosmetic, and indus- 
trial applications, also dropped sharply to 
553,000 pounds, approximately 66% of the 
1974 figure. The loss was primarily in in- 
dustrial chemicals where bismuth is used 
as a catalyst in the manufacture of acry- 
lonitrile. Use in cosmetics is also beginning 
to decrease as the pearlescent look" gives 
way to changing fashion. 


Table 2.—Bismuth metal consumed in the United States, by use 


(Pounds) 
Use 1974 1975 
Finde ora uM m ccs Mus aii CUm ee 748,604 401.932 
Metallurgical additives 2222222222222 668,932 416,200 
er,, ß ß ß , E. eia 21,417 26.007 
Pharmaceuticals ll 222222295 838,134 558,313 
Experimental uses -.. . I... o 805 719 
Other ¿USOS ee 6,586 7,856 
dk, (d gn E "————Á——— A 2,288,978 1,406,021 


1 Includes industrial and laboratory chemicals and cosmetics. 


STOCKS 


Consumer stocks declined about 24% in 
the course of the year, ending at 451,000 
pounds. Data on producer and dealer 
stocks are not available, however, it is 


generally believed that adequate supplies 
were being held pending an upward turn 
in demand. 


PRICES 


The domestic producer price for refined 
bismuth was lowered from $9 to $7.50 
per pound during the first quarter of 1975, 
where it remained for the balance of the 
year. Dealer prices were quoted from $6.20 
to $6.60 per pound early in the year, drop- 


ping to $5.55 to $5.60 at yearend. Reports 
that metal was available at a discount 
during November and December were at- 
tributed to cash liquidation of dealer 
stocks. 
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FOREIGN TRADE 


Exports of bismuth in all forms dropped 


sharply in 1975 to a level of 129,000 pounds 


compared with 330,000 pounds during 
1974. During 1975, bismuth was exported to 
15 countries of which 6 accounted for 94% 
of total shipments. The principal countries 
receiving U.S. exports in order of declin- 
ing volume were: Canada, 48,000 pounds, 
37% ; Belgium-Luxembourg, 38,000 pounds, 
30%; the Netherlands, 13,000 pounds, 


during 1975. The United Kingdom was 
the largest shipper with 434,000 pounds, 
33% ; followed by Japan, 191,000 pounds, 
14%; Mexico, 162,000 pounds, 12%; 
Peru, 141,000 pounds, 11%; the Republic 
of Korea, 126,000 pounds, 9%; and West 
Germany, 102,000 pounds, 8%. 


Table 3.—U.S. exports of bismuth * 


10% ; West Germany, 10,000 pounds 8%; Gross 
the United Kingdom, 7,000 pounds, 6%; SE Ee =m 
and Spain, 4,000 pounds, 3%. 

General imports of metallic bismuth dur- 1972. ------------------ 264,216 = $492,585 
1973 L 151,058 446,284 
ing 1975 declined by 563,000 pounds to 1974 -_` . . 829,926 1.520.105 
1.3 million pounds. This reduction was 1975? ----------------- 128,898 184,517 
attributed primarily to reduced demand Qno bismuth, bismuth alloys, and waste 
in the domestic market. Six countries sup- and scrap. T 

: : Data shown subject to change, pending 
plied about 87% of the U.S. import total clarification by Bureau of the FUA. 

Table 4.—U.S. general imports of metallic bismuth, by country 
1974 1915 
Country Quantity Value Quantity Value 

(pounds) (thousands) (pounds) (thousands) 
Australlü- L. u. U Uu. ꝛ 1,873 $13 A 
Belgium- Luxembourg 222222 43,270 307 84,944 $596 
BOUVIO. .—nccodcueeasecene caue ENSE EE 90,501 727 Se E? 
ann ð - 2s 89,892 947 51,143 409 
77 A = sa 2 (2) 
Germany, West 2222222222222 222,043 1,799 102,290 802 
A A AA 337,115 3,005 190,962 1,256 
Korea, Republic f . -=2- 22... 74,143 672 125,951 668 
eee, ß EEN 292,544 1.971 161,834 955 
Netherlands cansa surcar opacas 22,114 4,349 23 

D A EEN 459,204 3,757 140,630 1,177 
United Kingdom =... . =.. 258,942 2,183 434,060 8,848 
Yugoslavia AA J J JU J J. ed 2,103 .18 84,988 218 

/r aei 1,898,744 15,606 1,831,178 9,442 

1 Less than % unit. 

WORLD REVIEW 


The worldwide tone of the bismuth in- 
dustry in 1975 was generally depressed 
with levels of production, consumption, 
and international commerce lower than 
those in 1974. World production was cur- 
tailed as a result of depressed market con- 


ditions for bismuth as well as its primary 
host metals, copper and lead. Industry 
stock figures are not available on a global 
basis, however, it was felt in the trade that 
yearend inventories were larger than 
needed for normal working conditions. 
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Table 5.—Bismuth: World mine production, by country 
(Thousand pounds) 


Country 1 1973 1974 1975 P 
Australia (in concentrates) ` — 2222222222222 1,001 2,078 e 980 
Bl ³⁰· MMA dd 8 r 1,297 1,868 1,491 
Canada. f,; ³ĩ³- ͤ = ⁰ CM dieses Ere E 71 245 81 
China, People’s Republic of (in ore) 550 550 550 
France (wee! ee l... J... ..... . e cries Es 126 126 e 130 
Germany, West (in ore) è 222 25 22 22 
Japan (metal). vos iii ͤ A A r 1,900 1,837 1,480 
Korea, Republic of (metal) EEN E r 218 289 249 
MEA a a do 1,290 1,583 981 
Lu KEE 1,262 1,469 e 1,500 
Romania (noreste 180 180 180 
Spain: (metal). y d ß 2 (4) —— 
Sweden (in ore) è __._.. . ue BEE 33 33 83 
Uganda. (in orë) . ß 9 9 
U.S.S.R. (metal) ³ꝛ¹ Add 120 EI 180 
United tte W W W 
h ⁰ ˙ͥddt 8 121 220 | 122 
17 —W—W—WTWAWGGGPã AAA ³¹¹m A aaa r 8, 205 10,639 7,888 
e Estimate. p Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. 


1In addition to the countries listed Brazil, Bulgaria, East Germany and the Territory of South- 
West Africa are believed to produce bismuth, but available information is inadequate for formula- 


tion of reliable estimates of output levels. 


2 Production by COMIBOL, plus exports and local sales by medium and small mines. 
3 Bismuth content of refined metal, bullion and alloys produced indigenously, plus recoverable 
content of ores and concentrates exported for processing. 


t Revised to zero. 


Australia.—Bismuth mine production in 
Australia dropped sharply to 930,000 
pounds of bismuth in 1975 from a record 
high in 1974 of 2.6 million pounds. The 
severe decline was attributed almost en- 
tirely to cessation of copper mining by 
Peko-Wallsend Ltd. at Tennant Creek, in 
the Northern Territory. Bismuth-bearing 
copper concentrate from this property was 
the prime source of Australian bismuth 
and output is not scheduled to be resumed 
until there is a substantial increase in the 
world price for copper. Peko-Wallsend Ltd. 
also produces a gold-bismuth bullion in the 
Northern Territory which is shipped via 
a circuitous route for gold recovery, and 
ultimate refining of bismuth in the United 
Kingdom. A lesser quantity of bismuth is 
also recovered from lead concentrates, pro- 
duced in Australia, and shipped to other 
countries for smelting and refining. 

Bolivia.—Bolivian production of bismuth 
in 1975 was 1.5 million pounds, virtually 
the same as output in 1974. Most of the 
bismuth was either mined directly from 
high-grade deposits or produced from com- 
plex ore bodies containing copper and tin 
values. Ore is treated at the Telamayu 
smelter of Corporación Minera de Bolivia, 
and a high-grade bullion is shipped abroad 
for refining. Feasibility studies are being 
conducted with regard to construction of 
a Bolivian refinery which would upgrade 


the entire bismuth production to market- 
able specification metal. 

Canada.—Bismuth is obtained from proc- 
essing ores containing lead, zinc, copper, 
molybdenum, or some combination thereof. 
During 1975, most of the Canadian metal 
production came from the lead smelter of 
Cominco Ltd. at Trail, British Columbia, 
where 81,000 pounds of bismuth was re- 
fined. A small quantity was also recovered 
by Brunswick Mining and Smelting Ltd. 
Corp., at Belledune, New Brunswick, and 
Gaspé Copper Mines Ltd. NPL in Quebec. 

Japan.—Production of bismuth in Japan 
continued to drop, from almost 2 million 
pounds in 1972 to 1.5 million pounds in 
1975. The largest part of this downturn 
was due to a loss of bismuth which tradi- 
tionally came from Australia, although 
part of the drop can be attributed to a 
lower rate of lead smelting and refining 
during 1975. 

Mexico.—Two companies accounted for 
the entire production of bismuth in Mexico 
during 1975. A combined total of 981 
thousand pounds was produced by Indus- 
trial Minera Mexico, S.A., at its Chihua- 
hua, Chihuahua plant, and Industrias 
Penoles, S.A., at its Monterrey refinery in 
Nuevo Léon. Most of the bismuth was re- 
fined in Mexico and exported as a finished 
product, however, some of the metal was 
shipped in the form of bullion for refining 
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in the United States and the United King- 
dom. 

Peru.—Production of bismuth during 
1975 increased nominaly to 1.5 million 
pounds. Treatment of copper-lead ores at 
the Oroya works of Minera-Peru continued 


as the sole source of bismuth in this coun- 
try. Problems of reorganization under new 
ownership and curtailment of raw material 
from Bolivia were believed to be the cause 
of the drop in 1975 production. 


Digitized by Google 


Boron 


By J. W. Pressler * 


In a year of recession and with pro- 
duction cutbacks and inventory adjust- 
ments, U.S. production and consumption 
of boron minerals in 1975 declined slightly 
compared with that of 1974. However, 
the total value of sales and captive usage 
increased to almost $159 million, the 
largest amount in history. For shipments, 
1t was the first back-to-back yearly decrease 
since 1961. Exports increased in 1975, 
inching up over that of 1974. With pro- 
duction being maintained at near peak 
levels, 25% to 30% capacity increases by 
major producers were being implemented 
and scheduled for operation by 1977. An 


increasing demand for insulation and tex- 
tile fiberglass, coupled with a 20-year 
historical trend consumption growth rate 
of 2.3% in the U.S. borate industry, re- 
inforced the decision of major producers 
to increase productive capacity commen- 
surately. 

The State of California continued to 
provide the entire U.S. output of boron 
minerals, mostly as sodium borates and 
boric acid but more recently some calcium 
borates. Imports of calcium borate (cole- 
manite) from Turkey in 1975 increased 
appreciably over that of 1974. 


Table 1.—Salient boron minerals and compounds statistics in the United States 
(Thousand short tons and thousand dollars) 


1971 1972 1978 1974 1975 
Sold or used by producers: 
Quantity: 
Gross weight 2222 1,047 1,121 1,225 1,185 1,172 
Boron oxide 568 607 664 619 603 
Value unc y d aduer E E $89,856 $95,882 $113,648 $128,806 $168,772 
Imports for consumption: 1 
Quantity MA 7 20 18 21 28 
! c 0d es andas a $233 $626 $568 $852 $1,560 


1 Colemanite only. 


DOMESTIC PRODUCTION 


Domestic production and sales of boron 
minerals decreased very little in 1975 
compared with those of 1974. Most of 
the output continued to come from Kern 
County, Calif., and to a smaller extent 
from San Bernardino and Inyo Counties, 
Calif. | 

At Boron in Kern County, the large 
open pit mine and refining plant belonging 
to U.S. Borax and Chemical Corp. a 
member of the RTZ Group of London, 
England, continued to be the world's chief 
source of boron, although Turkish tincal, 
colemanite, and refined products are 


rapidly becoming of great importance in 
world trade. U.S. Borax now processes 
over 10,000 tons of ore per day, producing 
principally crude sodium borate, refined 
scdium borate and boric acid, and their 
anhydrous varieties, at the mine site. Crude 
commercial-grade sodium borates, known 
as Rasorite 46 (pentahydrate borax) and 
Rasonte 65, the anhydrous equivalent, 
represent almost one-half of U.S. Borax's 
output in tonnage but only about one- 
third of the value. 


1 Physical scientist, Division of Nonmetallic Min- 
erals. 
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During the year, the $54 million expan- 
sion project at Boron continued on sched- 
ule with a major portion of the new 
capacity to be onstream by 1977. This 
project will provide a 25% to 30% in- 
crease in the output of U.S. Borax's 
primary products, pentahydrate and deca- 
hydrate borax. The company's chemical 
plant at Wilmington, Calif., produced a 
variety of high-quality specialty borate 
products with a secondary function of 
serving as an overseas shipping point for 
bulk shipments. It was also planned that 
this chemical facility will be expanded 
by 2596 to meet the increased demand 
for boric acid, in view of the strong growth 
projected for a large variety of end uses, 
including textile fiberglass, heat-resistant 
glass, cellulose insulation, and fire-resistant 
cotton batting. At Burlington, Iowa, U.S. 
Borax has a plant and warehousing facility 
for compounding, packaging, and distribut- 
ing household soaps and other consumer 
products to the East and Midwest United 
States. These combined operations of U.S. 
Borax in the United States had an annual 
capacity of more than 600,000 tons of 
boric oxide (B- Os) equivalent (or about 
190,000 tons of contained boron) in 1975, 
and when planned expansions are com- 
pleted in 1977, the capacity will be 2596 
to 3096 greater. 

The company's production declined 
slightly during 1975, but with the midyear 
demand falloff, the company was able to 
replenish its stocks and concentrate on a 
substantial maintenance program at Boron, 
Calif., to restore and improve the pro- 
duction capability of the plants following 
the difficult period of the long strike in 
1974. At the same time, engineering work 
was undertaken in preparation for a 
planned increase in production capacity 
to meet future demands. 

U.S. Borax also maintains a warehouse 
and distribution facility at Botlek, Nether- 
lands, from which borax and boron chem- 
icals are shipped to other parts of Europe. 
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At Searles Lake, Kerr-McGee Corp. 
operated the Trona and Westend plants, 
with combined capacities of approximately 
130,000 tons of BeOs equivalent per year. 
Borates were produced along with potash, 
soda ash, lithium salts, and sodium sulfate 
from the mineral-rich brines. The Westend 
plant has a capacity of 30,000 tons per 
year of B203 equivalent as decahydrates. 
The flowsheet is based upon the carbona- 
tion process. At the nearby Trona plant, 
Kerr-McGee utilizes a differential evapo- 
rative process with a productive capacity 
of 100,000 equivalent tons of B;Os per 
year, including 150 tons per day of an- 
hydrous borax and 80 tons per day of 
boric acid. À major new soda ash plant 
is being constructed adjacent to these ex- 
isting facilities, but a borate cycle appar- 
ently is being deferred until the recovery 
economics are feasible. | 

In 1975, Tenneco, Inc., increased pro- 
duction of colemanite and ulexite from its 
Ryan mine near Death Valley, Inyo Coun- 
ty, Calif. The colemanite (calcium borate) 
is processed at a plant at Lathrop Wells, 
Nev., utilizing calcination and screening 
for the principally fiberglass market. The 
ulexite is trucked to a plant at Dunn, 
Calif., where it is prepared for the market 
by grinding to minus 200 mesh. Its prin- 
cipal use is in the manufacture of glass 
wool insulation and fire-retardant chem- 
icals. At yearend, Tenneco had increased 
its reserves as a result of exploration and 
development and had approved a plan to 
double its production with a capital invest- 
ment of $20 million within 3 years. How- 
ever, the environmental impact of increased 
mining activities in the Death Valley 
National Monument has resulted in con- 
siderable public opposition to any com- 
mercial mining, and a bill was introduced 
in Congress to prohibit any further 
mineral exploration and mining in the 
monument. This, of course, has deferred 
any of Tenneco's plans for future develop- 
ment until it can be resolved. 


CONSUMPTION AND USES 


Measured in terms of boron content, 
U.S. consumption was probably about 
98,000 tons in 1975, compared with pos- 
sibly 110,000 tons in 1974 and 114,000 
tons in 1973. Beginning with 1975, U.S. 
consumption of boron materials will be 
more accurately estimated than in the past. 


While official U.S. trade statistics will 
continue to report only exports of refined 
boron products, with the cooperation of 
the U.S. producers, crude borate export 
data will also be made available. These 
crude product exports have never been 
reported by the Bureau of the Census. 
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With these figures, a reasonably accurate 
consumption figure will be available each 
year. Only U.S. Borax exported any 
borates in 1975. Almost 50% of the U.S. 
output of boron minerals and compounds 
was exported, while the balance was 
consumed domestically. 

The average annual U.S. consumption 
of boron compounds during the last 5 
years has been roughly 100,000 tons of 
boron content. About one-half, or 50,000 
tons, goes into the manufacture of all 
kinds of glasses and ceramic uses. Boron 
materials are used up to 10 weight-percent 
in most specialty glasses and with an in- 
trinsic value of up to 75% of the total 
composition. Almost 20,000 tons per year 
goes into insulating glass wool, which has 
been gaining sharply as a result of increas- 
ing energy costs. High quality and specialty 
glasses consumed almost 12,000 tons per 
year, and textile fiberglass consumed over 
10,000 tons per year. Enamels, frits, and 
glazes consumed about 8,000 tons per 
year for protective and decorative coating 
on sinks, stoves, refrigerators, and other 
household and industrial appliances. 

The average annual U.S. consumption 
of boron compounds in soaps and cleaners 
has been over 12,000 tons of boron content, 
including about 7,000 tons in sodium 
perborate detergents used in higher tem- 
perature washing. In addition, the chem- 
ical derivatives require at least another 
10,000 tons per year of boron content. 
Perborates are used as a bleaching agent 
or as a source of active oxygen in laundry 
products. Borohydrides have a growing use 
as chemical reductants in such important 
industrial processes as regeneration of 
sodium hydrosulfite in reductive pulp 
bleaching. Borax and boric acid uses in 
the cleansing field include toothpaste, 
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mouthwash, eyewash, etc. Approximately 
8,500 tons of boron yearly is used in the 
manufacture of biological and growth- 
control chemicals for use in algicides and 
water treatment, fertilizers, herbicides, and 
insecticides. 

Two minor but important uses—cor- 
rosion inhibitors in antifreeze and as fire- 
retardants—together consume as much as 
9,000 tons of boron content per year. 
Fire-retardant chemicals such as zinc borate 
are enjoying a very rapid growth in this 
market. 

The list of miscellaneous uses is very 
diverse: Borates as fluxing material and 
as shielding slag in the nonferrous metal- 
lurgical industry; borate compounds as 
components in plating baths in the electro- 
plating industry; ferroboron in small 
amounts in specialty steels; boron in non- 
ferrous alloys such as surfacing metal that 
is subject to heavy wear; boron nitride 
compounds as abrasives; boric acid as a 
catalyst in the air oxidation of hydro- 
carbons to key nylon intermediates, in the 
oxidation of paraffins to higher alcohols, as 
intermediates for surfactants, and as a 
conditioning agent in the manufacture of 
ammonium nitrate; various boron products 
used in pharmaceuticals, paper, textile, 
leather, nuclear shielding, photography, 
paints and varnishes, adhesives, and pyro- 
technics; and in a few commercial auto- 
motive fuels as boron esters to inhibit sur- 
face ignition and spark plug fouling. 

U.S. demand for boron minerals and 
compounds is expected to increase sub- 
stantially in view of the strong growth 
projected for a large variety of end uses, 
including textile fiberglass, heat-resistant 
glass, cellulose insulation, and fire-resistant 
cotton batting. 


PRICES * 


No U.S. price increases for boron 
minerals occurred in 1975. In 1974, a 
series of four increases resulted in raises 
of from 23% to over 80% during the 
year, depending on the product. The aver- 
age value of 1975 borate shipments was 
$263 per ton of B:Os compared with $207 
in 1974. Costs of producing anhydrous 
products were particularly hard hit by 
increases in fuel oil and natural gas prices. 
Although 1975 borate prices remained 


unchanged, U.S. producers near the end 
of the year announced price increases of 
at least 12% to take effect at the begin- 
ning of 1976. The sharply rising cost of 
natural gas for industrial purposes in Cali- 
fornia was a major factor in the an- 
nounced price increases. Quoted rounded 
dollar prices for various borate products 
are shown in table 2. 


2 Watt, G. R. Boron. Min. Eng.. v. 28, No. 3, 
March 1976, p. 31-32. 
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Table 2.—Borate prices per short ton, 1975? 
| Product December 81, 1975 

Borax, technical, anhydrous, 99%, bulk, works 22 $188-$203 
Borax, technical, pentahydrate, 9914596, bulk, works 98— 105 
Borax, technical, decahydrate, 991595, bulk, works 22 81- 82 
Boric acid, technical, 99.9%, bulk, works . EE EEN m0. 199- 202 
Colemanite, Tenneco, calcined and screened, minus 70 mesh, 47% BsOs, 

f. o. b., railcars, Dunn, Calif. eee nee n.. 2145- 160 
Colemanite, Turkish, 42% BsOs, crude, lump, f.o.b. railcars, U.S. east coast port 3100- 110 


1 Chemical Marketing Reporter, Dec. 29, 1975. Other conditions of final preparation, transpor- 
tation, quantities, and qualities are subject to negotiation and somewhat different price quotations. 


Tenneco, private communication. 
8 Phillips Bros., private communication. 


FOREIGN TRADE 


U.S. exports of boric acid were 33,697 
tons valued at $11.5 million in 1975, com- 
pared with 35,740 tons in 1974. Exports 
of refined sodium borate also showed a 
small decrease—to 212,300 tons valued 
at $42.5 million in 1975, from 218,107 
(revised) tons in 1974. In addition, a large 
amount of crude sodium borate was ex- 
ported which was not reported in U.S. 
trade statistics. Exports of crude sodium 
borate also suffered from a slackening 
demand as the result of the recent reces- 
sion and dropped off about 10% in 1975. 

A detailed breakdown of reported ex- 
ports in 1975 is shown in table 3. Within 


this table, data for all countries outside 
Western Europe are fairly accurate. For 
Western Europe, the Netherlands is a 
major transshipment point rather than the 
final destination. A more meaningful 
tabulation of recipient nations, including 
an estimate for crude borates, would show 
that West Germany, France, the United 
Kingdom, Belgium, and Spain were ahead 
of the Netherlands, in that order. 

In 1975, the United States imported 
27,641 tons of commercial-grade coleman- 
ite (calcium borate) valued at $1,560,000, 
all from Turkey. This compared with 
21,214 tons, valued at $852,000, in 1974. 


Table 3.—U.S. exports of boric acid and sodium borates, in 1975 


Boric acid Sodium borates 

(HBOs content) (refined) 
Destination Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
AUSTERO. meer rege 2,707 $911 6,621 $1,160 
a A A 8 2 119 184 61 
Belgium- Luxembourg 38 24 130 45 
ß . . usss su 2,552 1,067 7,107 1,470 
Cañada. iuris ca a 2,467 673 32,576 4,648 
Colombift oasis 571 214 1,089 198 
Costa Rieger eer Gees S 17 7 192 87 
Dominican Republic .......-.-...---------------- 32 17 80 18 
IS ⁰·Ü—Üw¹ A Su Sie 334 188 
Kinlanü eegene 23 9 426 79 

CC RO A mm ae "- 19 

Germany, West 2 1.651 668 340 82 
J ³¹WoũBꝛ²³ꝛ¹01 ² AA A a ⁊ĩ eed 64 20 187 16 
Guatemala -..-....... corras 9 4 37 12 
Hong dd ] ] T .. O... cdi 196 68 4,740 1,015 
Indonesia A asm iere aie 112 49 1,774 253 
PH DEE x N E E 18 6 656 147 
Isrüel eer 280 89 599 92 
/ ais 79 18 180 22 
JJ ⁰˙ꝗA -= J 9,946 8,144 82,935 ` 6,720 
Korea, Republic ff 942 311 5,765 697 
Lebanon: . . . A 45 18 281 55 
J AAA as 84 30 285 3 
Mexico A NA ANA NN A 2,466 636 19,012 3,060 
N Eed 146 34 98 1 
Netherlands LL. o m 8,979 1,555 58,091 14,323 


See footnotes at end of table. 
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Table 3.—U.S. exports of boric acid and sodium borates, in 1975— Continued 


Destination 


Pakistan 


Surinam 


w 
Sw 


Vietnam, South ......... >en. T 


S6?!9!‚,‚,‚,, Á — 


Singapore 
South Africa, Republic of E En 
Sweden 7 
f A ͤ v ee ee 


land 
United Kingdom -............... ANEN AER E EEN mem o. 
UM UA EE 


Boric acid Sodium borates 
(HsBOs content) (refined) 
Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
104 $44 122 $31 
469 159 3,228 1,011 
TUR " 57 22 
129 59 269 44 
262 86 607 122 
241 115 338 125 
424 118 478 70 
1,072 378 3,548 877 
15 5 100 2b 
138 51 146 17 
16 78 
792 264 4,817 648 
213 81 947 176 
195 39 21,980 4,462 
89 2 89 10 
532 223 1,437 328 
EN = 84 16 
93 57 "m a 
268 135 868 108 
33,697 11,632 212,266 42,486 


WORLD REVIEW 


Argentina.—Although borate deposits are 
known in Bolivia, Chile, and Peru, Argen- 
tina remained the only known producer 
during 1974 and 1975, with borate mineral 
output each year of 86,000 short tons. 
Boroquimica, a RTZ Borax Ltd. subsidiary, 
produced the major portion of the output 
from its Tincalayu mine in the Salar del 
Hombre Muerto basin in the Salta region 
of northwest Argentina. À small production 
also came from the Compañía Productora 
de Boratos. Most of the output was con- 
sumed domestically, with some exports to 
other countries in the Latin America Free 
Trade Area, mainly Brazil. 

China, People's Republic of.—The Peo- 
ples Republic of China produces a suf- 
ficient but relatively unknown amount of 
borate minerals, and little is known about 
the industry. China is understood to have 
recently built a number of fiberglass 
plants, which will undoubtedly consume 
borates in the manufacturing process. This 
development is in addition to the previously 
reported construction of a large borax 
plant at Iksaydam, adjacent to the best 
known borate occurrence. A moderate 
output of borate minerals also comes from 
the playa lake deposits in Sinkiang Prov- 
ince and Tibet, the original source of the 
first commercial trading of borax minerals 
with Europe in the 13th century. Small 
shipments totaling approximately 600 tons 


of borate minerals were exported to Japan 
in 1975, while 115 tons of refined products, 
mostly borates and perborates, were im- 
ported from Japan. 

Turkey.—Production of borate minerals 
in Turkey in 1975 was 1,070,000 tons of 
27% to 46% BsOs content, the equivalent 
of 391,000 tons of contained BOs, as 
provisionally reported by the Turkish Sta- 
tistical Institute and by the Turkish Min- 
eral Research and Exploration Institute 
(MTA). 

Although 10% less than the record 
high level of 1974, this plateau represents 
a doubling of production from the 1973 
level of 211,000 tons of contained BsQOs. 
Considering ore reserves, present and 
planned capability, government policy, and 
the world market for Turkish borates, 
another major increase in production will 
take place in the near future. 

Turkey now rivals and is a strong 
competitor of the United States in the 
production of boron minerals for the world 
market, and has some transportation cost 
advantages over the United States in the 
European market. Refined borax and boric 
acid are manufactured in the Bandirma 
and Edincik processing plants of Etibank 
and exported to all European countries, 
including the Soviet bloc, and also the 
Far East, including Japan. In the near 
future, borax ore mined near Kirka will 


268 


be processed in an 800,000-ton-per-year 
complex in the vicinity of the mine. This 
mine, owned by Etibank, has 96% of the 
total boron reserves in Turkey. 

Etibank, the Turkish Government min- 
ing corporation and leading producer with 
98% of the boron reserves and more than 
two-thirds of the production, continued a 
very aggressive expansion program to pro- 
duce a variety of refined boron compounds 
for its traditional European markets. AL 
though some marketing difficulty was 
experienced during 1975, it was forecast 
that these markets will recover in 1976. 


The borate production facilities of Turkey 


are centered in three principal areas— 
Kirka, Emet, and Bandirma. 

Kirka is located about 45 miles south 
of Eskisehir in west-central Turkey. Dia- 
mond driling of this tincal deposit was 
conducted in 1968-69, and possible re- 
serves were estimated at 550 million tons. 
Mine development by Etibank started in 
1970 on ore with an average grade cf 
26% to 2796 BsOs with a trace of arsenic. 
Shipments of crude ore from Kirka have 
been the feedstock for the borax and boric 
acid refinery at the port city of Bandirma, 
over 200 miles away by rail. À washing 
and screening plant was established at the 
mine site in 1974 with an annual capacity 
of 440,000 tons per year of 35% BOs 
upgraded tincal concentrate. Etibank plans 
to start construction in early 1976 of refin- 
ing facilities at the Kirka mine site, utiliz- 
ing the 3596 tincal concentrate for the 
production of 200,000 tons per year of 
crude borax pentahydrate, 55,000 tons per 
year of crude anhydrous borax, 19,000 tons 
per year of refined borax decahydrate, and 
10,000 tons per year of refined anhydrous 
borax. The excess 3596 tincal concentrate 
will continue to be feedstock for the pres- 
ent and expanded refining facilities at 
Bandirma. 22 

Emet is about 60 miles by air due south 
of Bursa in west Turkey. Here Etibank 
has been operating two colemanite mines 
since 1974—the Hisarcik open pit mine 
near Emet, and the Espey underground 
mine, together which have possible reserves 
of over 11 million tons, the second largest 
boron reserve in Turkey next to Kirka. 
Emet is about 150 miles by rail from 
Bandirma. Etibank has been operating a 
washing and screening plant at Hlisarcik 
with a feed capacity of 660,000 tons per 
year of crude colemanite (27% B2Os) ore. 
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Ratio of concentration is about 2 to 1, and 
the plant produces about 330,000 tons per 
year of upgraded colemanite sized into 
three products with an average grade of 
42% B:Os. This product is then shipped 
by rail to Bandirma for use as feedstock 
in the chemical refineries, or exported 
directly to European, U.S., and Japanese 
markets 

At present, about one-half of the tincal 
concentrate from Kirka and the colemanite 
concentrate from Emet, received at 
Bandirma and Edincik, is exported; the 
balance becomes feedstock for the present 
and expanding refining facilities. Built in 
1968, the Bandirma plant now has a 
capacity of 60,000 tons per year of refined 
borax pentahydrate and 28,000 tons per 
year of refined boric acid. The borax 
refining plant uses tincal concentrate from 
Kirka, and the boric acid refining plant 
uses both Kirka tincal concentrate and 
Emet colemanite concentrate. A recent 
refinery addition is a sodium perborate 
plant with a capacity of 22,000 tons per 
year. Etibank has finalized plans and 
initiated construction of four more plants 
to be finished by 1978 as follows: (1) A 
second boric acid plant with a capacity 
of 110,000 tons per year, (2) a second 
sodium perborate plant with a capacity of 
28,000 tons per year, (3) a hydrogen 
peroxide plant with a capacity of 22,000 
tons per year, and (4) an a-hemihydrate 
byproduct gypsum plant to utilize the waste 
calcium sulfate from the colemanite proc- 
essing plants. Thus, it can be seen that 
Etibank has aggressive plans for expansion 
of production, including refinery facilities. 

The private sector of the borate mining 
industry has produced 35% to 40% of 
the total production of Turkey in recent 
years. However, its reserves at Beyendiler, 
Salmanli, Camkoy, Farajkoy, Kadikoy, 
and Calcagi are quite small in comparison 
with those of Etibank—only 1.54%, or 
7.8 million tons, of the total possible re- 
serves of Turkey. Coupled with the large 
expansion program of Etibank, and 
government policy relative to private in- 
dustry in Turkey, their share of borate 
mineral production will be progressively 
reduced and will be relegated to a small 
secondary position. Hence, the talk in 
recent years of nationalization of the boron 
industry will be passé. 

U.S.S.R.—The borate deposits in the 
Inder Lake region north of the Caspian 
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Sea continued to be the major source of 
the U.S.S.R.'s output in 1975, reportedly 
at a level approximating 250,000 tons of 
borate minerals per year. Output is mainly 
from several deposits in fracture zones 
around a large salt dome. Although ex- 
ploration has led to borate discoveries in 
various parts of the U.S.S.R., the bulk of 
the production continues to come from 
the Inder Lake district in Kazakh S.S.R., 
with some from the Sikhote Alin mountain 
range in eastern Siberia, northeast of 
Vladivostok. Apparently, magnesium borate 
shows a preponderance in production over 
the sodium and calcium compounds. With 
the exception of small sporadic imports 
from Turkey, the U.S.S.R. is self-sufficient 
in its borate requirements, with some ex- 
ports to other countries in the Soviet bloc. 
Estimating the U.S.S.R. production at a 
level of 250,000 tons per year of borate 
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minerals, domestic consumption could be 
as much as 220,000 tons per year, with 
most of the remainder exported to eastern 
European countries, except for a small 
amount to Japan (which probably repre- 
sents production from the Sikhote Alin 
mountains). In 1975, Japan reported im- 
ports of Russian crude borates of 1,720 
tons, 2,130 tons of boric acid, and 170 
tons of other borates. 

Other.—India has recently announced 
tentative plans for a plant capable of pro- 
ducing up to 200 tons of borax annually 
from the country's limited reserves? in a 
sulfur-gypsum deposit in the Ladakh dis- 
trict of northwest India. The only other 
known production in the world is a small 
amount of byproduct magnesium borate 
recovered from potash deposits in West 
Germany. 


TECHNOLOGY 


Although it was reported that the 
Turkish steel industry is using colemanite 
instead of fluorite for flux in the BOF 
and open-hearth refining of steel, the U.S. 
and Canadian steel industry has not gone 
beyond test runs because of the adverse 
effect on quality, as any boron entering 
the steel has a deleterious hardening 
effect, especially in steel plate. Also, eco- 
nomic incentives are not attractive at this 
time. 

Eagle-Picher Industries of Cincinnati, 
Ohio, under a contract with the Energy 


Research and Development Administration 
(ERDA), will construct a facility for the 
production of high-purity boron-10 metal 
powder at Quapaw, Okla.* The metal will 
be used in a wide range of applications 
where neutron absorption is required. The 
capacity of the plant will be increased 
from a nominal 50 kilograms of contained 
boron-10 per year to over 1,500 kilograms 
per year. 


3 Industrial Minerals. Company News and Min- 
eral Notes. November 1975, p. 53. 


* Tulsa Daily World. Quapaw Plant in Excess 
of $90 Million. Sept. 10, 1976. 
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Bromine 


By Charles L. Klingman * 


The market for bromine was depressed 
in certain applications in 1975 which re- 
sulted in a 696 drop in production. The 
loses could be attributed to decreased 
sales of flameproofers for carpets, fabrics, 
and plastics and to less need for ethylene 
dibromide, a gasoline additive. There were 
increases, however, in production of methyl 
bromide, an agricultural chemical, and in 
elemental bromine. The higher demand for 
elemental bromine was a result of greater 
usage in sanitation and chemicals, plus in- 
creased exports. 

Despite a lower rate of production, the 
future market for bromine apparently 
looked good. Four of the bromine pro- 
ducers announced building programs which 
should provide sizable increases in capacity 
within 2 years. A new container for han- 
dling bulk shipments of elemental bromine, 
which was approved by the U.S. Coast 
Guard in 1975, should facilitate exporta- 
tion of elemental bromine to all parts of 
the world. 

The average unit price of elemental 
bromine sold increased 496, and the unit 
prices of bromine compounds increased an 
average of 1596 in 1975, compared with 
the prices of 1974. With higher prices, the 
1975 value of elemental bromine plus 
compounds was greater than that of 1974 
despite decreased production. 

The future of the bromine industry de- 
pends, to a large extent, on the amount of 
tetraethyl lead allowed by the Federal 
Government in automobile gasolines. Ethy- 
lene dibromide is required as a scavenging 
agent for the lead whenever it is used. At 
yearend, the future of lead in gasoline was 
confused. A lawsuit by the Ethyl Corp. 
and others against the Environmental Pro- 
tection Agency (EPA) on this subject was 
to be appealed to the U.S. Supreme Court. 
The outcome of this court decision is of 
critical importance to the bromine industry. 

Legislation and Government Programs.— 


The mainstay of the bromine industry, 
ethylene dibromide, a gasoline additive, 
was affected in 1974 and 1975 by regu- 
lations of the EPA which virtually pre- 
cluded the use of lead additives in gasoline 
for new automobiles. À lawsuit was filed 
by Ethyl Corp. and others against the EPA 


claiming that there was no proof that lead 


in gasoline was a public hazard and that . 
the EPA had exceeded its authority. In 
1974, a lower court ruled in favor of Ethyl 
Corp., but in late 1975, an appeals court 
reversed the decision in favor of EPA. An 
appeal to the U.S. Supreme Court was 
pending at yearend, and the entire matter 
of lead in gasoline (and its attendant 
ethylene dibromide) was left unresolved. 
Regardless of future developments, how- 
ever, the bromine industry has already felt 
the effects of the loss of a portion of the 
gasoline additive business. 

In a recent change of position, the EPA 
withdrew its previous objection to the gen- 
eration of sulfuric acid by catalytic con- 
verters which preclude the use of additives 
such as ethylene dibromide. 

The bromine industry of Arkansas was 
under investigation in 1975 by a State- 
appointed Brine Study Commission. Pos- 
sible pollution problems, royalty rates paid 
to landowners, and severance taxes were 
to be analyzed by the committee. At year- 
end, the study was continuing.’ 

Ethylene dibromide was singled out as 
a possible carcinogen by the National Can- 
cer Institute, but at yearend no regulations 
had been issued by a government agency 
to limit the production or use of this 
compound.“ 


1 Physical scientist. Division of Nonmetallic Min- 


erals. 
2Shiras, G. Bromine Industry Problems to be 
Studied by Panel. Arkansas Gazette. Jan. 21, 1976, 


pp. 1-2. 
8 Chemical GES Ethylene Dibromide 


is Carcino- 
sa Says NCI. No. 2923, July 25. 1975, 
p. 6. 
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DOMESTIC PRODUCTION 


Total domestic production of elemental 
bromine decreased 6% in 1975 to 407,- 
163,000 pounds from the 1974 alltime 
peak. This represented 68% of the no- 
minal production capacity of the industry 
as reported in the literature.* A break- 
down of the components of production 
indicates declines in the manufacture of 
ethylene dibromide and “other” bromine 
compounds (including flame retardants) 
and gains in methyl bromide and elemen- 
tal bromine. Geographic analysis showed 
little change in production patterns be- 
tween 1974 and 1975. Arkansas continued 
to produce over three-fourths of the na- 


tional bromine output. 

The value of all bromine production, 
compounds plus elemental, was $5.5 mil- 
lion greater in 1975, an increase of about 
3% over the 1974 value. The unit value 
of elemental bromine increased about 4%, 
while the average price of the compounds 
produced increased nearly 15%. 

The difference between the quantity 
of bromine used in the manufacture of 
compounds (table 1) and the calculated 
bromine content of the compounds pro- 
duced (table 2) indicated a loss of about 
3.8% in 1975. This was a much greater 
loss than that evidenced in past years. 


Table 1.—Elemental bromine sold as such or used in the preparation of bromine 


compounds by primary producers in the United States 
(Thousand pounds and thousand dollars) 


1974 1975 
Quantity Value Quantity Value 
SOld AA ß 45,760 12,177 57,410 15,871 
Used. ee 386,834 105,538 349,758 97,255 
Total usa as 432,094 117,715 407,168 118,126 
Table 2.—Bromine compounds sold by primary producers in the United States 
(Thousand pounds and thousand dollars) 
1974 | 1975 
Quantity Quantity 
Gross Bromine Value Gross Bromine Value 
weight content weight content 
Ethylene dibromide ............. 295,070 252,664 66,560 267,523 227,582 69,806 
Methyl bromide 20,048 17,412 9,396 24,161 20,336 10,618 
Other compounds!!! . 157,166 112,510 106,186 124,151 88,611 103,487 
r o ass 472,284 382,646 182,142 415,885 336,529 2183,912 


1 Includes hydrobromic acid, tetrabromobisphenol, ethyl, ammonium, sodium, potassium, and other 


bromides. 


2 Data do not add to total shown because of independent rounding. 


From 1% to 2% of the U.S. bromine 
production is consumed by certain organic 
chemical industries and is therein reduced 
to sodium bromide solutions. These waste 
solutions are sold in bulk to bromine- 
producing companies which recycle them 
as plant feedstock. 

Elemental bromine sold to nonmanufac- 
turers of bromine compounds amounted to 
1496 of the production, up from 11% in 
1974. 

Optimism for the future of the bromine 


industry seemed to be high as indicated by 
announced increases in production capacity 
by four of the bromine producers. Ethyl 
Corp. planned to build two new plants at 
a cost of about $15 million. The first, sched- 
uled to be completed in the fall of 1976, 
was intended for manufacture of inter- 
mediate bromine compounds for agricul- 
tural chemicals. The second was scheduled 
to be onstream in the spring of 1977 and 


4 Chemical Marketing Reporter. Bromine Chemi- 
cal Profile. V. 209, No. 14, Apr. 5, 1976, p. 9. 
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was designed for production of the inter- 
mediate alkyl dimethylamine, used in the 
manufacture of germicides, petroleum 
chemicals, and other specialized products.“ 

Michigan Chemical Corp. announced 
construction of an additional $9 million 
facility to manufacture flame retardant 
chemicals. The plant was scheduled to be 
in operation by the spring of 1977.* 

In early 1976, The Dow Chemical Co. 
was scheduled to bring onstream two new 
production units at Magnolia, Ark. One of 
the plants will approximately double Dow's 
capacity for making elemental bromine, 
and the other was planned for the produc- 
tion of a brominated soil fumigant for 
agricultural use.” 

By the end of 1975, Great Lakes Chemi- 
cal Corp. was close to completion of its 
new Marysville, Ark., plant. This plant's 
capacity was reported to be 45 million 
pounds of bromine per year. Great Lakes 
also formed a jointly owned company with 
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a European company, Produits Chemiques 
Ugine Kuhlmann (PCUK), for marketing 
flame retardant chemicals in North Ameri- 
ca. 

In 1975, there were 10 bromine- produc- 
ing plants operated in 3 States by 7 com- 
panies. Two of these plants produced 
elemental bromine only, and one each 
produced ethylene dibromide, methyl bro- 
mide, and inorganic bromides. The re- 
maining five plants produced a variety of 
compounds and elemental bromine. Two 
plants in Texas made compounds from 
purchased bromine and hence were not 
primary producers. 

Three bromine companies produced 
82% of the U.S. output. Table 3 lists the 
current bromine producers of the United 
States. 

U.S. resources are vast, although their 
full potential is unknown. If the rich brine 
sources should fail, there are unlimited 
reserves of dilute bromine in the oceans. 


Table 3.—Bromine-producing plants in the United States 


Production 
State and company County Plant source 
Arkansas: 
Arkansas Chemicals, Ine His El Dorado Well brines. 
Ethyl Cord Columbia 2222222 Magnolia Do. 
The Dow Chemical Co _ _ coco do 2 aac UU AS Do. 
Great Lakes Chemical Corp .. Union -=-= El Dorado Do. 
Michigan Chemical Corp ..... „ %%% rstu naana dine Mese uus Do. 
California: 
Kerr-McGee Chemical Corp -- San Bernardino Trona ....-.--- Searles Lake 
brines. 
Michigan: 
The Dow Chemical Co ________ Mason .--....... . . . . Ludington .... Well brines. 
---- do -------—--.--.---------- Midland ...........-...- Midland Do. 
Michigan Chemical Corp ..... Gratiot ........ lll... St. Louis Do. 
Morton Chemical Co Manistee en Maniste Do. 


CONSUMPTION AND USES 


Ethylene dibromide output dropped 9% 
in 1975 compared with that of 1974; this 
was in addition to a drop of 1296 between 
1974 and 1973. The decrease in consump- 
tion of ethylene dibromide, a gasoline addi- 
tive, was due to mandatory changes in 
1974—75 automobiles which precluded their 
use of "leaded" gasoline. When tetraethyl 
lead was not used, there was no need for 
ethylene dibromide in gasoline. The de- 
crease in consumption of ethylene dibro- 
mide may continue in future years. 

There was also a distinct drop in con- 
sumption of "other" bromine compounds 


which included hydrobromic acid, the bro- 
mides of sodium, potassium, and ammonia, 
and a host of organic bromides. Flame 
retardant bromides dropped in 1975, prob- 
ably because of reduced output of synthetic 
fibers, carpets, rugs, and plastics in which 


. 5 Chemical Marketing 18 Ethyl Corpora- 
tion Expanding Bromine Chemical Units. V. 209, 
No. 13, Mar. 29, 1975, pp. 3, 24. 

6 Chemical Marketing Reporter. Flame Retard- 
ants Unit polng Up in Arkansas for Michigan 
Chemical. V. 209, No. 16, Apr. 19, 1976, pp. 5, 


2. 
7 Chemical Engineering. CPI N Briefs. V. 82, 
NA Ree 1973, p. 136 aan j e C 
ews Release reat emi i 
Feb. 2, 1976, and Feb. 20, 1976. a 


274 


flameproofers were used. One source ° pre- 
dicted, however, that flameproofer demand 
will increase about 40% by 1980. Strict 
governmental standards for flammability 
have been a factor in creating this bromine 
market. 

Methyl bromide, used primarily as a 
soil sterilant, showed a 4.1-million-pound 
gain in 1975. Since 1962, production of 
methyl bromide has displayed an average 
annual growth of 7%. Much of this new 


MINERALS YEARBOOK, 1975 


production was apparently exported from 
the United States. 

Sales of elemental bromine also showed 
an increase of 11.7 million pounds in 1975, 
2.7 million of which could be attributed 
to increased exports. Elemental bromine 
was used as a disinfectant, algaecide, a 
chemical oxidizer, and, of course, as an 
ingredient in the manufacture of bromine 
compounds. 


PRICES 


The average price of bulk elemental 
bromine f.o.b. plant as reported by produc- 
ers in 1975 was 27.65 cents per pound, 4% 
higher than the 1974 average price. This 
increase was less than the industry-wide 
rate of inflation, however, so the effective 


bromine price on a constant-dollar basis 
was lower in 1975 than in 1974. 

Prices quoted in the Chemical Market- 
ing Reporter as of December 29, 1975, for 
bromine and certain of its compounds are 
shown in the following tabulation: 


Value per pound 
(cents) 

Bromine; purified: 

Carlots, truckloads, delivered 222222222222 75 

Drums, carlots, truckloads, delivered east of Rocky Mountains 55-62 

Zone I: 1 Bulk tank car, tank trucks (45,000-pound minimum), delivered 25-30 
Ammonium bromide, national formulary (N.F.), granular, drums, carlots, 

truckload, freight equalized 2222222222222 74 

Bromochloromethane, drums, carlots, freight equalized . . À 78 

Tanks; same. DASS E 71 
Ethyl bromide, technical, 98%, drums, carlots, freight allowed, East 61% 
Ethylene dibromide, drums, carlots, freight equalized J) ĩ· IP 37 
Methyl bromide, distilled, tanks, 140, 000-pound minimum, freight allowed 41 
Potassium bromate, granular, powdered, 200-pound drums, carlots, f.o.b .......... 106 
Potassium bromide, N. F., granular, drums, carlots, f.o.b -=-= 67 
Sodium bromide, 99% granular, 400-pound drums, freight, F.o.b .......-...- 65 


1 Delivered prices for drums and bulk shipped west of the Rockies, 1 cent per pound higher. Bulk 


truck prices 1 cent per pound 


higher for 30,000-pound minimum and 2 cents per pound 


higher 


for 15,000-pound minimum. Price f.o.b. Midland and Ludington, Mich., freight equalized 1 cent 


per pound lower. 


FOREIGN TRADE 


The entire amount of bromine exported 
from the United States in 1975 (both as 
the element and that contained in com- 
pounds) dropped about 6926 below the 1974 
total, but the value of the exports increased 
around 10% owing to a rise in prices. The 
total value of exported compounds was 
about 25 times that of the elemental ex- 
ports. Exported compounds dropped about 
12% in quantity, in contrast with a 296% 
gain in exported elemental bromine. The 
total amount of bromine exported remained 
at about 16% of the total domestic bro- 


mune production. 

In 1975, approval was obtained from the 
U.S. Coast Guard for the use of a new 
container for elemental bromine which 
should facilitate overseas shipments of liq- 
uid bromine. 

Imports of bromine remained too small 
to tabulate, amounting to less than one-half 
percent of domestic production. About 
7096 of the imports came from Canada. 


? Chemical & Ve CURE News. V. 54, No. 12, 
Mar. 22, 1976, p. 13. 
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Table 4.—U.S. exports of bromine and bromine compounds 


(Thousand pounds and thousand dollars) 


Elemental bromine 


Bromine compounds 


Value 
Year Gross Contained 
Quantity Value weight bromine 
1918 aa 535 NA 48,300 40,688 NA 
1974 A c u Sl eee 918 260 82,082 68,427 24,195 
JJ. EE 3,635 1,037 72,395 61,598 25,791 
NA Not available. 
WORLD REVIEW 


Israel.—Dead Sea Bromine, Ltd., report, 
edly will increase its bromine production 
capacity to 35,000 tons (110 million 
pounds) per year by 1979 by building a 
new 27,500-ton-per-year chlorine plant in 
Israel.“ 

The Dead Sea Co. also announced that 


Table 5.—Bromine: 


it would build a new $12 million plant at 
Terneuzen, the Netherlands, to produce 
7,500 tons of bromine compounds per year 
from Israeli bromine. A tariff-reducing 
agreement with the European Economic 
Community facilitated the decision." 


World production, by country ' 


(Thousand pounds) 


Country ? 


OPO NCO. aL 


India * 


United Kingdom 


United States 


— am — dg 2... 


1978 1974 1975 P 
——— — 36,685 35,009 e 33,000 
——— — ss e r 9,900 11,581 9,414 
EOE 550 600 600 
P RIEN 28,748 89,688 e 89,700 
NM METIRI 8,686 e 8,400 e 7,700 
— —— s 24,800 25,100 24,700 
GE 1,049 926 e 1,000 
— Á— —— 67,461 59,966 * 62,000 
uui tc cL Dii 418,250 482,094 407,163 


e Estimate. p Preliminary. r Revised. 


1 Owing to incomplete reporting, this table has not been totaled. 
2 In addition to the countries listed, several other nations produce bromine (including most nota- 
bly, the U.S.S.R.), but output data are not reported and no basis is available for estimation of 


output levels. 


8 Elemental bromine from thermal and marine waters only: Additional bromine may be produced 
in the form of compounds and/or as elemental bromine from other sources. 


TECHNOLOGY 


Bromine chloride was being investigated 
as an improved chemical for water treat- 
ment. It was found to be less toxic than 
chlorine alone and possibly more effective 
as a disinfectant. If accepted by the water 
treatment industry, it could provide a large 
new market for bromine.” 

Michigan Chemical Corp., opened a new 
technical center at Ann Arbor, Mich., in 
which development work will be conducted 
on new products, production methods, and 
quality control. 

A new bromine chapter of the Bureau of 


Mines publication, Mineral Facts and 
Problems, was written in 1975; it covers 
such aspects as industry structure, supply 
and demand, etc., and predicts demand for 
bromine to the year 2000.“ 


10 Industrial Minerals. Company News & Mineral 
Notes. No. 95, August 1975, p. 49. 

11 Industrial Minerals Israel. Bromine and Phos- 
phate For Europe. No. 102, March 1976, p 

12 Chemical Engineering. "Bromine Chioride: Less 
Corrosive Than Bromine. V. 80, No. 18, Aug. 6, 
1973. Ët, 102-106. 

n, C. L. Bromine. Ch. in Mineral 

Facts and d Problems: BuMines Bull. 667, 1976, 10 
pp. 
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Cadmium 


By Ronald J. DeFilippo * 


In 1975 cadmium metal production in 
the United States declined for the third 
consecutive year with output at the lowest 
level since 1938. Apparent consumption 
reached the lowest level since 1940. Im- 
ported cadmium metal, not including the 
cadmium content of imported flue dusts 
and zinc concentrates, provided 41% of 
the total U.S. supply, compared with 26% 
in 1974. There were no sales of govern- 
ment stockpile excesses by the General 
Services Administration (GSA). 

Seven plants and six companies ac- 
counted for the total domestic primary 
production. The producer price decreased 
from $4.25 per. pound at the beginning of 


the year to $2.00 at yearend. 

Legislation and Government Programs.— 
There were no sales of cadmium by GSA 
in 1975 from national stockpile excesses. 
At yearend the total inventory stood at 
3,233 tons. The stockpile objectives re- 
mained at 2,223 tons, and the quantity 
available for public disposal was 227 tons. 
Exploration assistance for cadmium was 
offered by the Office of Minerals Explora- 
tion, with 50% of allowable costs furnished 
by government participation. No contracts 
were sought or active in 1975. Depletion 
allowances were 22% for domestic mines 
and 14% for mines in foreign countries. 


Table 1.—Salient cadmium statistics 


(Short tons) 

1971 1972 1978 1974 1975 

United States: 
Production! ee NN EE mm. 3,965 4,145 3,751 3,333 2,198 
Shipments by producers 3,887 5,240 4,304 3,250 818 
GING) ici bee thousands $9,823 $18,965 323,891 $21,406 34,167 
Exports A 33 5 1 198 
Imports for consumption, metall 1,749 1,211 1,948 1,985 2,618 
Apparent consumption 2 5,486 6,813 6,267 6,050 8,341 
Price: Average per pound? ...........-.--. $1.92 $2.56 $3.64 $4.09 $3.36 
World: Production 17,007 18,971 "18,925 * 19,088 16,906 

* Revised. 


1 Primary and secondary cadmium metal. Includes equivalent metal content of cadmium sponge 


used directly in production of compounds. 
3 Includes metal consumed at producer plants 


3 Average quoted price for cadmium sticks and balls in lots of 1 to 5 tons, 


DOMESTIC PRODUCTION 


Domestic cadmium metal production was 
483 tons in the first quarter, increased to 
621 tons in the second quarter, and de- 
clined in the fourth quarter to 587 tons. 
Total cadmium metal production for the 
year was 2,193 tons, down 34% from that 
of 1974. Metal production was nearly 
three times greater than metal shipments, 
which were 7596 below those of 1974. 

Cadmium sulfide production (including 
cadmium sulfoselenide and lithopone) de- 
clined 996 from that of 1974; this was 


only about one-fourth the rate of decline 
for metal production. 

Smelter recovery of cadmium averaged 
about 10 pounds of cadmium per ton of 
slab zinc produced, nearly the same as in 
1974. 

Cadmium oxide was produced by two 
of the seven primary metal producing 
plants. One plant reported secondary pro- 
duction, which was remelted metal or re- 
fined cadmium sponge. 


1 Physical scientist, Division of Nonferrous Metals. 
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Table 2.—Primary cadmium producers in 
the United States in 1975, by plant type 
and rank of output 


Name and type of plant Plant location 
Electrolytic plants: 
Zinc Co. Inc .. Sauget, III. 
ASARCO, Ine Corpus Christi, Tex. 
Bunker Hill Co Kellogg, Idaho. 
Horizontal-retort plant: 
National Zinc Co . Bartlesville, Okla. 
Vertical-retort plants: 
ASARCO, Ine Denver, Colo. 
St. Joe Minerals Corp Josephtown, Pa. 
New Jersey Zinc Co. Palmerton, Pa. 
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Table 3.—Cadmium sulfide produced in 
the United States. 


(Short tons) 
Year Sulfide 3 

(cadmium content 
1971 1118 
191 aaa 1.357 
J EE 1.412 
1974 Ll ⅛˙¼—ĩ³¹Am y 1,085 
RN AA 987 


1Cadmium oxide withheld to avoid disclosing 
individual company confidential data. 

2 Includes cadmium lithopone and cadmium 
sulfoselenide. | 


CONSUMPTION AND USES 


Actual consumption data are not gath- 
ered by the Bureau of Mines. The appar- 
ent consumption of cadmium, 3,341 tons, 
was 4596 below that of 1974. Metal used 
for electroplating hardware used in trans- 
portation vehicles and stationary mechani- 
cal and electrical equipment accounted for 
slightly less than half of total domestic 
cadmium consumption. Cadmium com- 
pounds used for red, orange, and yellow 
pigments and other compounds used as 
plastics stabilizers accounted for an addi- 
tional one-third of U.S. cadmium consump- 
tion. The remainder of consumption was 
accounted for by cadmium metal and com- 


pounds used in alloys, nickel-cadmium bat- 
teries, and specialized electronics devices. 


Table 4.—Supply and apparent 
consumption of cadmium 
(Short tons) 

1974 1976 

Stocks—beginning ......-..-.--- 1,826 1,569 
Production ..... . en 8,888 2,198 
Imports, metall 1.985 2,618 
Government sales 1.006 e 
Total (supply) 7,650 6,880 
Exports -........ au. 81 198 
Stoeks— end 2 222 1,569 2,841 
Apparent consumption ! 6,050 8,841 


1 Total supply minus exports and yearend 
stocks. 
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Figure 1.—Trends in production, consumption, yearend stocks, exports, imports, and 
average price of cadmium metal in the United States. 


STOCKS 


Stocks of cadmium metal held by metal tinued softening market for cadmium me- 
producers at the end of 1975 increased tal. The metal stocks of compound manu- 
threefold to 2,073 tons, reflecting the con- facturers declined 19%. 


Table 5.—Industry stocks, December 31 
(Short tons) 


1974 
Cadmium Cadmium in 
metal compounds 
ie e i a 698 
Compound manufacturers 165 529 
a ul a s. s.s 136 41 
q ul i A E 999 570 


1975 


Cadmium Cadmium in 


metal compounds 


2,073 W 
133 388 
213 34 

2,419 422 


W Withheld to avoid disclosing individual company confidential data; included with Compound 


manufacturers.“ 
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PRICES 


The producer price for cadmium was 
$4.25 per pound at the beginning of the 
year. On June 6, National Zinc Co. cut 
prices, leading to a cadmium quote of $3 
per pound by the end of June by all deal- 
ers. In September there was another round 
of price reductions with St. Joe Minerals 
Corp. taking the lead. By September 17 
all U.S. producers were quoting a price 
of $2.50 per pound. On December 2 St. 
Joe cut the cadmium price to $2 per 
pound, and the other primary producers 
quickly followed. This was the lowest price 
for cadmium since January 1972. 

Domestic dealer prices started the year 
at around $2.60 per pound and held at 
this level until the June producer price cut. 


Dealer prices then began to decline, to 
about $2.30 per pound by the end of Sep- 
tember and to $1.85 to $1.90 by yearend. 
European dealer prices were considerably 
under U.S. dealer prices at the beginning 
of the year, but by yearend the two prices 
were identical. 


Table 6.—Cadmium prices, 1975 


(Dollars per pound) 


Producer price, 

Date 1- to 5-ton lots 
Jan. 1 to June 622222 4.25 
June 6 to June 26222222 8.00-4.25 
June 26 to Sept. 9222222 8.00 
Sept. 9 to Sept. 172222 2.75-8.00 
Sept. 17 to Dec. 12222222 2.50 
Dec. 1 to Dec. 8 2.00-2.50 
Dec. 8 to Dec. 3122222222 2.00 


FOREIGN TRADE 


Exports of cadmium metal and scrap 
increased from 31 tons in 1974 to 198 tons 
in 1975. The principal recipient countries 
were Belgium, 54%; the Netherlands, 
30% ; and Japan, 7%. 

Imports of cadmium metal were up 32% 
over those of 1974. Belgium-Luxembourg 
was the largest supplier of metal with 23% 
of the total, followed by Australia, 15%; 
Canada, 11%; West Germany, 9%; Zaire, 
8%; Mexico, 8%; Peru, 7%; and Spain, 
5%. Mexico, the sole foreign supplier of 


cadmium-containing flue dust, more than 
doubled its exports to the United States 
in 1975 compared with 1974. 


Table 7.—U.S. exports of cadmium metal 
and cadmium in alloys, dross, flue dust, 
residues and scrap 


Quantity Value 
Year (short tons) (thousands) 
1978 cia eeh 158 $598 
1074. AS 31 288 
1970. Zaira sia 198 589 


Table 8.—U.S. imports for consumption* of cadmium metal and cadmium 
flue dust, by country 


1974 1975 
Country Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Cadmium metal: 

Aae; T8 385 $2,953 898 $2,006 
Astria v Á——— 2 7 51 5 85 
Belgium- Luxembourg 249 1.818 608 8,544 
Brazil] Zeene n 6 22 
ß ———  — 647 4,775 279 1,611 
. sas Gu do id REM RE e ests 17 108 
eff . ß SS x 4 21 
France i222. cli sees A re ena ud A miS RE iu EE 6 42 81 428 
Germany, West 222222222222 39 275 225 1.091 
ne,, . ne (3) = Së 

i ß 15 104 Se 
Korea, Republic of . .. . een 6 450 259 
T; ĩ˙ ³ AAA ³ AAA an 239 1.883 214 1.359 
Netherlands 1 106 6 304 
New Zealand ... EE EE Een 7 63 ER sE 

Anams oc cece ween ado aos 1 32 

Përü AA l 8 142 1,057 178 848 
Ph ³¹ AAA 47 274 17 89 

South Africa, Republic of 11 88 E 
SEENEN 16 100 120 507 

USSR EE EECH 11 68 "m 
United Kingdom 14 116 55 265 
Yugoslavia J... ccc l eum JU J ! 58 417 77 406 
22222772 o i ds as lá SE E 216 1,009 
olal cS ee ee 225 1,985 14,674 2,618 13,902 
Flue dust (cadmium content): Mexico 166 603 346 1,489 
Grand total NN >». 2,151 15,277 2,964 15,891 


11974 and 1975 general imports and imports for consumption were the same. 


2 Less than % unit. 
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WORLD REVIEW 


World smelter production of cadmium 
was 11% below that of 1974. Japan and 
the United States were the largest cad- 
mium producers with 17% and 13%, re- 
spectively, of the world total. Following in 
percentage of production were Canada, 
890; West Germany, 7%; Belgium, 6%; 
and the 23 remaining producing countries, 
49%. Apparent consumption in the United 
States was 19.8% of the world production. 

New zinc smelters and expansion plans 
that were underway and scheduled for 
completion by 1976 in India, Japan, Mexi- 
co, and the United States would raise 
world zinc production capacity by about 


260,000 tons. Based on an optimal es- 
timated recovery ratio of 10 pounds of 
cadmium per short ton of slab zinc produc- 
tion, this increase could provide a poten- 
tial for about 1,300 tons of additional 
cadmium production compared with 1974 
capacity. 

European and Japanese cadmium pro- 
ducers formed the International Cadmium 
Institute (Incadin) at Brussels, Belgium, 
in March and held their first working 
meeting in June. The objectives of Incadin 
were to collect and distribute information 
on cadmium usage and to stimulate cad- 
mium consumption. 


Table 9.—Cadmium: World smelter production, by country 
(Short tons) 


Country 1 1973 1974 1975 P 
North America: 
Canada nne. opaca r 1,542 1,370 1,342 
United: States’? ͥ dee 3,751 8,333 2,193 
Latin America: 
%% ceci Ad Sq Ed d d E 201 581 646 
Pi A Aaaa aR 252 201 e 220 
Europe: 
/h ³˙¹0. 5 5m ⁰·¹ AA 22222 32 29 e 80 
BU ll....nnnnn eee ete dude qe I E 1,264 1,150 1,065 
Bulgaria ³ðV]³AA ⁵ AA 220 220 220 
F...... 5222 197 172 289 
FTAnÓGÉ AA AAA ⁵ AAA eM EE E MEE E ES 668 110 e 715 
Germany, East? ] ⅛ĩ«ð́i — r 20 r 20 22 
Germany, / ] q ꝶ⁵³ͤruſ ] dd . idm edi 1.346 1,476 1,121 
)) AO ES O E EL E 438 527 e 500 
Netherlands è taninos narra 34 r 105 105 
, . . cR s 97 99 e 65 
Pen... ³ðA0A ³ é . Ee 390 390 390 
!!... dsc 88 99 e 100 
, A IS —————Ó 150 196 e 200 
US ceto M ß d EC 2,750 r 2,860 2,920 
United Kingdom ee E EEN EE - 346 309 e 345 
Yugoslavia? macia cloaca ao 165 260 220 
Africa: 
South-West Africa r 144 139 e 105 
A A ͥ a ĩ v ⁵⁵⁵ a Z 306 299 291 
Zambia cecen 5ho“öh]ſ%ſſſſſſſ 2uyu ou A r 17 14 e 15 
Asia: 
China, People's Republic of * ...... JJ EE 110 120 120 
MUI MN IRR o PIN ß 8 86 65 60 
Japa EE r 8,494 8,837 2,929 
Korea, NOrtn © ocre a ss 120 120 120 
Oceania: Australa . ie cc eee .. EN At ANEN I. 747 837 608 
Total a A 8 r 18,925 19,038 16,906 
e Estimate. P Preliminary. r Revised. 


1 Table gives unwrought metal production from ores, concentrates, flue dusts, and other materlals 
of both domestic and imported origin. Sources generally do not indicate if secondary metal (re- 
covery from scrap) is included or not: where known this has been indicated be footnote. Data 
derived in part from World Metal Statistics (published by World Bureau of Metal Statistics, Lon- 
don) and from Metal Statistics (published by Metallgesellschaft Aktiengesellschaft, Frankfurt am 
Main). Cadmium is produced in ores, concentrates, and/or flue dusts in & number of other coun- 
tries, but these materials are exported for treatment elsewhere to recover cadmium metal; there- 
fore, such output is not recorded in this table to avoid double counting. 

3 Includes secondary. 

* Output of Tsumeb Corp. for calendar years. 
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TECHNOLOGY 


As in past years, there was continued 
interest in abating environmental cadmium 
dispersal. Several processes were devised 
to remove cadmium from industrial effluent. 
One process utilizes a reagent such as so- 
dium sulfide, ammonium polysulfide, or 
hexanethiol, the effluent and reagent are 
passed through peat, on which the insoluble 
metal sulfide precipitates for later recovery 
as an oxide by drying and furnace oxida- 
tion of the peat." Another method utilizes 
algae of the genus Chlorella to extract cad- 
mium from wastewater. It was found that 
cadmium levels were reduced from 200 
parts per million (ppm) to 8.6 ppm? A 
third method uses aldehyde-dithiocarba- 
mate or aldehyde-dithiocarbamate-aromatic 
compounds to selectively adsorb heavy me- 
tals such as cadmium and zinc.‘ A fourth 
method of wastewater treatment utilizes 
ground coral to absorb cadmium and other 
heavy metal ions. The exhausted material 
can then be dried and used as an aggre- 
gate or regenerated by chemical or thermal 
methods with recovery of the cadmium." 

One study of atmospheric dispersal of 
cadmium and other trace metals suggested 
that much or all of the high cadmium 
levels observed over the North Atlantic 
were from natural sources." 

The geochemical dispersal patterns of 
zinc and cadmium were studied in reser- 
voir sediments downstream from mine 
workings; it was found that the heavy me- 
tals tended to concentrate in the deepest 
sediments.’ The behavior of cadmium and 
other metals was investigated in a marine 
estuary at Back River, Md. It was found 
that within 1.2 to 1.9 miles of a waste- 
water treatment plant outfall the cadmium 
concentration dropped from 3.5 milligrams 
per liter (mg/1) to 0.5 mg/1 as the cad- 
- mium precipitated. However, cadmium con- 
centration increased downstream, presum- 
ably as conditions changed and the cadmi- 
um reentered solution.? 

The sources and pathways by which cad- 
mium is consumed by humans were also in- 
vestigated. Cadmium levels which are con- 
sidered hazardous were also discussed.* 

The toxicology of cadmium was explored 
in a review of the biological and biochemi- 
cal effects of the metal and its compounds 
with a summary of the methods for moni- 
toring cadmium exposure.” Health and 
safety precautions were also outlined in an 


article which suggested that the threshold 
limit for cadmium metal and soluble salts 
in the air should be 0.2 milligram per 
cubic meter (mg/m?), and for soluble cad- 
mium fume in air, 0.1 mg/m*.” 

A report was published by the Environ- 
mental Protection Agency (EPA) that ex- 
plored (1) present real dangers to man 
and the environment, (2) sources of cad- 
mium entering the environment, (3) con- 
trol alternatives that may be technological- 
ly and legally feasible, and (4) the present 
and projected role of cadmium in the U.S. 
economy and the impact of proposed con- 
trol measures. It was found that there was 
no definite correlation between cadmium 
dissemination and chronic diseases. Also it 
was found that of the total amount of cad- 
mium released by man, 20% is accountable 
to the primary nonferrous metals industry 
(mining and smelting) ; 30% is due to the 
conversion, use, and disposition of cadmi- 
um; and the remaining 50% is inadvertent 
(for example, from fossil fuels, fertilizers, 
and sewage sludge). It was concluded that 
only 15% of cadmium emissions are in the 
form of air pollution; the remainder is in 
land-destined wastes, only 10% of which 
are in concentrations greater than 0.1%.” 

Overcoming problems associated with 
the cadmium plating of steel was the sub- 
ject of several studies. The addition of 


2 Université de Sherbrooke. Removal and Recov- 

ery o etals From Pollute aters. Bri a 

1.382.636, Feb, , Polluted Wat Brit. Pat. 
2,898, Feb 975. 

3 Hitachi, Ltd. Method of Treating Wastewater. 
Brit. Pat. 1, 395.462. May 29, 1975. 

* Nippon Soda Co., Ltd. Adsorbent for Heavy 
Metallic Substances, and Method of Adsorbing Such 
Substances. Brit. Pat. 1,395,463, May 29. 1975. 

5 Kaliyama, Y. Process for Removing Heavy Metal 
lons. Brit. Pat. 1,387.552. Mar. 19, 1975. 

6 Druce, - 'G. L. Hoffmann. and W. H. Zol- 
ler. Atmospheric "Trace Metals at Remote Northern 
and Southern Hemisphere Sites: Pollution or Nat- 
Du Science, v. 87, No. 4171, Jan. 19, 1975, pp. 


7 Pita, F. W.. and N. J, Hyne. The Depositional 
Environment of Zinc, Lead, and Cadmium in Res- 
ervoir Sediments. Water Research (United King- 
dom), v. 9, No. 8, August 1975, pp. SE 

8 Helz, G. R., R. J. Huggett and J. M. Hill. Be- 
havior of Mn, Fe. Zn, Cd, and Pb Discharged From 
a Wastewater Treatment Plant Into an Estuarine 
SE Water Research (United Kingdom), 
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sodium carbonate to the plating bath was 
found to reduce the dissolution of the cad- 
mium deposit.“ Another study found that 
a plating current density of 22 amperes per 
square foot was the optimum value for 
titanium-cadmium plating.'^ One firm adop- 
ted a mechanical plating process for its 
entire plated production. The particular 
process, developed and owned by the Min- 
nesota Mining and Manufacturing Co., 
avoids electroplating embrittlement prob- 
lems and is virtually pollution-free.” 

Electrodeposits of a cadmium alloy con- 
taining 14% gold and 11% copper could 
be used as a reliable electrical contact ma- 
terial.“ 

Beryllium, tin, and cadmium (1.1%) 
added to a white metal bearing alloy were 
found to substantially increase the me- 
chanical strength of the alloy." 

A photoconductive material comprised of 
fine cadmium sulfide and cadmium carbo- 
nate particles on a silicate base was found 
to have good performance under conditions 
of high ambient temperature and humid- 
ity.“ 

A method of manufacturing a negative 
battery electrode with a cadmium powder- 
cadmium oxide slurry applied to a nickel 
screen was developed. The cell has a de- 
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sired amount of precharge even in an un- 
charged condition.“ Another method makes 
electrodes by sintering nickel powder with 
anhydrous cadmium fluoride or potassium 
cadmium fluoride for use with an alkaline 
electrolyte.” Lead- acid and nickel-cadmium 
batteries were compared for ampere-hour 
efficiencies and were quoted at 90% and 
72, respectively.” 
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Calcium and Calcium Compounds 


By Avery H. Reed * 


Calcium metal was manufactured by 
one company in Connecticut. Calcium 
chloride was produced by two companies 
in California and three companies in 


Michigan. Synthetic calcium chloride was 
manufactured by three companies in New 
York and Washington. 


DOMESTIC PRODUCTION 


Pfizer Inc. produced calcium metal at 
Canaan, Conn., by the Pidgeon process, in 
which quicklime and aluminum powder 
are heated in vacuum retorts; at a tem- 
perature of 1,170? C, calcium vaporizes 
and it 1s collected at one end of the retort. 

National Chloride Co. of America and 
Leslie Salt Co. produced calcium chloride 
from wells in San Bernardino County, 
Calif. Output declined 13%. The Dow 
Chemical Co., Michigan Chemical Corp., 
and Wilkinson Chemical Corp. recovered 
calcium chloride from brine, in Gratiot, 
Lapeer, Mason, and Midland Counties, 
Mich. Output declined 20%. Total pro- 
duction of natural calcium chloride was 


594,000 tons, 2096 below the 1974 record. 

Allied Chemical Corp. recovered syn- 
thetic calcium chloride as a byproduct of 
soda ash at Syracuse, N.Y.; Reichold 
Chemicals, Inc. recovered synthetic cal- 
cium chloride as a byproduct of penta- 
chlorophenol manufacture at Tacoma, 
Wash.; and Hooker Chemicals & Plastic 
Corp. manufactured calcium chloride at 
Tacoma using limestone and hydrochloric 
acid. Total output of synthetic calcium 
chloride was 234,000 tons. 

The total value of all calcium chloride 
sold in 1974 was a record high of $44 
million. 


CONSUMPTIÓN AND USES 


Calcium metal was used as a reducing 
agent to separate metals such as colum- 
bium, tantalum, thorium, titanium, urani- 
um, vanadium, and zirconium from their 
oxides; to form alloys with aluminum, 
lead, lithium, magnesium, and silicon; as 
a scavenger in the steel industry; and in 
the manufacture of calcium hydride. A 
potentially important use for calcium 
metal is in a new storage battery that 


requires no water to be added. 

The principal use for calcium chloride 
was to melt snow and ice from roads, 
streets, bridges, and pavements. Calcium 
chloride is more effective at lower tem- 
peratures than is rock salt and is mainly 
used in the northern and eastern States. 
It was also used to keep down dust on 
roads and driveways, and as an accelerator 
for concrete. 


PRICES AND SPECIFICATIONS 


Prices for calcium metal ranged from 
$1 to $5 per pound. Calcium chloride 1s 
usually sold either as solid flake or pellet 
averaging about 75% CaCle, or as a con- 
centrated liquid averaging about 40% 
CaCl:. On a 75% basis, the average value 


in 1975 for natural calcium chloride was 
$48.87 per ton; and the average value for 
synthetic calcium chloride was $64.72 per 
ton. 


1 Supervisory physical scientist, Division of Non- 
metallic Minerals. 
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FOREIGN TRADE 


Exports of calcium chloride, mainly to 
Canada and Mexico, totaled 28,400 tons 
valued at $2,314,000, compared with 
30,900 tons valued at $1,699,000 in 1974. 
Exports of dicalcium phosphate were 
21,100 tons valued at $6,270,000; leading 
destinations were Canada, Taiwan, and 
Thailand. Exports of precipitated calcium 
carbonate, mainly to Canada and Mexico, 
were 4,640 tons valued at $705,000. 

Total imports of calcium and calcium 
compounds were 228,300 tons valued at 
$17,530,000. Imports of calcium metal 
from Canada, the U.S.S.R., and France 
totaled 35 tons valued at $77,700. Imports 
of calcium chloride, mainly from Canada, 
were 12,000 tons valued at $598,000. Im- 
ports of other calcium compounds, mainly 
from Norway, Canada, Turkey, and 
France totaled 216,200 tons, valued at 


$16,850,000. 

Imports of other calcium compounds in- 
cluded 94,950 tons of calcium nitrate from 
Norway, Canada, Sweden, the United 
Kingdom, and New Zealand; 57,420 tons 
of calcium cyanamide from Canada and 
West Germany; 27,640 tons of calcium 
borate from Turkey and Sweden; 20,120 
tons of whiting from France, the United 
Kingdom, Belgium, and Switzerland; 5,440 
tons of calcium carbide from Canada; 
1,563 tons of precipitated calcium carbo- 
nate from the United Kingdom, Japan, 
Canada, West Germany, and the Nether- 
lands; 1,379 tons of calcium hypochlorite 
from Japan; 1,040 tons of calcium cyanide 
from Canada and Mexico; and 6,656 tons 
of other compounds, mainly from the Uni- 
ted Kingdom, Canada, and West Germany. 


Table 1.—U.S. imports for consumption of calcium and calcium chloride 


Calcium Calcium chloride 
Year Quantity Value Quantity Value 
(pounds) short tons) 

1111! A 8 48,391 $29,751 13,019 $548,656 
E A A E EE E e E 248,080 181,437 6,128 225,468 
1978 A ³»Ü¹ A 8 110,407 11,864 7,857 317,00 
19! ⁵ 109,252 120,883 3,599 155,727 
AS II 70,128 77,684 12,021 597,758 


Table 2.—U.S. imports for consumption of 
calcium chloride in 1975, by country 


Country 


Canada 


Total 


WORLD 


Canada.—Chromasco Corp. Ltd. pro- 
duced calcium metal at its Haley smelter 
near Renfrew, Ontario. Canada continued 
to lead all other countries in the produc- 
tion of calcium metal. About 25 tons val- 
ued at $51,000 was exported to the United 
States. Canada was the leading source of 
U.S. imports of calcium chloride. 

France.—Planet Wattohm S.A., a sub- 


Quantity 

(short Value 

tons) 
8 22 $2,037 
Lr 11,878 302,523 
ret 7 5,019 
a 43 5,480 
HN 551 273,625 
3 20 9,074 
sais 12,021 597,758 

REVIEW 


sidiary of Compagnie de Mokta, produced 
calcium metal by the Pidgeon prócess. 
About 3 tons valued at $15,000 was ex- 
ported to the United States. 

U.S.S.R.—Some calcium metal was pro- 
duced in the U.S.S.R. Seven tons of Soviet 
calcium metal valued at $12,000 was ex- 
ported to the United States. 
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TECHNOLOGY 


The use of calcium metal could increase instead of antimonial-lead alloy. They are 
if the new “maintenance free” automotive hermetically sealed and require no addi- 
batteries prove to be a commercial suc- tion of water during the life of the battery. 
cess. These batteries use calcium-lead alloy 
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Carbon Black 


By Herbert L. Franklin * 


The carbon black industry is heavily de- 
pendent on one industrial sector; namely, 
rubber manufacturing. Since 1950, the rub- 
ber industry has consumed, on the average, 
94% of all carbon black output. This 
trend continued in 1975. During the year 
rubber manufacturers, suffering a 10% re- 
duction in sales because of the general 
economic recession, cut back carbon black 
purchases by 12.7%. This figure corre- 
sponds very closely with the average drop 
in domestic carbon black sales of 13.3%. 
However, the overall drop in carbon black 
sales was aggravated somewhat by even 
greater cutbacks in consumption by a 
group of small-scale users including the 
chemical, food, metallurgical, and plastics 
processing industries. 

Following the trend of reduced sales, 
production also dropped sharply in 1975; 
output was only about four-fifths that of 
1974. During this off year, plant expansion 
was minimal and an overall drop of about 
4% in productive capacity occurred; the 
only significant shutdown reported was the 
closing of Cabot Corp.'s thermal facilities 
at Franklin, La. 

Greater use of the oil furnace process 
was reflected in the increased proportion of 
oil furnace blacks processed during 1975; 
production increased from approximately 
83% of the total output in 1974 to nearly 
87% during 1975. The increased share 
of oil furnace blacks took place at the ex- 
pense of Semireinforcing Furnace black 
(SRF) and thermal black grades. The 
largest proportionate drop occurred in 
thermal blacks, which declined from 8% 
of the 1974 total to 4.4% of the 1975 
output, reflecting, in part at least, the 
los of Cabot thermal production at 
Franklin, La. 

Although the average yields from liq- 
uid hydrocarbons dropped slightly during 


1975 and average output from natural gas 
increased, the trend toward greater pro- 
portional use of liquid hydrocarbons con- 
tinued. In 1974, liquid hydrocarbons ac- 
counted for 94.7% of total output, and 
in 1975, they accounted for 9596 of U.S. 
production. This trend is easily explained 
in terms of cost as the average cost of 
carbon black produced from liquid hydro- 
carbons in 1975 was 5.16 cents per pound 
and that from natural gas was 13.38 cents 
per pound. 

Shipments continued the downward 
trend begun in 1974 and plunged to 2,804 
million pounds, the industry's lowest level 
since 1969. Movements to foreign consum- 
ers dropped to an even greater degree 
than to domestic buyers; in 1974 exports 
accounted for 5.896 of all carbon black 
shipments while in 1975 they made up 
only 3.196 of the total. Imports, totaling 
33.5 million pounds, were up about 1196 
over the 1974 level. The principal sources 
of these imported carbon blacks in order 
of significance were Canada, Indonesia, 
and West Germany accounting for 86%, 
10%, and 3.5%, respectively; the remain- 
der came from other West European coun- 
tries and Kenya. Small amounts of lamp- 
black were imported from West Germany 
and Indonesia, and a very small quantity 
of bone black was purchased from Canada. 

Carbon black prices increased from an 
average of 11.87 cents per pound in Jan- 
uary 1975 to 12,75 cents per pound in 
April or about 7.496. By June 1975, the 
depressed carbon black market forced 
prices for most grades back down to their 
January 1975 levels. The only exception 
was thermal blacks, which retained their 
average post-April levels of 12 cents per 
pound. Channel blacks held their January 


1Mineral specialist, Division of Petroleum and 
Natural Gas. 
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prices throughout the year. Producers be- 
ing squeezed between escalating production 
costs and a depressed market looked for 
means Other than price increases to retain 
their profit margins or reduce losses; to 
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accomplish this, many focused attention on 
cost reduction through improved operating 
efficiency, particularly by lowering energy 
consumption. 


Table 1.—Salient statistics of carbon black produced from liquid hydrocarbons 


and natural gas in the United States 
(Thousand pounds) 


1971 1972 1973 1974 1975 
Production: 
Channel process . . . m 46,354 22,878 14,222 W W 
Furnace process 2222 2,970,781 3,178,731 3,485,719 3,890,825 2,741,832 
TOtAl AAA ͥͤꝛA ² n 8,017,135 3,201,109 3,499,941 W W 
Shipments (including losses): l 
Domestic 2,853,948 8,148,114 3,314,646 113, 147,980 2,729,772 
Exports -... . 163,246 111,288 192,665 r1192,970 174,268 
ee 3,017,194 3,259,852 3,507,311 1 3,340,950 12,804,040 
8 stocks Dec. 14 en 296,028 237,785 230,415 1298,903 1231,695 
alue: 
Production . thousand dollars .. $232,049 $248,861 $284,153 $372,281 $306,378 
Average per pound ... cents .. 7.69 7.76 8.12 10.98 11.17 
r Revised. W Withheld to avoid disclosing individual company confidential data. 


1 Excludes channel black. 
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Figure 1.—U.S. production by process and geographic area. 
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PRODUCTIÓN AND CAPACITY 


Production by State.—Carbon black pro- 
duction, totaling 2,742 million pounds plus 
an undisclosed amount produced by the 
channel process, dropped sharply from the 
3,390 million pounds in 1974. This drastic 
reduction of approximately 19% was at- 
tributable in general to the economic re- 
cession and most notably to the decline in 
demand for automobile tires. Production 
facilities in Texas and Louisiana, near 
sources of energy and feedstocks, accounted 
for about 77% of the national production. 
The remaining domestic output came from 
Arkansas, California, Kansas, Ohio, Okla- 
homa, and West Virginia. 

Production by Grade and Type.—Carbon 
black was produced principally by furnace 
combustion processes, which accounted for 
95.6% of reported national production; 
the remainder was produced by thermal 
cracking methods. An undisclosed but pre- 
sumably small quantity of channel black 
was also produced during the year. The 
channel production process has been de- 
clining steadily in importance and in 1973, 
the last year for which data are available, 
accounted for less than 1% of total out- 
put. The declining significance of the 
channel process can be attributed princi- 
pall to relatively low yields and rising 
gas prices; however, the low priority as- 
signed to natural gas for use as a raw 
material in carbon black manufacturing 
can also be considered a significant con- 
tributing factor. High Abrasion Furnace 
(HAF), General Purpose Furnace (GPF), 
and Fast Extruding Furnace (FEF) blacks 
together accounted for 7896 of national 
production; notably, all of these grades are 
derived from liquid hydrocarbons. The 
finer particle Intermediate Superabrasion 
Furnace (ISAF) and Superabrasion Fur- 
nace (SAF) grades, also processed from 
liquid hydrocarbons, made up 8.896 of 
total production. SRF and the relatively 
coarse thermal blacks, both based on nat- 
ural gas feedstocks, declined in significance 
as their combined share of total output 
decreased from 17.3% in 1974 to 13.3% 
in 1975. 

Number and Capacity of Plants.—Dur- 
ing 1975, 32 carbon black plants were 
operating in the United States. All but 
one were furnace black facilities, the other 


was a channel black plant. Total daily 
production capacity of furnace black plants 
dropped to 11.16 million pounds, a de- 
crease of 4.2% from reported capacity of 
1974. The reduction in daily output capa- 
bility can be partially explained by the clos- 
ing of Cabot Corp.'s thermal processing ca- 
pacity at Franklin, La. The remaining 
capacity reduction can only be attributed 
to changes in feedstock mixes and product 
output. 

Although aggregate figures indicated a 
net drop in productive capacity, additional 
capacity was added at a few plants. Phillips 
Petroleum Co. completed expansion activi- 
ties at its production facilities in Borger 
and Orange, Tex., and at Toledo, Ohio. 
The expansions added approximately 
156,000 pounds of daily throughput capac- 
ity to Phillips domestic facilities. Other 
development activities in the carbon black 
industry focused mainly on developing al- 
ternate fuels capability, reducing energy 
consumption, and other measures to im- 
prove operating efficiency. 

Materials Used and vVields. During 
1975, liquid hydrocarbons increased their 
dominance as a feedstock for production of 
carbon black. About 517.4 million gallons 
of liquid hydrocarbons were used to manu- 
facture 2,606 million pounds of carbon 
black or 9596 of the total domestic output. 
Natural gas continued its decline in sig- 
nificance as quantities used were 35% less 
than in 1974; about 26.2 million cubic 
feet were consumed in producing 136 mil- 
lion pounds of carbon black. Yields from 
liquid hydrocarbons dropped slightly to 
5.04 pounds per gallon, interrupting the 
increasing trend that has prevailed for the 
past 5 years. Conversely, yields from nat- 
ural gas increased to 5.19 pounds per 
thousand cubic feet in 1975, after a sig- 
nificant drop in average output during the 
preceding year. Another significant trend 
to follow when comparing the two types of 
raw materials used is the relative cost of 
each input. The average cost of liquid hy- 
drocarbons for each pound of carbon black 
production increased from 1.73 cents in 
1973 to 5.16 cents in 1975. Natural gas 
costs ranged from 4.88 cents per pound 
in 1973 to 13.38 cents per pound in 1975. 
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CONSUMPTIÓN AND USES 


The carbon black industry, heavily de- 
pendent on rubber production for its sur- 
vival, continued its dependency as sales 
to the rubber industry amounted to 93.6% 
of total sales in 1975. Varying amounts 
and grades of carbon black are used for 
the many parts of a tire depending on the 
qualities needed; overall, 
makes up about one-fourth of a tire's total 
weight. Passenger vehicle tires contain 6 
to 7 pounds each and truck tires require 
about 20 pounds per tire. A significant 
amount of carbon black is also used in a 
large number of other rubber products such 
as hoses and belts needed by the automo- 


carbon black 


tive and other industrial sectors. The re- 
maining carbon black sales in 1975 were 
spread over a number of industries in- 
cluding ink, paint, paper, chemical, food, 
metallurgical, and plastics. Because of the 
general economic recession that continued 
into 1975, total domestic sales of carbon 
black dropped about 13%. below the level 
of 1974. This overall decline corresponds 
closely with the reduction in sales to rub- 
ber manufacturers, but substantially sharp- 
er drops in demand by some of the smaller 
consumers aggravated the carbon black 
sales situation slightly. | 


STOCKS 


At the close of 1975, producer's stocks 
had dropped to 231.7 million pounds, 
about 21% less than the 1974 yearend 
level. This figure approximates the year- 
end inventory levels of 1972 and 1973. 
Channel black stocks held at yearend were 
not reported. 

A significant drawdown occurred in each 
grade of carbon black except the ISAF 
blacks, which increased 2%. The largest 


depletions occurred in the thermal stocks, 
which dropped nearly 50%, and the sup- 
ply of FEF blacks, which was 48% lower 
than at the beginning of 1975. The HAF 
blacks, most active in trading with 43% 
of the shipments reported during the year, 
also retained the largest inventory at year- 


end, or 41% of all carbon black stocks on 
hand. 


FOREIGN TRADE 


Exports of carbon black, as reported by 
the Bureau of Census, dropped to 87.9 mil- 
lion pounds in 1975. About 40% of the 
U.S. exports went to Europe where the 
United Kingdom, France, and West Ger- 
many were the principal recipients. North 
American consumers, principally Canada 
and Mexico, received nearly one-fourth, 
and Asian countries purchased about 21% 
of the total. 

Carbon black imports totaled approxi- 
mately 33.5 million pounds in 1975. Almost 
86% of these came from Canada, and 
10%, from Indonesia. The remainder came 
mostly from West European producers. 


The United States also imported 69,300 


pounds of bone black from Canada during 
the year and 377,518 pounds of lampblack 
from Indonesia and West Germany. 

Exported carbon blacks averaged 17.6 
cents per pound in 1975 compared to 12.5 
and 16.3 cents per pound in 1973 and 
1974, respectively. Imported carbon blacks 
cost U.S. consumers an average price of 
12.97 cents per pound in 1975; compara- 
tive costs for 1973 and 1974 were 11.4 
and 14.6 cents per pound, respectively. 
Imported bone blacks averaged 11.0 cents 
per pound, and lampblack was purchased 
at an average price of 41.2 cents per 
pound. 


WORLD REVIEW 


World production of carbon black de- 
creased about 12% in 1975. Output 
dropped most sharply in the highly indus- 
trialized societies of the United States, 
and Western Europe. Productivity re- 
mained fairly stable in Eastern Europe 


and even increased slightly in some devel- 
oping countries of Latin America and the 
Far East. Despite relatively large decreases 
in production, the United States, Japan, 
and Western Europe continued their domi- 
nance of the world market, collectively 
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accounting for about four-fifths of world- 
wide output. 

Although worldwide demand for carbon 
black generally plummeted during 1975, 
expectation of an improved market in 1976 
and continued but slow growth over the 
long term, induced some capacity expan- 
sion and new construction. 

Most development activity took place 
in Latin America and in the Far East, thus 
reflecting the belief of some industry lead- 
ers that carbon black consumption will 
grow more rapidly in developing regions 
than in the well-established industrial mar- 
kets. Presumably, as the developing re- 
gions prosper, their local demand for auto- 
mobiles and associated rubber products, 
mining equipment, and industrial machin- 
ery, will grow more rapidly than that in 
the more stable, established industrial 
markets. 

Demand remained high during the year 
in Brazil, and Companhia Petroquimica Bra- 
sileira increased the capacity of its Sáo Paulo 
plant to 160 million pounds per year. 
Other Brazilian activities included con- 
struction of a 72.7-million-pound-per-year 
plant at Candeias and another facility of 
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undisclosed capacity at Capuava, near Sáo 
Paulo. In Mexico a 13.2-million-pound- 
per-year plant was completed at Sala- 
manca, and plans were made to construct 
an 80-million-pound-per-year furnace black 
facility in Tampico; the Tampico facility 
will be completed in 1976. United Carbon 
of Venezuela is also expanding its pro- 
duction facilities. In the Far East, expan- 
sion or new construction was underway in 
the Republic of Korea, India, and Malay- 
sia. The facility under construction at 
Durgapur, India, will have a throughput 
capacity of 17.5 million pounds per year; 
projected output capacity of the other 
plants is not known. During the year, a 
6.6-million-pound-per-year plant was com- 
pleted at Kurnell, Australia. 

In the more industrialized foreign coun- 
tries, development activities focused mainly 
on improving Operating efficiency, partic- 
ularly in the area of energy consumption. 
In one expansion activity, however, Cities 
Service Co.'s Columbian Div. was reported- 
ly building a sixth production unit at its 
Hamilton, Ontario, furnace black plant. 
Ashland Chemical Co. closed a plant at 
Speyer, West Germany. 


TECHNOLOGY 


Carbon black, a petrochemical, is an 
extremely fine soot, primarily carbon (90% 
to 99%), that contains some hydrogen 
and oxygen. Oil furnace black may also 
contain small amounts of sulfur. Properties 
of carbon black are determined largely by 
the process of manufacture. Furnace black, 
which accounts for 99% of all carbon 
black produced, is made by three different 
processes—gas furnace, oil furnace, and 
thermal. Oil furnace processes accounted 
for 87% of all furnace black output in 
the United States during 1975; gas fur- 
nace production made up 9%, and thermal 
output dropped to 4% of the total. Brief 
descriptions of these processes, the channel 
process, and the manufacture of lampblack 
follow. 

Gas Furnace.—The gas furnace process 
is based on partial combustion of natural 
gas in refractory-lined furnaces. Carbon 
black is removed by flocculation and 
high-voltage electric precipitators. Yields 
of gas furnace blacks range from 10% to 
30% and are lowest for the smaller parti- 
cle-size grades. Properties of gas furnace 
blacks can be modified to a degree by 


changing the ratio of air to gas. High- 
Modulus Furnace (HMF) and SRF grades 
are generally produced from gas. 

Oil Furnace.—Liquid hydrocarbons are 
used in the oil furnace process. Natural gas 
is generally burned to furnish the heat of 
combustion, and atomized oil is introduced 
into the combustion zone to be burned to 
various grades of carbon black. Yields 
range from 35% to 65%, depending on 
the grade of black produced. Oil furnace 
grades are FEF, GPF, HAF, ISAF, and 
SAF. 

The most desirable feedstock oil for fur- 
nace black plants has 0° to 4° API gravity, 
is low in sulfur, and is high in aromatics 
and olefins. It comes from near the “bot- 
tom of the refinery barrel” and is similar 
in many respects to residual fuel oil. Ris- 
ing costs of natural gas have influenced 
the shift to a greater use of liquid feed- 
stocks and a corresponding decline in the 
use of natural gas as a source of carbon. 
Oil furnace processing has become highly 
flexible, supplementing channel blacks in 
most high-performance applications, not- 
ably passenger car tires. Carbon black 
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technology centers on the oil furnace black 
process. One recent study concluded that 
by injecting Oxygen or oxygen-enriched air 
into a furnace with a conventional burner, 
channel-type carbon black particles can be 
produced, and carbon black yields and en- 
ergetic yields of combustion can be im- 
proved. However, it was noted .^at since 
the tests were carried out on a p.iot scale, 
properties of the carbon black obtained 
might differ from those produced in an in- 
dustrial plant. 

Thermal.—Unlike channel and the gas 
and oil furnace blacks, thermal blacks are 
produced by cracking hydrocarbons; that 
is, by separating carbon from the hydrogen 
and not by the combustion of hydrocar- 
bons. Thermal furnaces are built in a 
checkerboard brickwork pattern. Two re- 
fractory-lined furnaces, or generators, are 
used. One generator is heated using hydro- 
gen as a fuel, while the other is charged 
with natural gas, which decomposes to 
produce thermal black and hydrogen. Hy- 
drogen collected is used as fuel for the 
generator being heated. Yields of carbon 
black range from 4096 to 5096 and are 
primarily in the large particle sizes. This 
process has been declining in importance 
because of its dependence on high-cost nat- 
ural gas as a feedstock and limited appli- 
cation of the large-sized particles produced 
by this method. 

Channel Black.—Made by the oldest 
process, channel black is a product of in- 
complete combustion of natural gas. Small 
flames are impinged on cool surfaces, or 
channels, where carbon black is deposited 
and then scraped off as the channel moves 
back and forth over a scraper. Properties 
of channel black are varied by changes in 
burner tip design, distances from tip to 
channel, and the amount of air made avail- 
able for combustion. The process is extra- 
ordinarily inefficient chemically. For rub- 
ber-reinforcing grades, the yield is only 
596; for high-color blacks of finer particle 
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sizes, the yield shrinks to 196. Low yields 
and rising gas prices have spurred the in- 
dustry to develop other methods to make 
blacks. | l 

Lampblack.—Lampblacks are manufac- 
tured by slowly burning selected oils and 
tars in a restricted supply of air. These 
blacks are of large particle size, possess 
little reinforcing ability in rubber, and are 
low in jetness and coloring power. They 
are of value as tinting pigments in certain 
paints and lacquers. In most applications 
lampbla-ks have been replaced by carbon 
blacks. 

Carbon Black Substitutes.—Coal-derived 
carbon blacks have yet to be produced com- 
mercially, but several small companies are 
marketing carbon black extenders and fil- 
lers that are produced from anthracite and 
bituminous coals. These carbon black sub- 
stitutes are used in rubber compounding 
and in the production of carbon paper, 
ink, paint, and plastics. Extenders (fillers 
from coal) are being utilized in conjunc- 
tion with furnace carbon blacks, replacing 
thermal blacks. 

New Technology.—Research into new 
technologies focused mainly on reclamation 
of carbon black from scrap tires. In one 
process, tires would be chemically decom- 
posed by pyrolysis, and oil, steel, and 
carbon black components would be recov- 
ered; it is believed that an average of 5.7 
pounds of carbon black can be recovered 
from each tire. À test-facility is to be set 
up by Goodyear Tire & Rubber Co. and 
The Oil Shale Corp. (TOSCO) at Rocky 
Flats, Colo. in 1976. If the process is 
successful, Goodyear plans construction of 
a scaled-up plant during 1977 that would 
produce about 63 million pounds of carbon 
black per year. In another process devel- 
oped by Cities Service Co. and Goodyear, 
ground-up scrap tires are mixed with feed- 
stock oil and burned in a limited amount 
of air to produce carbon black. 


Table 2.—Carbon black produced from liquid hydrocarbons and natural gas 


in the United States, by State 
(Thousand pounds) 


1971 1972 
Louisiana ........-.-.---- 1,078,732 1,077,977 
SSC bansa 1,326,158 1,425,874 
Other States 612,250 697,258 
Total . egene 3,017,135 3,201,109 


1 Excludes channel black. 


Change 
1973 1974 1975 from 1974 
(percent) 
1,207,708 1,192,795 887,719 —25.6 
1,611,127 1,434,797 1,228,195 — 14.4 
781,106 762,783 625,918 —17.9 
8,499,941 18,890,825 12,741,832 — 19.1 


CARBON BLACK 295 


Table 3.—Production, shipments and stocks of carbon black in the United States 
in 1975, by grade 
(Thousand pounds) 


SRF GPF FEF HAF SAF ISAF Thermal Total? 
Production ...........-.- 241,891 634,732 313,122 1,190,022 24,420 215,722 121,923 2,741,832 
Shipments 248.825 639,231 329,747 1,203,717 25.392 215,071 142,057 2,804,040 
Stocks: Dec. 81, 1975 -... 22,177 35.449 17.975 94.785 7,863 32,959 20,487 231,695 


1 Excludes channel black to avoid disclosing individual company confidential data. 


Table 4.—Number and capacity of furnace black plants operated in the United States 


Total daily capacity 
Number of plants 
State County or parish (pounds) 
1974 1976 1974 1975 

Aransass 1 1 
Gray uaonasedewiauacdiwek 1 1 
Hl 1 1 
Howard ———— —— 2 2 

I — M VVV 1 6,101,711 4.925.774 
o ³ AAA asss. 1 1 
Orange 1 1 
Tl ⁵³ĩðV³AAA EE 1 1 
Wheeler 1 1 

Total Texas. Laocaseuuduauecdeteauuuwmuuddaes 12 12 r 5,101,711 4,925,774 
Avoyelles DE 1 1 
Caleasieu 2 1 1 

Louislana e e 8,962,467 8,735,467 
St. Marr 3 8 
West Baton Rouge ----- 1 1 

Total Louisiana CONNU 9 9 8,962,467 8,735,467 
Alabama Russel .........----.--- 1 ED 
Arkansas .....--------- Dion 1 1 
California Kern wanviccsacesacccunas 3 3 
Kansas / A 1 1 

Ohio V I 2,585,839 2,499,143 
Oklahoma e FFF l 

arshal _... 

West Virginia — Pleasants .......----..- 1 1 

Total other States 11 10 2,585,339 2,499,143 

Total United States 222222 32 81 r 11,649,517 11,160,884 
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Table 5.—Fuel and feedstocks used in carbon black production, by State * 


Other 


Louisiana Texas States 2 Total 
1974 
Carbon black production: 
C/ ⁰˙· runana aAa thousand pounds 1.192, 795 1,434,797 762,733 3,390,325 
Vale” urna aa thousand dollars $131,811 $165,608 $84,867 $372,281 
Average value 2 cents per pound 11.05 10.84 11.12 10.98 
na A ei used: 
33 T million cubic feet 23,668 11,781 4,681 40,130 
Value EEN thousand dollars $9,299 $4,466 $2,687 $16,402 
Average value 
cents per thousand cubic feet 39.29 87.91 r 56.33 40.87 
Carbon black produced ... thousand pounds .. 141,344 22,736 17,059 181,189 
Lignin 5 used: 
33 A thousand gallons .. 175,507 257,968 145,336 578,811 
Value MUN ton RM TCR thousand dollars $44,614 $57,965 $35,622 $138,201 
Average value ........---- cents per gallon .. 25.42 22.47 24.51 23.87 
Carbon black produced .... thousand pounds 1,051,451 1,412,061 745,674 8,209,186 
1976 
Gei black production: 
i! en thousand pounds .. 887,719 1,228,195 625,918 2,741,832 
Valle sacando daras thousand dollars $102,664 $134,946 $68,763 $306,878 
Average value ===... Cents per pound 11.66 10.98 10.98 11.17 
Natural gas used: | 
Totaal million cubic feet 18,984 7,669 4,593 26,246 
. thousand dollars $9,788 $4,702 $8,808 $18,288 
Average value 
cents per thousand cubic feet .. 69.60 61.31 82.79 69.49 
Carbon black produced ... thousand pounds 105,906 19,081 11,279 136,266 
Liquid hydrocarbons used: 
Total NA thousand gallons .. 156,826 237,887 128,185 517,398 
Vall thousand dollars $42,184 $58,767 $33,577 $184,528 
Average value cents per gallon .. 26.98 24.70 27.25 26.00 
Carbon black produced ... thousand pounds .. 781,813 1,209,114 614,639 2,605,566 
r Revised. 


1 Natural gas figures represent both fuel and feedstocks inputs to the production process. 
3 Arkansas, California, Kansas, Ohio, Oklahoma, and West Virginia. 


Table 6.—Liquid hydrocarbons and natural gas used in manufacturing carbon black 
in the United States and average yield 


1971 1972 1973 1974 1975 


Natural gas used 2 222 million cubic feet .. 63,699 53,939 49,682 40,180 26, 246 
Average yield of carbon black per thousand cubic | 
A NN EL pounds .. 6.06 5.02 4.96 4.61 5.19 
Average value of natural gas used per thousand 
cubic e... coronación cents ... 17.51 19.54 24.19 40.87 69.49 
Liquid hydrocarbons used thousand gallons .. 547,704 590,753 623,286 578,811 517,398 
Average yield of carbon black per gallon 
pounds 4.92 4.96 5.22 5.54 5.04 
Average value of liquid hydrocarbons used 
per gallon AAA eer eg cents 7.96 8.18 9.08 23.87 26.00 
Number of producers reporting 8 9 8 8 8 8 
Number of plants 2 ER E mm e Se 87 84 84 84 82 


Table 7.—Sales of carbon black for domestic consumption in the United States, by use 
(Thousand pounds) 


Change 

Use 1971 1972 1978 1974 1975 from 1974 

- (percent) 
Ink ansiada 75,201 82,532 84,864 83,009 72,826 — 12.9 
Fail! 18.693 21, 408 21.667 18,936 18.437 — 2.6 
ll AA aee 3,767 4,225 4.212 8,604 4,241 + 17.7 
Rubber 2o 0._ 2,678,151 2,958,779 8,114,565 2,925,032 2 553,778 — 12.7 
Miscellaneous! ___ 77,715 84,764 88,786 115,939 80,675 — 80.4 
Dot 222.-- 2,853,527 3,146,708 3,313,594 3,146,520 2,729,457 — 13.8 


1Includes chemical, food, metallurgical, and plastics. 
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Figure 2.—Sales for domestic consumption. 
Table 8.—U.S. exports of carbon black, by country 
(Thousand pounds and thousand dollars) 
1978 1974 
Country 
Quantity Value Quantity Value Quantity 
North America: 
eee, 26,226 1.942 15.170 2,259 18,956 
Costa Rica -................. 187 17 4 8 837 
El Salvador ........-- Ee 85 7 47 6 471 
Guatemala 1,549 161 1,333 159 8 
Honduras 8 83 11 100 20 is 
Jamaica 3 1.391 148 1.170 141 9 
Mexico ........--. ER 4,303 842 6,507 446 6,718 
Other 5 46 13 7 13 65 
el eeu 83,870 2,641 24,403 8,052 21,664 
South America: 
Argentina 1,553 198 1,077 198 379 
Brazil EE 24,074 2,178 17,417 2,182 2,028 
Chile ee 446 6 340 81 594 
Colombia 543 79 959 119 188 
cua dor EDEN FI, 35 8 24 61 
Periü BEE PONE 216 40 263 61 260 
Uruguay -anses 151 3 66 40 
Venezuela e EE up e 670 74 651 101 884 
Other . . 2 10 83 5 20 
Total ..-.........- 3 27,750 2,651 20,830 2,759 4,454 
Europe: 
Austria DET 145 17 92 24 =s 
Belgium- Luxembourg 1.900 242 5,014 724 786 
Denmark sirios e 596 125 712 263 56 
Finland .....--. ... . ..... 227 128 117 82 66 
n, A 14,444 1,661 23,2565 8,783 9,122 
Germany, West PN 9,880 929 15,444 2,246 5,562 
Hung ar TA S 81 30 22 
Hal? 2ll2.2--22wassazes 33 4,142 735 5,892 1,508 2,234 
Netherlands 30,436 5,179 10,174 2,459 873 
Norway, 281 27 265 87 113 


1975 
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Table 8.—U.S. exports of carbon black, by country— Continued 


(Thousand pounds and thousand dollars) 


1973 1974 1975 
Country — — TT O — 
Quantity Value Quantity Value Quantity Value 
Europe—Continued 
re nun kanNnkos 9 47 7 28 14 
Portugal 2 500 63 172 33 272 46 
Romania 2 522 87 410 168 44 117 
SDAI T Z; a a 2,741 847 5,188 1,029 2,081 867 
Sweden ....-... 84 480 99 1,046 207 
Switzerland ..... . . 724 93 1.397 198 201 53 
United Kingdom 9,411 1,335 10,746 2,239 12,696 1,856 
Yugoslavia ...... --nmmľ[mț 828 75 418 r 81 11 8 
Other 5 2 47 18 30 44 
Total- A uc 2; sos 76,229 11,080 80,011 14,918 85,192 5,557 
Africa: 
Age 3 4 33 10 16 7 
Aus 73 7 329 44 4 1 
! A cease 10 2 = z 29 18 
Ethiopia 22 GE = - 2 108 21 
Gans 2,262 244 2, 387 349 2.750 472 
KOnUn ll ololcsndnese qu Sa 1,173 98 1,524 236 1,071 221 
Morocco 29 3 42 8 32 6 
South Africa, Republic of 5,148 624 8,945 1,049 2,796 456 
Tanzania .... .. .. ....... 350 35 1,332 246 . 905 166 
BPA DIS: AAA 44 7 651 84 x du 
Other ·¹Üw̃ꝛ mm =... 50 11 35 5 27 9 
S cios 9,142 1.035 15,128 2,031 7,732 1,872 
Asia: 
Cambodia .........--------- 110 11 109 19 ES we 
Hong Kong 871 58 258 60 262 50 
e, see 619 97 572 135 272 74 
Indonesia 2222 252 28 1.242 176 170 33 
Ful o ainia 65 15 73 16 25 7 
Israel eee eee soe E 431 59 477 61 875 67 
rr soeia 13,706 3,165 23,452 4,577 4,727 1,962 
Korea, Republic of .....-.-- 4,019 486 2,117 256 408 180 
Lebanon 22222 136 11 152 21 MR t 
Malaysia ..--------.-------- 155 23 4,872 720 2,920 508 
Pakhista gn 3,123 278 2,365 344 2,234 346 
Philippines 222 1.211 189 1.206 124 144 26 
Singapore 2 277 56 5,188 984 226 38 
Sri Lana 222 "E == 224 86 804 57 
Taiwan ..... bu ccc eeonceoes 14,110 1,381 6,699 851 5,165 915 
Thailand creas ce 356 43 3,713 473 658 112 
Türk eniami 164 34 186 40 = Sg 
Vietnam, South .........-.- 1,840 160 8,809 617 451 64 
e cern npun EnS 16 2 | 4 8 b 
Fi!!! naie 40,451 6,046 56,727 9,364 18,334 4,489 
Oceania: 
Australia 3,429 411 3,483 672 352 107 
New Zealand .........-..-.-- 1,794 192 1,155 151 319 63 
'TOot8l MAA 5,223 603 4,638 828 671 170 
Grand total ........-..... 192,665 24,056 201,787 32,947 87,947 15,474 


r Revised. 
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Table 9.—U.S. exports of carbon black in 1975, by month 


(Thousand pounds and thousand dollars) 


Channel Furnace Total 
Month —————— ——OSo"s. —— — O —>———əƏ=——o_— .[—-— —. 
Quantity Value Quantity Value Quantity Value 
January EE 261 153 4,054 723 4,315 876 
February 222222222222 385 147 4,296 729 4,681 876 
March ..-.-..... . midesiinen 213 273 5,536 892 5,749 1,165 
ADT ar a 153 195 5,548 827 5,701 1,022 
/ 8 193 108 3.281 628 3,474 786 
June EEIE OE E T meu. 212 115 5,242 838 5,454 953 
July. eer 217 188 4,914 836 5,131 1,024 
AUSUsSL . uy S Z na uS ues 124 92 7,489 1,353 7,613 1,445 
September 532 294 6,946 984 7,478 1.278 
Oetobe . -=.= 815 424 8,104 1.344 8,919 1,768 
November ..... 2 551 256 7,562 1,372 8,113 1,628 
December ne -n> 10,023 855 11,296 1,848 21,319 2,703 
Total eer Se 13,679 3,100 74,268 12,374 87,947 15,474 


Table 10.—Carbon black: World production, by country 
(Million pounds) 


Country ? 1973 1974 1975 P 
Are... A 66 66 66 
·ĩ5Ü⁵BL1J ↄꝰꝗ³uI nn. d ici 131 156 160 
Fl; ĩ ↄꝙVJn ]ð ͥ A y 4 4 4 
, . ß ß ß ss su EU ard 143 193 200 
% uuu Z u aS ose EE 258 249 220 
%%% ⁰o¹ũwↄ mA ] o = d d AA 50 55 55 
Czechoslovakia © eege 66 66 66 
Prance EE 858 346 825 
Germany, West. dn p EL LO NM 641 661 e 569 
Hüngary e e ß RR: 10 10 10 
1111 ³˙¹.ſſſſ ³ A EL ³¾ A A SDS EAE 100 143 135 
e ³ y AA 3 6 7 

ß EE Sa 1 
Itali" EES 324 334 e 282 
ll! ³ ³ÄA 8 891 830 815 
Korea, Republic of . y leew 29 35 53 
NTV A ͤ / ³· A ͥ ⁰⁰ãʒdt d S asua e 74 75 80 
/G ͥ Ür iini... ³o¹wꝛm ð 219 223 175 
C ͥͥͥͥͥ‚ͥ‚Qͤͥ z yd ee ee PE És e 10 
eh AT NEE ß Es 171 173 e 176 
South Africa, Republic of 88 e 83 89 
AA II EE EE r 129 115 90 
SSS q rPVæ. ͥ⁰⁰⁰ęm;œ: . 0 v. ꝛ x EE 63 e 62 e 52 
n a ae ñ ñ . A (2) (2) (2) 
United. Kingdom? inscrit impie ba ora E ee 481 448 e 380 
United States: eege eelere 3,500 3,390 2,741 
/ a o e EE 18 40 37 
Vumoslavia ©: 242500 ese ⁵ QG --- ð 34 41 e 42 

Total ¿usa e ĩðâ2W; ³ĩð2— 8 r 7,846 7,808 6,854 
e Estimate. P Preliminary. r Revised. 


1In addition to the countries listed, the People's Republic of China, Norway, Poland, Turkey, 
and the U.S.S.R. produce carbon black, but production is not reported, and available information 
is inadequate to permit formulation of reliable estimates of output levels. 

2 Less than % unit. 

8 Includes vegetable black but excludes acetylene and bone black. 
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Cement 


By Jean W. Pressler * 


Shipments of portland cement including 
cement imported and distributed by do- 
mestic producers from plants in the United 
States and Puerto Rico in 1975 were 67, 
776,000 tons, 15% less than in 1974 and 
the lowest since 1963. This was also 22% 
below the record shipments of 86.6 million 
tons in 1973. It was the first time in the 
past 30 years and only the fourth time in 
nearly 100 years (1880) that portland ce- 
ment shipments declined for two or more 
consecutive years. 

In spite of decreased shipments, total 
mill value was $2.1 billion, compared with 
that of 1974, reflecting a unit value increase 
of $4.57 per ton. 

In 1975, the cement industry had to con- 
tend with soaring fuel costs and the reces- 
sion. But advantageously, sales and cash 
flow moved in gear with one another, a 
basic change since pre-1970. It was easier to 
put through price increases to offset higher 
costs, and during 1975 the average price of 
cement increased 17.2%, in spite of 15% 
lower shipments. With a projection of the 
20-year historical growth rate of 1.4% for 
portland cement shipments, cement pro- 
ducers will be able to achieve higher op- 
erating rates and thus reduce unit costs 
and increase profit margins. In the next 10 
years, undercapacity rather than over- 
capacity will be a problem because few new 
plants are scheduled to go onstream in the 
near future. 

Lone Star Industries, Inc.'s Seattle cement 
plant received the 1975 Clean Air Award 
from the Washington Lung Association, 
and its Nazareth, Pa. plant was given the 
1975 Environmental Award of the North- 
ampton County Conservation District. 
Louisville Cement Co.'s Logansport, Ind. 
plant, with 3,666 days without a lost-time 
accident, was the leader among Portland 


Cement Association members competing 
for the 1975 Safety Contest Awards. An 
additional 12 plants with more than 1,000 
days without a lost-time accident were also 
mentioned. 

According to the National Safety Coun- 
cil, of 41 major industries, the cement in- 
dustry was in 32d place for average severity 
of accident rates, but was in first place in 
the nonmetallic group, with 1,119 days lost 
from work per million man-hours. For the 
average injury frequency rate, cement was 
in 2d place in the surface mining group 
and 24th place in the 41-major-industry 
group, with a rate of 10.69 disabling in- 
juries per million man-hours. The average 
days lost per disabling accident in the ce- 
ment industry was 105, compared with 57 
for all industries combined. The cement 
industry was divided into two categories: 
(1) Mills, which had an average accident 
frequency rate of 10.63 and a severity rate 
of 975; and (2) quarries, which liad 11.13 
and 2,357, respectively. 

Continuing from yearend 1974, the con- 
struction industry, and residential building 
especially, was severely hit in the 1975 re- 
cession by the high cost of money and infla- 
tion; this resulted in high unemployment 
in the industry, and shipments declined 
in 1975 for the second year in a row. In the 
last half of the year, the economy started to 
recover, the construction industry began 
to follow along, and shipments of cement 
increased slightly, thus setting the stage for 
increased production. 

Many cement producers were convert- 
ing their plants to the use of coal, or to its 
utilization as a backup fuel, principally 
owing to rising energy costs and natural 


1 Physical scientist, Division of Nonmetallic 
Minerals. 
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gas shortages. Increased utilization of pre- 
heaters, conversion from wet to dry proc- 
essing, and exploration, development, and 
investment activities to establish independ- 
ent fuel reserves were becoming accepted 
energy conservation measures. 

Statistical data in some tables are ar- 


ranged by State or groups of States to form 


cement districts. A cement district repre- 
sents either a segment of a State or a group 
of contiguous States. In several cases it was 
necessary to group together States that are 
not contiguous. The States of California, 
New York, and Pennsylvania were divided 
to provide additional marketing informa- 
tion. Divisions for these States are as fol- 
lows: 

California, Northern.—Points north and 
west of the northern borders of San Luis 
Obispo and Kern Counties and the western 
borders of Inyo and Mono Counties. 
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California, Southern.—All other counties 
in California. 

New York, Western.—All counties west of 
a dividing line following the eastern 
boundaries of St. Lawrence, Lewis, Oneida, 
Madison, Chenango, and Broome Counties. 

New York, Eastern.—All counties east of 
the above dividing line. 

New York, Metropolitan.—The five coun- 
ties of New York City (Bronx, Kings, New 
York, Queens, and Richmond) plus West- 
chester, Rockland, Suffolk, and Nassau 
Counties. 

Pennsylvania, Eastern.—All counties east 
of the eastern boundaries of Potter, Clinton, 
Centre, Huntingdon, and Franklin Coun- 
ties. 

Pennsylvania, Western.—All other coun- 
ties in Pennsylvania. 


Table 1.—Salient cement statistics 
(Thousand short tons and thousand dollars) 


1971 
United States: 2 
Production 3 e 78,824 
Shipments from mills 33 ..... 80,89 
Value 8 $1,528,056 
Average value per ton 334 ____ $19.01 
Stocks Dec. 31 at mills? 2:2 6,425 


Exports 84 


Imports for consumption 3.057 
Consumption, apparent 528 81.498 
World: Production ..........-. 679,948 


1972 1973 1974 1975 
82,597 85,513 80,917 68,139 
83,83 88,66 81,03 69,102 

$1, 124, 140 $1,975,409 $2,150,659 $2,159,160 
$20.6 $22.2 $26.54 $31.25 
7,036 5,512 7,467 6,930 

83 268 199 417 

4,851 6,647 5,702 3,637 
84,952 90,679 82,862 70,062 
723,796 r 773,769 r 776,066 766.347 


r Revised. 
1 Excludes Puerto Rico. 
2 Portland and masonry cement only. 


3 Includes imported cement shipped by domestic producers. 
4 Value received, f. o. b. mill, excluding cost of containers. 


5 Quantity shipped plus imports minus exports. 


6 Adjusted to eliminate duplication of importes clinker and cement shipped by domestic cement 


manufacturers. 


DOMESTIC PRODUCTION 


During 1975, 1 State agency and 56 com- 
panies operated 178 plants in 41 States, and 
another 2 companies operated 3 plants in 
Puerto Rico to manufacture l or more 
kinds of hydraulic cement. 


PORTLAND CEMENT 


Manufacturers in the United States and 
Puerto Rico produced 64,539,000 tons of 
clinker and imported 1,207,000 tons of for- 
eign clinker to grind 66,796,000 tons of 
portland cement. Domestic producers 
shipped 67,776,000 tons of portland ce- 


ment, which included 980,000 tons of im- 
ported cement. Stocks at mills decreased by 
0.5 million tons. An additional 1.3 million 
tons of portland cement was imported and 
shipped or used by others not producing 
cement in the United States and Puerto 
Rico. 


Much capacity was shut down during the 
year, mostly obsolete or inefficient equip- 
ment, especially kilns and mills, that was 
not replaced. Several major expansion and 
improvement programs involving new kilns 
and mills were completed during the year. 


CEMENT 


The rate of installation of dust collectors 
in the cement industry remained high dur- 
ing 1975, but was not quite up to 1974, or 
the record pace of 1973, when dust collec- 
tors were the biggest single item installed. 

Only three new cement distribution ter- 
minals were known to have been built in 
1975, but several were enlarged. None is 
known to have been closed down. At two 
of the five cement plants shut down com- 
pletely during the year, the storage and 
distribution facilities will be used as ter- 
minals for other company plants. 

Thirty-one companies had multiplant 
operations ranging in number from 2 to 14 
plants. Nevertheless, no single company 
accounted for more than 6.49, of the total 
clinker production capacity. The 5 largest 
producers comprised 25.8% of the clinker 
production capacity; the 10 largest ac- 
counted for 46.5%; and the 20 largest had 
72.2% of the total capacity. The 10 largest 
companies in terms of clinker production 
capacity were: Ideal Basic Industries, Inc; 
General Portland, Inc.; National Gypsum 
Co.; Martin Marietta Cement; Amcord, 
Inc.; Universal Atlas Div. of United States 
Steel Corp; Kaiser Cement & Gypsum 
Corp.; Marquette Cement Manufacturing 
Co.; Medusa Cement Co.; and Lone Star 
Industries, Inc. (including Citadel Cement 
Corp., a joint venture). The largest indi- 
vidual plant was at Alpena, Mich., op- 
erated by Huron Cement Div. of National 
Gypsum Co. 

Production Capacity.—Only one new 
single-kiln plant with an annual capacity 
of 550,000 tons was brought into produc- 
tion during the year. An additional 9 new 
kilns started operating at existing plants, 
while 41 old kilns were permanently re- 
moved from service, leaving a net annual 
capacity loss of about 2,700 tons per day. 
Of the 10 new kilns installed, 2 were wet 
process, 2 were dry process, and 6 were dry 
process with suspension preheaters. 

At yearend 435 kilns were being op- 
erated by 52 companies and a State-owned 
company in South Dakota at 164 plants in 
4] States and Puerto Rico, with an esti- 
mated 24-hour daily clinker production ca- 
pacity of 290,000 tons. An average of 47 
days of downtime was reported for kiln 
maintenance and replacing refractory brick. 
Based on 318 days of operation, the àp- 
parent annual clinker production capacity 
of the industry was 92.3 million tons. 
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In 1975, the closing of 5 plants and the 
startup of 1 new plant, coupled with the 
annual reappraisal of daily clinker pro- 
duction capacity by 25 companies, resulted 
in a net loss of 2,700 tons of daily clinker 
capacity. A recapitulation of this net loss 
follows: 


Number Tons 
Type of change of kilns per day 
New, added, replacement +10 + 14,014 
Abandoned ..........-.--.... —41 — 11,814 
Company reappraisal ........ TE — 4,906 
Net changne — 31 — 2,706 


At yearend the average annual clinker 
capacity of each plant in the United States 
was 570,000 tons, and the average annual 
clinker capacity of each kiln was 209,000 
tons. Average kiln capacity varies widely 
with the many States and market areas, 
from 95,000 tons per year in one State to 
430,000 tons per year in another. Seven 
States representing 17%, of total U.S. ca- 
pacity have an average kiln capacity of 
350,000 tons per year, and 22 States rep- 
resenting 60% of total U.S. capacity have 
an average kiln capacity of 270,000 tons per 
year. 


The 20-year historical growth rate of 
U.S. cement capacity, including Puerto 
Rico and clinker imports, is 1.4%. Al- 
though clinker manufacturing capacity has 
been increasing at a rate similar to that 
of domestic cement consumption, clinker 
imports have been increasing at a much 
faster rate and may in time support a 
more rapid U.S. clinker capacity growth 
rate. It is estimated that through 1985 the 
clinker-manufacturing-capacity growth rate 
may approach 2.5%. 


During the year 168 clinker-producing 
plants, including 7 white cement facilities, 
were in operation. Six of the white cement 
facilities were adjacent to gray cement 
plants. Twelve grinding mills operated 
only on imported, purchased, or interplant 
transfers of clinker: Four of these pro- 
duced only masonry cement, one ground 
both portland and masonry cement, and 
seven ground portland cement only. Based 
on the fineness necessary to grind Types I 
and II cements, and making allowances for 
downtime required for maintenance, the 
cement industry in the United States and 
Puerto Rico had an estimated grinding 
capacity of 106 million tons of cement an- 
nually. 
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During 1975 clinker was produced by 
wet-process kilns at 98 plants and by dry- 


process kilns at 64 plants 6 plants had: 


both processes in operation. Dry-process 
kilns with preheaters were becoming in- 
creasingly important because of lower fuel 
consumption. 


In the interests of energy conservation 
and the realization of substantial fuel 
economies, 23 companies in 28 different 
plants were utilizing 48 preheater installa- 
tions in their kiln operations at yearend. 
Seven Grudex? preheaters were operating 
on 10 kilns at 2 plants, and 7 traveling- 
grate preheaters were operating at 4 
different plants. A steady growth in instal- 
lation of suspension preheaters continued 
in 1975. During the year, nine new suspen- 
sion preheaters were put onstream and 
ranged in size from 550 to 2,000 tons per 
day. From 1973 through 1975, the number 
of suspension preheaters almost doubled. 
There were 18 suspension preheaters in 
1973, 25 in 1974, and 34 in 1975. 


New Plant Installations.—Only one new 
plant was completed in 1975. Late in 
December the Florida Mining and Mate- 
rials Corp. started up its new $31 million, 
550,000-ton-per-year cement plant near 
Brooksville, Fla. This was the only all-new 
cement plant at a new location completed 
during the year. All mechanical and elec- 
trical equipment was supplied by the Poly- 
sius Corp. of Atlanta, Ga. including a 
pneumatic homogenizing system, a 24-foot, 
four-stage counterflow GEPOL suspension 
preheater with a 14.5-foot by 229-foot-long 
dry-process kiln, a 20-foot-diameter separa- 
tor, a 13- by 32-foot airswept raw ball mill, 
and an air-lift conveyor system. Other 
equipment included a Jeffrey 600-horse- 
power reversible limestone crusher, a Haze- 
mag 45-ton-per-hour crusher, a 280-ton-per- 
hour  Pohlig-Heckel-Bleichert Vereinigte 
Maschinenfabriken AG (PHB) reclaiming 
scraper, a Fuller grate cooler, two 2,500- 
horsepower finish mills, and a Joy (Western 
Precipitation) glass baghouse. 

Plant Closures.—Five plants perma- 
nently ceased production of cement and 
clinker in 1975: Ideal Basic Industries, Inc. 
(Baton Rouge, La.); Marquette Cement 
Manufacturing Co. (Milwaukee, Wis.) ; 
Universal Atlas Cement Div., United States 
Steel Corp. (Fairborn, Ohio and Duluth, 
Minn.); and The National Portland Ce- 
ment Co. (Brodhead, Pa). 
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Plant Improvements and Expansions.— 
During 1975, three plants replaced or sup- 
plemented existing plants at the same loca- 
tion. They are Ash Grove Portland Cement 
Co., Louisville. Nebr.; Citadel Cement 
Corp., Roanoke, Va.; and Missouri Port- 
land Cement Co., Joppa, 111.2 


Seven major expansion and improvement 
programs involving new kilns or kilns and 
mills were completed in 1975. They were 
Kaiser Cement & Gypsum Corp., Longhorn 
Div., San Antonio, Tex.; Martin Marietta 
Corp., Southern Div., Roberta, Ala.; Maule 
Industries, Inc., Pennsuco, Fla; Missouri 
Portland Cement Co. Joppa, Ill; The 
Monarch Cement Co., Humboldt, Kans.; 
National Gypsum Co., Huron Cement Div., 
Alpena, Mich.; Northwestern States Port- 
land Cement Co., Fort Dodge, Iowa; and 
The Whitehall Cement Manufacturing Co., 
Cementon, Pa. 


The Ash Grove Portland Cement Co. in 
1975 completed the second phase of a 
three-phase program at Louisville, Nebr. 
Phase II included a new dry-process kiln 
with a traveling-grate preheater and a 
cooler. This kiln replaced five old wet- 
process kilns. Also included were four 2,170- 
ton kiln feed silos, a coal mill, a 
double-chamber precipitator for the kiln, 
and a baghouse collector for the cooler. 


Citadel Cement Corp., a joint venture of 
Lone Star Industries, Inc., and Canada Ce- 
ment Lafarge Ltd., completed the $35 mil- 
lion expansion of its plant near Roanoke, 
Va. New equipment included a grate pre- 
heater kiln, a 22-foot-diameter pelletizing 
pan, three electrostatic precipitators, a 10- 
by 41-foot clinker cooler, two raw roller 
mills, two 13- by 34-14-foot finish mills, a 
homogenizing system, and a computer sys- 
tem. Site preparation started for Citadel's 
new 750,000-ton-per-year $50 million ce- 
ment plant at Demopolis, Ala., which is 
now scheduled for startup in mid-1976. 
This plant will replace the existing plant 
at the site being operated by Citadel under 
lease from Lone Star Industries. 


? Grudex is & special type of preheater devel- 
oped by Coplay Cement Manufacturing Co. and 
fabricated by Kennedy Van Saun Corp. 


3 Trauffer, W. E. Outlook & Review 1975-1976: 
Portland Cement—Costs, Prices Up, Revenue 
Static in 1976; Increased Shipments Expected in 
1976. Pit € Quarry, v. 68, No. 7, January 1976, 
pp. 55-66. 
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Kaiser Cement & Gypsum Corp. com- 
pleted an expansion program at its Long- 
horn Div. plant near San Antonio, Tex. 
The capacity of this plant was nearly 
doubled. New equipment included a dry- 
process kiln with a suspension preheater 
and grate cooler, a raw roller mill, and a 
modular glass baghouse for both the kiln 
and cooler. More than $1 million went into 
air pollution control equipment. The kiln 
and mill are controlled by electronic in- 
strumentation. Early in 1975 Kaiser an- 
nounced the completion of a new cement 
distribution terminal in Phoenix to serve 
the Arizona market. A 1,600-ton silo was 
added to the terminal on Kauai, Hawaii. 

A major expansion and renovation pro- 
gram at the Roberta, Ala., plant of Martin 
Marietta Corp. included kiln and cooler 
baghouses, expanded feed ends and chain 
systems in the two cement kilns, the in- 
stallation of a raw mill and related facil- 
ities, and the conversion of raw mills to 
finish grinding. 

Maule Industries, Inc., completed the first 
of two stages of an expansion program at 
its Pennsuco, Fla., plant. This increased 
its capacity from 430,000 tons per year to 
about 1,200,000 tons per year. 


Missouri Portland Cement Co. completed 
a $21 million expansion of its Joppa, III., 
cement plant, which doubled its capacity 
to 750,000 tons per year. 


The Monarch Cement Co. completed a 
$13 million expansion, modernization, and 
pollution control program begun in 1971 
at its Humboldt, Kans., plant. This is one 
of the few plants in the United States with 
100% of its production from preheater 
kilns. 


At the Alpena, Mich., plant of the Huron 
Cement Div., National Gypsum Co., a ma- 
jor modernization and expansion program 
was completed. A unique feature was the 
use of two waste-heat boilers, which trans- 
form waste heat from the kiln into power 
through the use of steam generators. 


Northwestern States Portland Cement Co. 
completed a major expansion and.improve- 
ment program at its Mason City, Iowa, 
plant. 


The Whitehall Cement Manufacturing 
Co. completed the expansion of its plant 
at Cementon, Pa. Operation of the kiln 
and mill is controlled by the existing on- 
line process control computer. 


305 


The swing to coal firing of kilns was 
evident from the fact that 20 Raymond 
coal mills were shipped to U.S. plants in 
1975, and 26 were scheduled for 1976 in- 
stallation. 

New plant and important plant expan- 
sion and improvement programs reported 
in 1975 involved a total expenditure of at 
least $313 million, well ahead of similar 
estimates in any recent year. 

Alpha Portland Cement Co. reportedly 
completed another phase of a 4-year mod- 
ernization and expansion program at its 
Birmingham, Ala., plant, which included 
a new quarry. 

Amcord, Inc, completed the conversion 
from natural gas to coal firing at the three 
plants of its western subsidiaries—Phoenix 
Div. at Clarkdale, Ariz., and the two 
Riverside Div. plants at Oro Grande and 
Riverside, Calif. 

Coplay Cement Manufacturing Co. was 
reported to have purchased the cement 
plant at Craigsville, Va., which was shut 
down in 1968 by Lehigh Portland Cement 
Co. This plant was to be rehabilitated and 
used to process clinker from  Coplay's 
Pennsylvania plants. 

Cyprus Hawaiian Cement Corp., owned 
by Cyprus Mines Corp., completed the final 
stage of an expansion program which in- 
creased capacity to 470,000 tons per year. 

The Dundee, Mich., plant of Dundee 
Cement Co. commissioned two gravel-bed 
filler systems to clean the clinker coolers' 
exhaust air of particulates. The filter sys- 
tems were controlled by programmable 
controllers. 

At the San Andreas, Calif, plant of the 
Calaveras Cement Div. of The Flintkote 
Co., a $4 million improvement program was 
completed. Engineering was underway for 
coal-burning systems to be installed at both 
the Division's plants At the Diamond- 
Kosmos Div. plant at Middlebranch, Ohio, 
three kilns were shut down, and the fourth 
operated under an Environmental Protec- 
tion Agency variance that was to expire 
July 1, 1976. 

Ideal Cement Co. reportedly has well 
underway the modernization program at 
the Knoxville, Tenn., plant of its Volunteer 
Div. Production of cement at Ideal's Baton 
Rouge, La., plant was terminated perma- 
nently on March 31, 1975, but the site will 
continue as a distribution terminal. Ori- 
ginally built as an aluminum-sintering 
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plant during World War II, it was pur- 
chased by Ideal in 1950 and converted to 
portland cement manufacture in 1951. Ideal 
was planning conversion of all plants using 
either natural gas or oil, to coal as the 
primary fuel. Stansbury Coal Co., a joint 
venture of Ideal, will reopen a mine near 
Rock Springs, Wyo., to produce coal for 
the company's plants at Boettcher, Colo., 
Superior, Nebr., Devil's Slide, Utah, 
Trident, Mont., and Seattle, Wash. 

At the Bath, Pa., plant of Keystone Port- 
land Cement Co., two baghouse collectors 


were installed on clinker coolers. Conver- : 


sion to the use of coal as a primary fuel 
was also accomplished. 

. Louisville Cement Co. announced that it 
was awarding a contract to design and 
build a suspension preheater kiln and raw 
roller mill system at its Speed, Ind., plant 
at a cost of about $25 million. 

The Marquette Co. is reported to have 
well underway at its Hagerstown, Md, 
plant a $7 million improvement program. 
Marquette permanently closed down its 
230,000-ton-per-year cement plant in Mil- 
waukee, Wis. This will be used only as a 
distribution center. 

At the Martinsburg, W. Va., plant of 
Martin Marietta Corp. the installation of 
three clinker cooler baghouses was com- 
pleted. Installation of a clinker cooler 
. baghouse was completed at the Thomaston, 
Maine plant and engineering was in prog- 
ress to convert this plant from wet to 
semidry. At the Davenport, lowa, plant 
a major improvement and renovation pro- 
gram at a cost of some $10 million was 
completed. Construction was nearing com- 
pletion on coal handling, storage, and 
grinding facilities at the Tulsa, Okla., 
plant. 

National Cement Co., dic. which was 
acquired by the Société des Ciments Vicat 
of Grenoble, France, from the Mead Corp. 
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in mid-1974 was reportedly making good 
progress on the modernization and expan- 
sion program then announced for its Rag- 
land, Ala, plant. An SF process clinker 
flash-calcining system, the first in this coun- 
try, with a four-stage suspension preheater, 
was ordered. 

Allentown Portland Cement Co., a divi- 
sion of National Gypsum Co., reportedly 


completed the expansion of its Evansville, 


Pa., plant. 

The Oregon Portland Cement Co. was 
installing an electrostatic precipitator at its 
Lime, Oreg., plant. 

The Cement Div. of Penn-Dixie Indus- 
tries, Inc., was installing two electrostatic 
precipitators at its plants at Kingsport and 
Richard Citys Kai both for completion 
in 1976. 1355 

Puerto Ricam gement Co., Inc., with 
plants at Ponce Al San Juan, P.R., late 
in 1974 was grantetiea price increase and 
a Puerto Rican Government loan of about 
$15 million to help finance an air pollu- 
tion control program now underway at 
these plants. 

San Juan Cement Co., Inc., put into op- 
eration a $5 million emission control pro- 
gram which included increasing the 
capacity of existing baghouses and instal- 
ling bag dust collectors throughout the 
plant. 

The South Dakota Cement Plant, Rapid 
City, S. Dak., was conducting a major ex- 
pansion program. 

The Universal Atlas Cement Div. of 
United States Steel Corp. was installing a 
new 600,000-ton-per-year dry-process ce- 
ment operation at Leeds, Ala. Extensive 
modernization and expansion at its Buffing- 
ton, Ind., plant was completed in mid-1975. 
Universal Atlas announced that it would 
close down permanently, at the end of 1975, 
its plants at Fairborn, Ohio, and Duluth, 
Minn. 
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Table 2.—Portland cement shipped by producers in the United States, by district 


(Thousand short tons and thousand dollars) 


1974 1975 
District . Average A Average 
Quantity Value Der ton Quantity Value pér ton 

New York and Maine 4,733 121,779 $25.73 3,697 97,102 $26.27 
Eastern Pennsylvania 5,297 141,321 26.68 4,076 118,458 29.06 
Western Pennsylvania 2,150 50,273 23.38 1,738 49,766 28.63 
Maryland and West Virginia 2,363 59,116 25.02 1,817 53,866 29.65 
Ohio: ¿caba canoas 2,884 13,815 25.59 2,364 70,268 29.72 
Michigan EEN 5,903 140,513 23.80 4,573 131,324 28.72 
Indiana, Kentucky, Wisconsin ...... 3,189 78,735 24.69 3,039 88,537 29.13 
Hine aeih 1.460 41,023 28.10 1.374 42, 756 31.12 
Tennessee 1.525 43,339 28.42 1,136 37,866 33.33 
Virginia, North Carolina, 

South Carolina ...............-- 2,788 78,599 28.19 2,382 76,789 82.24 
Georgia ... 2444424 1,150 81,535 27.42 828 25,822 81.19 
Elorida A ewes 8 2,562 75,183 29.33 1,721 62,525 36.33 
, oia escote 2,190 61,990 28.31 1,968 62,599 81.81 
Louisiana and Mississippi 1,701 49,483 29.09 1,388 44,723 32.22 
Minnesota, South Dakota, Nebraska. 1,583 43,133 27.25 1,527 49,235 32.24 
DWA A 6 O a 2,424 64,156 26.47 2,258 13,186 32.68 
Missouri `... ee EN e 4,229 106,985 25.30 3,962 116,260 29.34 
¿AA A 1,940 46,940 24.20 1,832 55,033 30.04 
Oklahoma and Arkansas 2,595 67,723 26.10 2,240 67,517 30.14 
Texas PEE ͤͤ ⁵ . 8 7,739 207,706 26.84 7,195 224,804 31.24 
Wyoming, Montana, Idaho ......... 1,080 28,124 26.04 964 30,273 31.40 
Colorado, Arizona, Utah, 

New Mexico ................-.--..-- 8,458 94,761 27.40 3,322 111,496 33.56 
Washington 1.377 36,347 26.40 1.147 40, 666 35.45 
Oregon and Nevada 912 23,283 25.53 883 31,666 85.86 
Northern California 2,907 73,704 25.35 2,362 77,073 32.63 
Southern California 5,355 136,774 25.54 4,964 155,477 31.32 
Hawaii ß G2 487 16,405 33.69 456 19,942 43.73 
Puerto Rico ``... 1,881 70,277 87.86 1,582 60,968 38.54 

U.S. total or average 14. 77,865 2,062,972 26.49 66,796 2,076,594 31.09 
Foreign imports 1,617 44,934 27.79 980 30,426 31.05 
Total or average 79,482 2,107,906 26.52 67,776 2,107,020 31.09 


1 Includes data for eight white cement facilities—Texas (three), Pennsylvania (two), and one each 
in California, Florida, and Wisconsin—and for grinding plants (eight in 1974; seven in 1975) as 
follows: Two each in Michigan and Wisconsin, Pennsylvania (two in 1974 and one in 1975), and one 
each in Florida and Virginia. Data for the Superior, Wis., plant are included with Michigan (1974). 
G. € W. H. Corson, Inc. (Pennsylvania) discontinued grinding operations in 1974. The National 
Portland Cement Co. (Pennsylvania) did not operate in 1975. 

2 Includes Puerto Rico. 

3 Data may not add to total shown because of independent rounding. 

Includes cement produced from imported clinker. 

5 Cement imported and distributed by domestic producers only. 
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Table 5.—Daily clinker capacity, December 31 ? °? 


Short tons Number 5 dea 
per 24-hour period "na: 5 total 

Plante Kilns a (short tons) capacity 

1974: . 
Less than 600 --------------------------- 4 7 2,887 0.8 
600 iel 45 87 89,728 13.6 
1150 to %%% %: wee, 51 130 70,711 24,2 
1.700 to 2,800 _.--.------------------ 35 LOS 68,166 23.3 
2,500: to 8000 J. roca 12 88 80,624 10.4 
2,800 and over 21 101 . 81,147 27.7 
Total l enu ³ ³ A 168 466 292,708 100.0 

1975: 

Less than 600 ——«õ«««« en 5 8 2,891 1.0 
600 to 1,180 ..--------------------- 42 83 39,036 13.4 
1,150 to 1,700 e lk AE 49 113 66,055 22.8 
1,700 to 2,800 -_- See gt 33 97 64,336 22.2 
2,300 to 2 8 000õh)0l0;Q; 15 46 87,616 13.0 
2 ,800 and oveernrnr»nrn 20 88 80,124 21.6 
Totti ia eee 164 435 290,058 100.0 


1 Includes Puerto Rico. 

2 Includes white-cement-producing facilities and the new Florida Mining and Materials Corp. 
(Brookville, Fla.) plant. Excludes five plants that permanently ceased clinker operations during 1975. 
Plants not active Dec. 31, 1975 were Ideal Basic Industries, Inc. (Baton Rouge, La.), Marquette 
Cement Manufacturing Co. (Milwaukee, Wis.), Universal Atlas Cement Div., United States Steel 
Ge (Fairborn, Ohio and Duluth, Minn.), and The National Portland Cement Co. (Brodhead, 

a.). 

3 Total number in operation at plants. 


Table 6.—Raw materials used in producing portland cement in the United States * 


(Thousand short tons) 
Raw materials 1974 1975 
Calcareous : 
Limestone (includes aragon it)) 87,667 76,414 
Cement rock (includes mar "opo" 23,417 17,869 
%%% 1j]]!!: .! ———— 4.922 8,006 
Argillaceous : | 
TK EE 7,771 6,659 
J )).....ũſͥ0⸗%föh.r ⁰-᷑-; y a aaa R 3,984 8,447 
Other (includes staurolite, bauxite, aluminum dross, pumice, and 
volcanic material) see E E en 280 208 
Siliceous : 
SONG) --ncactcuchbencesu Pede ux EE 2,235 1,813 
Sandstone and quartz ee z —«««::. 2 846 582 
9 Iron ore, pyrites, millscale, and other iron-bearing material 800 772 
Other: 
Gypsum and anhydrite 444444444444 4.172 3.527 
Blast furnace slag ..... .. . ————————— 805 465 
IAE MEA A A Duss Su 822 180 
Other, mG A A Susu ERE ES 6 2 
A ²˙ ww v ——————"Á—— e 137,227 114,944 
1 Includes Puerto Rico. 
MASONRY CEMENT Cheney Lime & Cement Co., Allgood, Ala. 


: . Martin Marietta Cement. North Birming 
Shipments of masonry cement including ham, Ala.; M. J. Grove Lime Div. of Th: 


foreign imports were 2.9 million tons, 15% ; : 

below the 1974 level and down 29% get eeng? Sw eee enen > égen 
the record 4.1 million tons shipped in 1973. Core Inc, ^' ymo - g, vin 
The unit value increased $5.97 per ton to Riverton Corp., Riverton, Va. oe som 
$38.90, and the total value of shipments was States, masonry Cement was not produce 
$113 million. By yearend 115 plants were because the majority of the masons pre 
manufacturing masonry cement. Five plants ferred to purchase portland cement an 
produced masonry cement exclusively: add clay or lime for plasticity on the jol 
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Table 7.—Masonry cement shipped by producers in the United States, by district * ° 
(Thousand short tons and thousand dollars) 


1974 1975 
District i 
Quantity Value 3 Quantity Value a ech 
New York and Maine 110 3,464 $31.49 90 2,721 $30.23 
Eastern Pennsylvania ...............- 258 9,602 37,22 221 9,562 43.27 
Western Pennsylvania 145 5,039 34.75 136 5,078 37.34 
Maryland and West Virginia 128 3,878 30.30 101 8,301 . 92.68 
Ohio EE. ß ee, 158 5,227 33.08 136 4,576 33.65 
Michigan .................-......-.2-- 21" 6,309 29.07 183 6,429 35.13 
Indiana, Kentucky, Wisconsin 470 14,745 31.37 415 14,980 36.10 
IHlnol8 ce . n 69 3,228 46.78 69 3,658 53.01 
Tennessee en «4444 154 4,706 30.56 138 4,778 34.62 
Virginia, North Carolina, South 

Carolina een ee 332 12,937 38.97 281 12,781 45.48 
Geor in o Jee eee RA 40 1,304 32.60 23 826 35.91 
NR, TEE 235 e 4,737 20.16 147 6,897 46.92 
Alabama E 314 11,322 36.06 262 10,253 39.13 
Louisiana and Mississippi 45 1,433 31.84 43 1,441 33.51 
Minnesota, South Dakota, Nebraska ... 33 1,052 31.88 33 1,385 41.97 
LOWS AN uto Lu LA ua s 65 2,660 40.92 62 2,933 47.31 
Missouri 75 2,434 32.45 65 2,110 32.46 
Kansas nooo ee tas 64 2,203 34.42 57 2,311 40.54 
Oklahoma and Arkansas 115 3,549 30.86 108 3,912 36.22 
LORA a a e D apa ius 195 6,438 33.02 181 7,089 39.17 
Wyoming, Montana, Idaho ............ 7 239 34.14 7 273 39.00 
Colorado, Arizona, Utah, New Mexico... 119 3,636 30.55 89 3,459 38.87 
Washington 6 193 32.17 5 209 41.80 

Oregon and Nevada _..... 
Northern California | 2 64 32.00 2 74 37.00 

Southern California 
ENT WEE 14 706 50.43 13 762 58.62 
Puerto Rico `... ~~ - Ge 2 ne zz a EE 
U.S. total or average ? u 8,370 111,107 32.97 2,868 111,800 38.99 
Foreign import 62 1,923 31.02 40 1,308 32.70 
Total or avr age 3,432 113,030 32.93 2,908 113,108 38.90 


1 Does not include quantities produced on the job by masons. 

2 Includes Puerto Rico. 

3 Data may not add to totals shown because of independent rounding. 

4 Cement imported and distributed by domestic producers only. Source of iniporte withheld to avoid 
disclosing individual company confidential data. 
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Table 8.—Masonry cement production and stocks in the United States, by district 
(Thousand short tons) 


1974 1975 
"- Plants Stock? Plants Stock 2 
District active Produc- at milla active  Produc- at mills 
during tion December during tion - 
yeer 81 year ber 81 
New York and Maine 6 116 13 6 90 12 
Eastern Pennsylvania 10 269 33 10 219 27 
Western Pennsylvania ............-...... 5 145 16 5 138 18 
Maryland and West Virginia ............- 3 132 6 3 101 4 
Ohio. ———————á———— — — À | 5 160 11 5 137 12 
Michigan A Sl a. L. Scene 4 200 51 5 220 79 
Indiana, Kentucky, Wisconsin 5 463 32 5 416 37 
Ilinois Ee 2 77 13 2 67 11 
Tennessee ._-_.-_...- ~~ 5 175 13 5 154 15 
Virginia, North Carolina, South Carolina 5 336 18 5 282 19 
te ey) o 257 81 4 147 22 
Alabama Nee 7 323 26 7 266 31 
Louisiana and Mississippi ............-...- 2 38 3 3 36 3 
Minnesota, South Dakota, Nebraska ...... 4 31 8 4 38 12 
ps; MORE ⁵ðVQQAAi ³ð2ꝛ.g⁵³ H =———TO⁰ ä 3 69 9 8 69 15 
rene, . . 4 80 12 4 66 13 
Kanaas «„ ͤ„% 5 58 13 5 66 22 
Oklahoma and Arkana 5 110 4 5 107 6 
Texts ³·Ü—wꝛ aaa ͤ y RM E 12 216 24 12 189 21 
Wyoming, Montana, Idaho oo 4 7 3 4 8 4 
Colorado, Arizona, Utah, New Mexico 6 120 10 6 90 11 
Washington 4 4 2 4 6 2 
Oregon and Nevada ........-......--.--- z Zu (3) PS is (3) 
Northern California. T LS (3) ms = (3) 
Southern Californian 1 1 1 (3) (*) 
Hawai Ee 2 14 2 2 13 2 
Puerto Rico «««'4h4ö»łA t SE x TC T T zo 
Total ace er ese oet no 114 153,402 854 115 72.525 898 


1 Includes Puerto Rico. 
2 Includes imported cement. 
3 Less than 500 short tons. 


t Includes 2,558 tons produced from clinker, 844 tons produced from cement (1974); 2,185 tons 
produced from clinker, 739 tons produced from cement (1975). 
5 Data do not add to total shown because of independent rounding. 


ALUMINOUS CEMENT 


Aluminous cement, also known as cal- 
cium aluminate cement, high-alumina 
cement, and Ciment Fondu,” is a non- 
portland hydraulic cement produced at 
three plants in the United States. Univer- 
sal Atlas Cement Div., United States Steel 
Corp. manufactured calcium aluminate 
clinker and cement at a facility adjacent to 
its gray portland cement plant in Buffing- 
ton, Ind. The Aluminum Co. of America 
operated kilns and grinding facilities to 
produce aluminous cement at Bauxite, Ark. 
Lone Star Lafarge Co. (a joint venture be- 
tween Lone Star Industries, Inc. and the 
Lafarge Group) ground calcium aluminate 


cement from imported clinker at Norfolk, 
Va. 


SLAG CEMENT 


Slag cement has not been manufactured 
in the United States since 1972. Some ship- 
ments of slag cement were made from 
stocks at mills during 1973, but no slag 
cement shipments were made in 1974 and 
1975. The last plants to produce slag ce- 
ment—Martin Marietta Cement at North 
Birmingham, Ala., and Cheney Lime & Ce- 
ment Co. at Allgood, Ala.—experienced 
considerable difficulty obtaining granulated 
slag from steel mills and were unable to 
purchase an adequate supply. 


ENERGY 


The cement industry has been more 
seriously affected than most other industries 
by the severe shortages of natural gas and 


oil, as it is one of the Nation’s most energy- 
intensive industries, the sixth largest con- 
sumer, and has by far the highest energy 
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costs. Expressed as a percentage of the total 
cost of materials, energy amounts to 35% to 
40% of the total manufacturing cost. As a 
result, the conversion of plants to coal 
firing is going ahead rapidly, and several 
companies are opening their own coal 
mines or obtaining preferential rights to 
coal as a backup fuel by investment or long- 
term contracts. In 1975 the industry also 
made substantial strides in increasing the 
efficiency of its plants by the installation 
of energy- and fuel-saving kilns, mills, and 
other process equipment. 

Fossil fuel energy consumed by the ce- 
ment industry to produce 1 ton of clinker 
ranged from 3.5 million Btu to 11.8 mil- 
lion Btu and averaged 6.05 million Btu. 
Very little improvement, if any, was made 
in 1975 compared with 1974. An additional 
1.52 million Btu in electrical energy (142.5 
kilowatt-hours per ton was required in the 
production of 1 ton of portland cement, 
mostly for grinding. Based on information 
from the Energy Research and Develop- 
ment Administration, the Federal Power 
Commission calculated an average heat rate 
of 10,660 Btu per net kilowatt-hour from na- 
tional average heat rates for fossil-fueled 
steam-electric plants. So the total energy 
used to produce ] ton of portland cement 
in 1975 averaged 7.57 million Btu. The 
average fuel used in producing 1 ton of 
clinker at an inefficient wet-process plant 
was almost four times that in an efficient 
dry-process plant. 

This illustrates the fuel conservation im- 
provement potential of the cement indus- 
try. With the cost of fuel running 35% to 
40% of the total cost of clinker production, 
and the great disparity between fuel con- 
sumption in 435 kilns operating in the 
United States and Puerto Rico in 1975, 
there is a long way to go before it can be 
properly said that the cement industry is 
energy efficient, in addition to being energy 
intensive. 

Amcord, Inc., in 1975 became the first 
major western cement producer to convert 
to coal as its prime energy source by pur- 
chasing a coal mining operation in north- 
ern New Mexico for its Clarkdale, Ariz. 
plant. 

In the three cement plants of the Calif- 
ornia Portland Cement Co., coal can now 
be burned. Much of the production of a 
wholly owned subsidiary, the Soldier Creek 
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Coal Co. in Price, Utah, was being shipped 
to the company's three cement plants. 

The Flintkote Co. had plans well under- 
way for the installation of coal handling, 
storage, and burning facilities at its twó 
California plants. Total cost will be $4 mil- 
lion. 

The conversion of General Portland, 
Inc.'s plants to alternate fuel has been very 
costly. By the end of 1975 the company had 
four cement plants operating with coal as 
primary fuel, and three others had coal- 
burning facilities as alternate systems. 

Ideal Basic Industries, Inc. at a cost of 
$9 million had coal-burning facilities op- 
erational at 6 of its plants, and by 1977 
wil have only 1 plant out of 13 wholly 
dependent on oil or gas. 

Kaiser Cement & Gypsum Corp.'s San 
Antonio plant was being equipped to burn 
coal as a primary fuel at a cost of $2 mil- 
lion. Programs were also initiated to con- 
vert the company's four other cement 
plants to coal use, with a total estimated 
cost of $15 million. | 

Marquette Co.s subsidiary, Southern 
Energy Resources Co., began coal mining 
operations in southern Tennessee, prin- 
cipally to supply coal for its plants in Ten- 
nessee and Georgia. 

Medusa Cement Co. finished installing 
a new dry-process preheater kiln in its 
Georgia plant. It now uses 449, less energy 
per ton than in 1974. New chain sections 
in its kilns at Wampum and York, Pa., 
now compare favorably with dry-process 
plants without preheaters. 

Missouri Portland Cement Co. claimed 
substantial fuel savings from maximum re- 
cycling of kiln heat previously wasted. Ex- 
penditures to accomplish this were more 
than justified. 

Oregon Portland Cement Co. started con- 
verting its Lake Oswego plant to coal. It 
will be ready in early 1976 and will enable 
the plant to use either natural gas, Bunker 
C fuel oil, or coal. | 

Southwestern Portland Cement Co. in- 
stalled facilities for the use of petroleum 
coke at its El Paso plant. Other plants al- 
ready had backup facilities for burning 
coal. Of energy interest, its Victorville plant 
claimed equal costs for coal, gas, and fuel 
oil. At its Fairborn plant, substantial sav- 
ings resulted from utilization of waste gas 
to preheat incoming feed. 
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Table 9.—Clinker produced in the United States, by kind of fuel * 


Clinker produced Fuel consumed 


Plants " Oil 
Year and fuel active 5 Percent Coal 2 (thousand Natural gas 


; (thousand (thousand 
arig short tons) of total short tons) 42-gallon cubic feet) 


y barrels) 

1974: 
Coal __.. AA 42 3 19,298 24.8 4,724 Se de 
OW ce sect ee ches 10 3 5,801 7.4 ud 5,465 aen 
Natural gas ............. 27 3 10,980 14.1 Gen nc 70,246,514 
Coal and oil 16 8,465 10.9 1,367 2,604 E 
Coal and natural gas .... 83 12,950 16.6 1,516 E 47,330,734 
Oil and natural gas 81 15,313 19.6 x 1,902 . 14,842,814 
Coal, oil, natural gas .... 9 5,170 6.6 487 339 15,962,214 
Total ion sida 168 4 77,978 100.0 8,094 10,310 208,382.276 

1975: 
F 36 314,101 21.9 3,326 p iz 
%%% DEREN 9 3 3,289 5.0 -— 8,083 A 
Natural gas 18 3 5,709 8.9 SN KS 36,336,640 
Coal and oil 21 8,887 13.8 1,651 1,743 a 
Coal and natural gas 42 14,568 22.6 2,006 EN 46,343,576 
Oil and natural gas 27 11,569 17.9 mes 1,863 59,972,545 
Coal, oil, natural gas 15 6,416 9.9 585 642 16,907,095 
Ill! 168 64,539 100.0 7,568 7,881 159,559,856 


1 Includes Puerto Rico. S 
2 Includes 0.5% anthracite, 96.1% bituminous, and 3.4% petroleum coke in 1974; and 0.1% 
anthracite, 94.7% bituminous, and 5.2% petroleum coke in 1975. | 
3 Average consumption of fuel per ton of clinker produced as follows : 1974—coal, 0.24491 ton; 
oil, 0.942 barrel; and natural gas, 6,398 cubic feet. 1975— coal, 0.23587 ton; oil, 0.937 barrel; and 
natural gas, 6, 365 cubic feet. 
* Data do not add to total shown because of independent rounding. 


Table 10.—Clinker produced and fuel consumed by the portland cement industry 
in the United States, by process * 


Clinker produced Fuel consumed 
Plants š il 
Year and process : Quantity Coal 2 Natural gas 
5 (thousand 5 (thousand ds Sg (thousand 
y do short tons) short tons) barrels) cubic feet) 
1974: 
CCC 100 44,977 57.7 4,375 7,846 139,045,793 
!» 63 30,244 38.8 3,405 2,274 59,655,237 
Bl AA R 5 2,758 3.5 314 190 9,681,246 
Total c. ³o¹ taa. 168 377,978 100.0 8,094 . 10,310 208,382,276 
1975: 
ö AAA 98 36,413 56.4 4,215 5,554 104. 983,678 
Dry opie D c al 64 25,179 89.0 3,182 1,681 42,978,033 
Both AE A 6 2,947 4.6 171 96 11,608,145 


TOU. eee seek 168 64,539 100.0 7,568 7,331 - 159,559,856 


1 Includes Puerto Rico. 

2 Includes 0.5% anthracite, 96.1% bituminous, and 3.4% petroleum coke in 1974; and 0.1% 
anthracite, 94.7% bituminous, and 5.2% petroleum coke in 1975. 

3 Data do not add to total shown because of independent rounding. 
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TRANSPORTATION 


Cement was transported from manufac- 
turing plants in bulk or in containers by 
truck, rail, or waterway. Of the 67,183,000 
tons of portland cement shipped from 
plants in the United States, 51,605,000 tons 
was sent directly to customers from produc- 
ing plants and 15,578,000 tons was trans- 
ferred to distribution facilities strategically 
located in principal market areas for cus- 
tomer delivery by short-haul truckloads. 
Although trucks were used to haul 86% of 
the portland cement to ultimate customers, 
they accounted for only 5% of the total 
cement transferred from plants to ter- 
minals. Manufacturers continued to use the 
railroads and waterways almost equally as 
the principal means of supplying distribu- 
tion centers—7,222,000 tons by rail and 
7,502,000 tons by water. 

In the latter part of 1975 over 400 ves- 
sels laden with cement were reported wait- 
ing to discharge their cargo in the port of 


Apapa, Nigeria. Some efforts were being 
made to control the number of vessels 
charted, but the worst port congestion in 
the world had been created. Indications 
were that the vessels would have to wait up 
to 500 days to complete discharge, with de- 
murrage rates a critical factor. Cement fix- 
tures to Apapa were still being reported 
during this time—for example, Poland to 
Nigeria for 10,000 tons was fixed at $19.00 
per ton, with a demurrage rate of $3,300 
per day, after expiry of the normal dis- 
charge time allowed at 1,000 tons per day. 
A few vessels were being fixed on time 
charter at rates of $4,000 per day for 15,000- 
ton vessels. 

The freight situation in the Arabian 
Gulf seemed under control, handling con- 
siderably more volume with minimum 
delays.* 


4 Industrial Minerals. Freights: Early Positions 
Firmer. No. 97, October 1975, p. 43. 


Table 12.—Shipments of portland cement from mills in the United States, in 
bulk and in containers, by type of carrier ' 
(Thousand short tons) 


Shipments to ultimate consumer 


Shipments from 


plants to From Froti plant 
terminal terminal to rales 
Year and pe of Consumer to consumer Total 
rrier „„ 

I 1 p. 

In n n men 

In In In 
con- con- con- 
bulk tainers bulk tainers bulk tainers 
1974: 

Railroad ................-...- 7,010 205 995 16 9,551 836 11,398 
Trück A 719 78 16,978 725 44,704 4,601 67,003 

Barge and bolt 8,815 18 120 Geer 932 1,0 
Unspecified me den 3 4 17 2 26 
Total cesses see eee cuam 16,544 296 18,091 745 55,204 5,442 3 79,482 

1975: 

Railroad lll 4c 7,023 199 940 121 7,214 259 8,584 
Truck AA 775 79 14.241 831 39,035 4,354 58,461 
Barge and booalltu 7,485 17 36 we 641 SS 677 
Unspecified 2 loo... = = E 3 99 3 102 
TOtül.accocoscuesacouinadsssuso 15,283 295 15,217 952 46,989 4,616 34 67,776 


1 Includes Puerto Rico. 
2 Includes cement used at plant. 


3 Bulk shipments were 92.2% (73,295 tons), and container (bag) shipments were 7.8% (6,187 tons) 
for 1974. Bulk shipments were 92.0% (62,206 tons), and container (bag) shipments were 8.0% 


(5,568 tons) for 1975. 


Data do not add to total shown because of independent rounding. 
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Table 13.—Cement shipments, by destination and origin ! 
(Thousand short tons) 


Portland cement 2 Masonry cement 

1974 1975 1974 1975 
Destination : 

Alabama NN 1,311 1,146 104 97 
Alaska? <= . a 86 131 W W 
Jö ³˙1ꝛ 1.385 1.086 W W 
Arkansas .. ⁵⁰˙’ꝗ AA ata eo ir 883 802 66 64 
California, northern 3,134 2,651 "e de 
California, southern ..................-..- 4,645 4,196 1 1 
Glier 2 4:2 22d E 1,339 1,162 34 24 
Connecticut 222 742 624 15 13 
Delaware”. . e - 180 122 8 7 
District of Columbia 330 247 17 9 
err ð K ol eU LL 4,984 3.190 343 214 
Georgia e ee 2,227 1,542 178 143 
Hawaii EE 505 463 14 13 
IdálO- A AE 418 393 1 3 
Eleng AA AAA 8,593 3,281 117 101 
ß se E Nee 1,730 1,543 111 98 
TOWS AA ve 1,763 1,739 29 26 
Kansas AAA ß A 1,146 1,122 29 26 
Nennen . . 1,019 893 101 95 
Louisiana `... be e . 2,365 2,191 61 59 
BING clc nc ð 257 274 12 11 
E A 1,385 1,106 105 90 
Massachusetts 1,188 914 44 34 
Michigan `... e 3,027 2,344 153 131 
Minnesota e A „ 1,721 1,474 51 45 
Mississippi 1111192442 911 813 66 56 
Missouri ` NN 1,715 1,635 43 39 
Mont&n& AA O. SS... 269 253 8 8 
Nebraska ... .. . . ANS 1,115 899 15 14 

Nevada. cuesta 369 366 (1) (1) 
New Hampshire’ sss 242 209 11 11 
New Jersey» 1,928 1,443 66 51 
New Mexico 586 540 15 15 
New York, eastern ._.. 2- 719 584 31 26 
New York, westeer“nnrnrn 1,119 905 55 45 
New York, metropolitan? ...... 1,629 1,070 42 33 
North Carolina 1,728 1,357 227 194 
North Dakota 322 372 8 8 
A A AE 3,827 2,848 203 179 
Oklahoma `... «„ 1,474 1,186 56 49 
M )hfſfſ.öſͥͤ AAA 825 774 1 1 
Pennsylvania, easteern ls. 2,055 1,760 74 67 
Pennsylvania, western 1,142 1,014 79 79 
Puerto Rico AAA 1,762 1,470 (4) Gas 
Rhode Islands 175 140 5 5 
South Carolina ------------- 1,066 800 131 109 
South Dakotiaeaa 344 313 10 9 
Tennessee 1.646 1.326 174 153 
J/% TUO 6,359 6,130 165 158 
Utah. uc e a ll 684 691 1 1 
Vermont A ( 120 109 6 5 
ét e TEE 2,176 1,602 195 154 
Washington 1.167 1.032 7 7 
West Virginia --oooooooceococococoo.... 672 568 38 41 
Wisconsin E 1,621 1,551 64 54 
( ↄ ˙ AAA 8 245 317 3 3 
Total United States 80,875 68,713 3,388 2,873 
Foreign countries . 250 365 72 56 
Total shipment k 81.125 69,078 8,460 2,029 

Origin: 
United States 75,877 65,230 3,870 2,869 
Puerto Rico 1,988 1,566 m PUE 
Foreign: 7 

Domestic producers 1,617 980 62 39 
Others 1.643 1.302 28 21 
Total shipments . 2 81,125 69,078 3.460 2.929 


„ to avoid disclosing individual company confidential data: included with Foreign 
ntries. 

1 Includes cement produced from imported clinker and imported cement shipped by domestic pro- 
ducers, Canadian cement manufacturers, and other importers. Includes Puerto Rico. 

2 Excludes cement (1974—440; 1975—384) used in the manufacture of prepared masonry cement. 

3 Has no cement-producing plants. 

* Less than 500 short tons. 

5 Direct shipments by producers to foreign countries and U.S. possessions and territories ; includes 
States indicated by symbol W. 


; 240) de cement produced from imported clinker by domestic producers (1974—1,904; 1975— 


7 Imported cement distributed by domestic producers, Canadian cement manufacturers, and other 
importers. Origin of imports withheld to avoid disclosing individual company confidential data. 
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Table 15.—Portland cement shipped from plants in the United States, by type ' 
(Thousand short tons and thousand dollars) 


1974 1975 
Type Ava 
ants rage Average 
Quantity Value ? per ton Quantity Value 2 per ton 
General use and moderate heat ; 

(Types I and II)) 2222 73,474 1,927,557 $26.23 62,816 1,924,202 $30.63 
High-early-strength DE III) ---— 2,596 71,423 27.51 2,107 69,085 32.79 
Sulfate-resisting (Type vo) 323 8,653 26.79 346 12,236 35.36 
Oil well 2. ⅛ ͤm 8 989 27,667 27.97 1,120 37,249 33.26 
Whilé ic a 474 26,697 56.32 365 21,323 74.86 
Portland slag and portland pozzolan 672 16,843 25.06 315 9,584 30.43 
Expansivttteeekek 132 4,681 35.46 92 3,856 41.91 
Miscellaneous 822 24,385 29.67 617 23,484 38.06 

Total or average 79,482 2,107,906 26.52 467,776 42,107,020 31.09 


1 Includes Puerto Rico. 


2 Mill value is the actual value of sales to customers, f.o.b. plant, less all discounts and allowances, 
less all freight charges to customer, less all freight charges from producing plant to distribution 
terminal if any, less total cost of operating terminal if any, less cost of paper bags and pallets. 

3 Includes waterproof cement (1974-75), and low-heat (Type IV) and regulated fast setting (1975). 

* Data do not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Shipments of cement into various States 
are considered to be an index of consump- 
tion. Portland cement consumption 
decreased 15% below that of 1974. Con- 
sumption shown in table 13 decreased in 
all but five States and shipping districts. 
The largest decrease was in Florida, with 
1,794,000 tons; followed by Georgia, 685,- 
000 tons; Michigan, 683,000 tons; Virginia, 
574,000 tons; and metropolitan New York, 
559,000 tons. The largest increase was in 
Wyoming with 72,000 tons, followed by 
North Dakota with 50,000 tons, and Alaska 
with 45,000 tons. 

Producers of ready-mix concrete were 
the primary customers for portland cement, 
receiving 64.295 of total shipments. Con- 
crete product manufacturers used 13.8% of 
the cement to make concrete blocks, con- 
crete pipes, precast-prestressed concrete, 
and other concrete products. Direct ship- 
ments to highway contractors amounted to 
8.1% of the total cement consumed during 
the year. Building materials dealers re- 
ceived 7.9% of the shipments, other con- 
tractors received 3.9%, Federal, State, and 


other government agencies purchased 0.5%, 
and 1.6% went for miscellaneous uses. 

New housing unit starts, public and 
private, in 1975 were 13% below those in 
1974; however, because of inflation, the 
value of new construction put in place was 
down only 0.597. Private construction value 
decreased 7% below that of 1974, while 
value of public construction increased 6%. 
Residential construction value was down 
16%, for single unit and multiunit housing 
combined. Value of total private-nonresi- 
dential building was down 119%. Farm con- 
struction (other than residential), was off 
2505; office buildings, 19%; other commer- 
cial buildings, 2095; telephone and tele- 
graph buildings, 1495; and educational 
buildings, 13%. Private public utilities 
construction value was up 8%, led by 
petroleum pipelines, 210%; railroads, 1897; 
and gas, 16%. Total value of new public 
construction advanced 6%, with the follow- 
ing significant increases: Industrial, 20%; 
military facilities, 18%; sewer systems, 17%; 
conservation and development, 15%; hos- 
pitals, 10%; and other public buildings, 


9%. 


PRICES 


The average mill values of portland ce- 
ment (all types) was $31.09 per ton in 
1975, an increase of $4.57 per ton: Mill 
values for cement districts ranged from a 


low of $26.27 in New York and Maine to 


š Mill value is the actual value of sales to cus- 
tomers f.o.b. plant, less all discounts and allow- 
ances, less all freight charges to customer, less 
all freight charges from producing plant to dis- 


. tribution terminal if any, less total cost of oper- 


ating terminal if any, less cost of paper bags and 
pallets. 
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highs of $36.33 in Florida, $43.73 in Ha- 
wali, and $38.54 in Puerto Rico. 

The Bureau of Mines collects mill value 
for cement shipments but does not canvass 
cement prices However, according to 
Engineering News-Record, December bulk- 
mill prices ranged from $27 in Northamp- 
ton, Pa., to $72 in Anchorage, Alaska. 
Bagged cement prices were $6 to $8 per ton 
higher than bulk prices. All prices were 
subject to cash discounts. Base prices for 
portland cement in carload lots f.o.b. were 
reported monthly in Engineering News- 
Record for 20 cities in the United States. 
The December 1975 average for bulk ce- 


ment was $37.50 per ton, compared with 
$33.45. in December 1974. In the 20-city 
survey, bulk prices ranged from a low of 
$33.65 per ton in Dallas, Tex., to highs of 
$40.30 per ton in Minneapolis, Minn., and 
$44.30 per ton in San Francisco, Calif. 
Masonry cement averaged $55.71 per ton 
in December 1975 and ranged from $46.57 
per ton in Pittsburgh, Pa., to $74.29 per 
ton in Kansas City, Kans. 

On May 12 and July 1, 1975, the Puerto 
Rican Department of Consumer Affairs 
approved increases in the price of a bag 
of cement at the producer's level in the 
amount of 15.41 and 16.01 cents, respec- 
tively. The price of bagged cement for the 
years ended December 31, 1975, 1974, and 
1973 was $2.6884, $2.2390, and $1.6000, re- 
spectively; for bulk cement the price was 
$2.3884, $1.9790, and $1.6000 per bag equi- 


FOREIGN 


Hydraulic cement exported from the 
United States increased 70% in quantity, 


and the value almost doubled. In relative 


importance, cement exports amounted to 
less than 0.7% of the quantity and 1.3% 
of the value of total domestic shipments. 
Six countries Canada, Mexico, the Dom- 
inican Republic, Leeward and Windward 
Islands, Venezuela, and the Netherlands 
Antilles received 94% of the 494,100 tons 
of cement valued at $28,409,000 exported 
to over 80 countries. 

Portland cement and clinker imported 
from 17 countries for consumption in the 
United States and Puerto Rico decreased 
35% in quantity and 31% in value com- 
pared with 1974, and was 45% below the 


record 1973 imports. Nevertheless, despite 
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valent. During 1975, overall construction 
continued to lag and cement consumption 
declined, reflecting the Island’s economic 
recession. The private housing sector in 
particular was seriously depressed, being 
affected by tight money, high interest rates, 
and a large housing inventory. Export sales 
totaled 2.4 million bags in 1975, compared 
with 4.8 million bags in 1974. 

Continued increases in fuel prices and 
inflation rates, much higher (18%) than 
in the United States, were responsible for 
substantial increases in world cement 
prices. A sampling of increases above 1974 
cement prices for selected countries follows: 
The United Kingdom, 40%; Norway, 30%; 
Australia, 22%; the Netherlands, 19%; 
France, 17%; Luxembourg and Finland, 
15%. While the price was unchanged in 
Greece and Turkey, it was probably State- 
controlled. 


Table 16.—Average mill value in bulk, of 
cement in the United States 
(Per short ton) 


| Prepared 

Portland All classes 

Year cement „ Y of cement 
1I9Tl 22 $18.74 $25.28 $19.01 
1972 `... 20.31 26.52 20.59 
1973 8 21.88 29.43 22.23 
1974 `... 26.52 32.93 26.79 
19755 ĩͤ 31.09 38.90 31.41 


1 Includes Puerto Rico. 
2 Masonry cement made at cement plants only. 


TRADE 


a 15% decrease in domestic production 
caused by a continuation of the general 
economic recession, imports comprised 5% 
of total domestic cement shipments. Nearly 
50% of the imports entered at customs dis- 
tricts in Florida (23.0%) and New York 
(25.9%) . 

Canada continued to be the leading ex- 
porter to the United States, supplying 49% 
of the imported cement and clinker, fol- 
lowed by Norway with 10%; Bahamas, 9%; 


and France and Spain, 8% each. 


Clinker comprised 33% of the total im- 
ports in 1975, compared with 32% in 1974, 


41% in 1973, and 34% in 1972. Four plants 


operated exclusively. on imported clinker— 
one each in Michigan, Florida, Virginia, 
and Wisconsin. An additional 12 plants 


CEMENT 


supplemented cement production by grind- 
ing imported clinker. 

While imports comprised 5% of domestic 
shipments, total imports of 3.7 million tons 
exceeded the quantity of cement manufac- 
tured in each individual producing State 
with the exception of five States—California, 
Texas, Pennsylvania, Michigan, and Mis- 
souri. 

The rate of duty on white, nonstaining 
portland cement was 1.0 cent per hundred- 
weight, including the weight of container; 
other hydraulic cement and clinker were 
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duty free, as granted in the final stage of 
the Kennedy round of trade negotiations 
under the General Agreement on Tariffs 
and Trade. However, the statutory import 
duty from countries that do not have most- 
favored-nation status was 8 cents per 
hundredweight for white, nonstaining port- 
land cement and 6 cents per hundred- 
weight for other hydraulic cement and 
clinker. 

World trade in cement and clinker was 
about 30 million tons, compared with 766 
million tons of total world production. 
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Table 17.—U.S. exports of hydraulic cement, by country 


1973 1974 1975 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Afghanistan 222222 = ae a = 661 $31 
RT AT WEE 85 $18 152 $37 4, ee 147 
Australia 554 27 269 32 212 87 
Bahamas «4 1,514 94 4,184 230 1, 666 135 
Belgium- Luxembourg 98 24 169 43 391 71 
Belize _.. . -m nMMMMMiMiMiŇ EE ste ae 483 26 269 14 
Bermuda ...........---......-- 269 20 76 20 49 i 12 
Brazil... ccueme nmm 881 20 120 41 2,117 185 
Gand ð 168,182 3,635 125,824 6,008 274,236 16,105 
G ³ A ĩðͤ ĩ Ses 564 26 = Gë = M 
if; ĩ ¹³¹¹ 707 42 108 19 22 14 
Costa Ria 422 646 28 51 17 71 
Dominican Republic ..........- 16,045 269 48,941 1,072 34,862 788 
5 88d aR K 8 266 12 751 53 428 73 
EgyDU . ß cara da ES Gg 3 2 222 17 
El DE 2322 (8 25 1 21 3 351 25 
Ethiopia ........ LR 564 29 8 Wë P EM 
Frannſeee ee 436 30 131 33 165 43 
French West Indies 966 11 1,086 28 728 19 
Germany, West een 374 60 103 30 105 44 
Ghana 53 ET 21 (1) 705 41 PE EN 
Guatemaliilalksss 347 20 1.576 122 578 55 
Haiti! eg 48 5 1,005 27 87 10 
Honduras 546 28 68 15 29 10 
Hong Kong --.-.-..... . 91 19 100 19 124 80 
Indonesia aa 222 1.200 86 1.721 95 3,061 2,407 
IS. 8 5 3,081 149 46 18 39 53 
Ireland ...........-...-.----.- 232 22 129 20 84 18 
Waly: ` ee 424 35 700 99 949 140 
Jamaſees cusco 1,272 54 10,153 296 1,221 184 
/ AAA uaia 2,840 444 2,207 661 1,075 313 
Korea, Republic EE EE 318 33 86 28 148 63 
RU att 260 7 16 11 12 11 
Leeward and Windward Islands. 17,173 174 15,419 308 23,498 651 
Malaga 475 23 e SS Se E 
Mauritania ----oooocooocoo... 475 21 ee an us Ze 
ͤðÜ ⁰ͥ⁰ Eeer 68,391 2,355 38,765 3,018 108,503 3,910 
Morocco `. ne . . . .. . . We de WS e 811 58 
Netherlands Antilles „ 23,601 249 16,067 334 6.791 212 
New Guinea _. . .. ~~ . 1,140 51 se T" ax adm 
Nicaragua . 130 5 349 44 413 36 
IJ ⁵ Su EP Ge 998 56 470 33 
Norway «4 ee 262 7 26 21 15 15 
Oman 487 53 T" dz " e 
Pakistan en 1,425 64 2 1 (1) 1 
Panama ee 88 238 25 243 47 49 15 
Peru ..........--- EE 584 32 4,182 275 3,119 368 
Philippines 207 35 1.710 151 67 18 
Saudi Arabia ----.-----0 0... 1,201 67 737 100 1,540 243 
Singapore 9 299 30 5,126 244 126 35 
South Africa, E of 22 140 19 118 30 168 59 
SDAIN ĩ 08 198 32 119 30 114 68 
Swedlde ens 37 5 261 91 82 48 
Switzerland 587 81 173 75 170 51 
T&IW&ñ oc A ³ĩðW³A aa 193 23 251 163 359 113 
Trinidad and Tobago 365 22 82 29 62 94 
Trust Territory of the Pacific 
Islands 905 38 60 3 354 17 
Turke ee ee a 109 3 1 (1) 20 24 
United Kingdom .............. 436 54 434 91 838 120 
Venezuela `. aka 1,298 113 985 202 16,120 589 
Yugoslavia `. 93 20 348 87 552 142 
LAO: EE Gët Ss s Sé 763 45 
Other ⁰·⅛»WZW. ˙wm cca — 1,935 131 2.405 313 1,044 274 
Totaal . 324,740 8,980 289,844 14,860 494,132 28,409 


1 Less than 1⁄, unit. 
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Table 18.—U.S. imports for consumption of hydraulic and clinker cement, by country 
(Thousand short tons and thousand dollars) 


1974 1975 
Country 
Quantity Value Quantity Value 
Austria MERE 8 (1) 1) ae " 
Bb ³ A 830 20,015 349 9,229 
Belgium- Luxembourg 44444 20 1.035 14 722 
%%% GGtk-‚—ßß́ d 8 2.245 37,149 1,819 33,951 
Seh Cee tee ee 23 449 2 64 
Denmark eege unta ei 1 61 15 413 
FFII ³˙¹¹¹ - QCG 65d ͤ d 315 5,246 312 6.237 
Germany, We ww4„„ 267 4,338 30 491 
Hendd ⁵ðV-odů Eee 3 63 4 104 
e . eee eos 16 443 28 639 
II EEN 220 2,993 148 2,535 
Norway EE 678 11,589 365 6,127 
SDRIB. o y 88 271 4,773 301 4,602 
aer”, ee tas daa 88 1,628 99 1,748 
United Kingdom `... 662 10,069 214 3,629 
Venezuela 91 1,766 fu ER 
Lugoslaviaasasass . 2 117 2 129 
J%!]⁰¹ nu ͥ ⁵˙ ⅛⁵⅛'ʃUI ERROR ERI O 5,732 101,734 3,702 70,620 
1 Less than 14 unit. 
Table 19.—U.S. imports for consumption of cement 
(Thousand short tons and thousand dollars) 
Roman, portland, Hydraulic White 
and other cement nonstaining Total 
Year hydraulic cement clinker portland cement 
Quantity Value Quantity Value Quantity Value Quantity Value 
P 3,914 67,450 2,743 35,501 29 1,177 6,686 104,128 
1074 O. Lulu ne 8,870 78,315 1,829 26,737 83 1,682 5,732 101,734 
1978. eii 2,474 49,286 1,207 20,218 21 1,116 8,702 70,620 
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Table 20.—U.S. imports for consumption of hydraulic and clinker cement by customs 
district, by country 
(Thousand short tons and thousand dollars) 


1974 1975 1974 1975 
Customs district Customs district 
and country SE Value SEN Value and country pem Value ue Value 
Anchorage: New York City: 
Canada 44 1,086 63 2,037 France ........- - — 0) 1 
Japan -——— À—À e = . (2) 2 . West 980 6.059 955 4 066 
or wa ; ; 
Totaal 44 1,086 63 2,039 Sen Se ge 11 198 
Baltimore: Total 386 6,067 266 4,265 
Denmark ......- e) 1 ta 7 Norfolk: 
F „ 7 Bahamas 173 4235 91 2,075 
Total -.------- (2) 70 (1) France ......-..-- 315 5,223 312 6,220 
-— Spain 18 302 49 767 
os Cana dx (1) 1 o United Kingdom - 23 349 (1) 48 
Spain .........-  -- — 18 143 Total eossscues 529 10,109 452 9,110 
Totaal (1) 1 18 143 Ogdensburg : 
Bridgeport: Canada 16 — MT Canada ........- 240 4,603 111 2,244 
EN United Kingdom (1) 1 E E 
urnalo : 
ra EE (1) (1) > = Totaal 240 4,604 111 2,244 
Canada ........- 657 10,200 582 10,491 Pembina: 
Germany, West ER — (1) 5 Can --------- 119 2,577 93 2,293 
Total ........- 657 10,200 582 10,496 United Kingdom — “ CC) — 
Së 3 Total 119 2,077 93 2,298 
1cago : š 2 
Canada -------.- 49 882 27 526 Val real š T 
3 1 1) | | Bananas = Ss 
H AO —. SE Germany, West .. 3 390 (1) 23 
Cleveland: Camada — 47 1082 883 sig Yugoslavia --...- „ 
ERS PR Total .._------ 7 558 2 162 
Detroit: Portland, Maine: 
Canada .......-- 460 6,142 414 T Canada 82 1,088 44 901 
France --------- ER — @) 6 St. Albans: 
Spain -- 69 1274 -- _-- Canada ........- 126 2,795 101 2,280 
Total 529 7.416 414 7,386 United Kingdom — Q) 
Duluth: Canada ..... 79 1,218 22 443 Total 2 126 2,795 101 2,281 
El Paso: Mexico 13 320 11 432 San Francisco: 
Galveston: United Belgium- 
Kingdom 27 316 we Sa Luxembourg de — (1) 1 
Great Falls: Canada 4 103 4 138 San J . 
Honolulu: Japan _... 16 443 28 637 an Juan: 
ar een 17 952 13 691 
° uxembo urg 
9 ad Colombia -------- - a 2 D 
: runt visum == Së enmark .......- 1 
United Kingdom . 140 2,148 72 1,195 . (1) 28 (2) 16 
Total == = s 140 2,148 72 1,199 Germany, West WS (1) 1 dm __ 
Laredo: Mexico (1) 1 16 Honduras Se ED 9 62 
3 Spain 12 580 32 746 
Germany, West .. (1) 6 (1) 9 Totaal 30 1.616 64 1.992 
Spain (1) 16 (1) 16 Savannah: 
Total ........- (1) 22 (1) 25 Mexico .........- e = 11 137 
Spain 53 830 11 180 
Miami: Total ....... 53 830 22 317 
Bahamas 216 5,184 56 1,564 Seattle: Canada 269 8,564 273 3,621 
DEUS Tampa 
— 2 5 1 30 : 
EE de 8 Bahamas 439 10,550 202 5,590 
Germany. West 200 2,903 30 447 Belgium- 
Mexico Bes — 22 292 Luxembourg 1 33 zs Ei 
Norway .....--.- 292 5,530 110 2,061 Colombia 23 449 — ee 
Spain 73 1.031 119 1,721 Germany, West — 64 961 — CR 
Sweden 88 1.628 59 1,029 Honduras ....... 63 2 42 
United Kingdom - 864 5,545 46 675 Mexico -.-......- 207 2,671 103 1,658 
Venezuela 10 196 SEH Ša Swed ---2-.------ 46 140 m 3 
weden nn = — 
Total eiue an ca em cu m us V 1,287 22,627 443 7,819 Venezuela 3 81 1.570 "S m 
J e AE ABa pe SA Total 864 17,087 408 8,840 
United Kingdom ... 108 1,710 96 1,710 Grand total ... 5,732 101,734 8,702 70,620 


1 Less than 1 unit. 
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WORLD REVIEW 


In 1975, about 1,700 clinker-producing 
cement plants in 140 countries were op- 
erating with an estimated total annual ca- 
pacity of over 1 billion tons. In addition, 
more than 3,000 very small plants were 
reportedly operating in many communes 
and municipalities in the People's Republic 
of China, accounting for more than 50% 
of that country's estimated 30-million-ton 
capacity. Many new plants, plant expan- 
sions, and plant modernizations were under 
construction or in various stages of plan- 
ning and financing throughout the world. 

Recessions, fuel crises, inflated costs, and 
reduced product demand characterized 
most of the world's cement community in 
1975. The several indicated bright spots on 
the international scene were those prin- 
cipally associated with oil-producing na- 
tions. 

Special situations occurred: Some 250 
cement-carrying vessels laid at anchor off 
Nigeria, nationalization of the cement in- 
dustry occurred in Portugal, the first ship 
through the Suez Canal carried bagged 
cement, and an appreciable increase took 
place in attempted "deals" involving the 
sale and movement of large cement ton- 
nages. 

The year 1975 was a volatile one for ce- 
ment, and on the whole it proved to be a 
difficult year for major countries from the 
point of view of usage and viability. How- 
ever, a number of developing nations, par- 
ticularly in the Near and Middle East, 
established expansion programs, the net re- 
sult of which will surely change existing 
patterns of demand and supply.“ 

A construction slump in 19 European 
countries belonging to the European Ce- 
ment Association (CEMBUREAU) * was 
responsible for a 4.4% decrease in cement 
production in 1975, the second decline in 
as many years and the first back-to-back 
decrease since World War II. Many kilns 
and some plants were taken out of produc- 
tion because of the depressed market. 
Nevertheles, six new plants with a com- 
bined annual capacity of 5.9 million tons 
started operation in member countries. An 
additional 15 new kilns went into produc- 
tion in existing plants with a combined 
additional annual capacity of 7.8 million 
tons. Ten kilns in new plants and 17 new 
kilns in plant expansions were under con- 


struction that will increase annual clinker 
production capacity by 19.0 million tons 
when completed in 1976 and 1977. 

Cement price increases varied consider- 
ably in member countries, and average 
cement prices rose 25% following continued 
increases in fuel and power costs combined 
with the inflationary trend of all manufac- 
turing cost items. 

The combined output of the 19 member 
countries of CEMBUREAU amounted to 
210 million short tons in 1975 as against 
290 million tons in 1974, or a decrease of 


4.4%. Comparable figures also indicated 
that apparent consumption decreased 5.795. 
In 1975, CEMBUREAU per-capita cement 
consumption ranged from 249 kilograms 
(549 pounds) in Turkey to 913 kilograms 
(2,013 pounds) in Austria, and averaged 
475 kilograms (1,047 pounds). Centrally 
planned economy countries, including the 
U.S.S.R., produced 210 million tons in 1975, 
an increase of 7.4% compared with 1974 
output. 

World production of cement in 1975 was 
estimated at 766 million tons, compared 
with 776 million tons in 1974. The five 
largest cement-producing countries in 1975 
were the U.S.S.R., 134.5 million tons; Ja- 
pan, 72.2 million tons; the United States, 
69.7 million tons; Italy, 37.7 million tons; 
and West Germany, 36.9 million tons. 

Western Europe (European Economic 
Community) maintained its leading posi- 
tion in the world cement industry by pro- 
ducing 210 million tons of cement in 1975, 
or 27.49, of the world total. Eastern Europe 
(including the U.S.S.R.) produced 25.7% 
of the world total; Asia, 25.095; North and 
South America, 17.7%; Africa, 3.3%; and 
Oceania, 0.9%. 

In the 1975 annual report of the Hold- 
erbank® group, represented by subsidiaries 
and affiliated companies in 17 countries, 
reduced cement consumption was reported 
in 13 countries, including Cyprus (down 
4595), Switzerland (down 26%), Lebanon 
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(down 169%), and the United States (down 
16%). This reduction was only partially 
offset by gains in the other four countries: 
Philippines, 249%; Brazil, 11%; Mexico, 
10%; and Costa Rica, 9%. This resulted in 
an overall reduction of 18 million short 
tons, or 7.8%. 

Polysius, A.G.? noted in its 1975 annual 
report the major shifts in its construction 
market. In the previous 10 years, the Euro- 
pean market provided about 50% of their 
order intake; for 1975 it comprised only 
12%. This was due to the continued 
shrinkage in the housing construction mar- 
ket in Europe. In the previous 10 years, 
Asia and Africa had 29% and 7% of their 
contracts, but for 1975, this increased to 
55% and 279,, respectively. This was be- 
cause of the lower growth rates for the 
highly industrialized countries, whereas in 
the developing countries, there was a strong 
and increasing demand for cement. Addi- 
tionally, it is the Organization of Petroleum 
Exporting Countries (OPEC) nations with 
their increased foreign exchange income 
that can proceed rapidly toward industrial 
development. In the near future, their pres- 
ent high level of cement imports will be 
reduced by production from their new facil- 
ities. 

Afghanistan.—The Ghori and Jabal 
Siraj cement plants produced a total of 
154,000 tons per year, of which 40% was 
exported to the U.S.S.R. and Iran. Capacity 
of the Ghori plant was to be expanded 
from 130,000 to 330,000 tons per year. Con- 
struction of two additional plants at Herat 
and Kandahar was being planned.” 

Algeria.—At least three major cement 
plant construction programs were under- 
way through contracts signed by Société 
National Materiaux de Construction 
(SNMC), Algeria's state corporation for 
public construction. At Zahana, 21 miles 
southeast of Oran, Société Fives-Cail Bab- 
cock was building a 1.2 million-short-ton- 
per-year dry facility, which was an 
extension of the present plant. This will be 
one of the world's most modern, with an 
18- by 275-foot rotary kiln, a four-stage 
preheater with cyclones, a 130-ton-per-hour 
hammer mill, and a 165-ton-per-hour rod 
mill for the clinker, and is planned to be 
onstream in 1977. 

A new, fully integrated, 1 million-ton-per- 
year plant at El Asnam, about 150 miles 
from Algiers, was being constructed for 
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SN MC by Kawasaki Heavy Industries, Ltd., 
and Marubeni Corp. of Tokyo. Daily pro- 
duction was to be 3,300 tons of portland 
cement and sulfuric-acid-resistant cement. 
Suspension preheating, fully automated 
operation at all stages, and computerized 
process control were features of the plant 
design. Operation was scheduled to begin 
by late 1978 or early 1979. 

SNMC has also announced a 550,000-ton- 
per-year cement plant at Saida, to be built 
by Kawasaki Heavy Industries, Ltd. This 
installation is scheduled to be completed 
by late 1977 and in full operation by 1978. 
Contracts have also been awarded by SNMC 
for plants to be built at Constantine and 
Beni Saf. 

SNMC's stated objective for the Algerian 
cement industry is to raise production to a 
10.5-million-ton-per-year level by 1980." 

Australia.—Adelaide Brighton Cement 
Ltd. was doubling the capacity of its Port 
Adelaide, South Australia, plant, with a 
550,000-ton-per-year, 50- by 220-foot, four- 
stage suspension preheater kiln, a Loesche 
roller mill, and electrostatic precipitators. 
The plant was expected to start operations 
in 1976. Blue Circle Southern Cement Ltd. 
was seeking tenders for an 830,000-ton-per- 
year expansion of its plant at Berrima, New 
South Wales" 

Belgium.—Belgian cement consumption 
in 1975 amounted to 6.4 million tons, down 
3.4% from 1974, and because of its 12.4% 
inflation for the year, suffered a 279% reduc- 
tion in its export sales of cement and 
clinker. | 

Cimenteries CBR and ENCI-Belgique 
have completely computer-automated their 
new, 3,500-ton-per-day dry-process plant 
at Lixhe.” 

Brazil.—Brazil’s cement consumption 
rose in 1975 by about 11% to some 18.4 
million tons, and the cement price was in- 
creased by 35%, proportional to the in- 
flation. 

The new Pedro Leopoldo plant of Ci- 
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mento Nacional de Minas S.A., with a ca- 
pacity of 1.1 million tons per year, came 
onstream. This is the largest single 
cement-producing facility in Brazil, and is 
linked to the industrial triangle market 
area of Sáo Paulo-Rio de Janeiro- Belo 
Horizonte by a rail distribution system. 

Cimento Tupi started up a new plant in 
late 1975. Major equipment items included 
a 15- by 220-foot rotary kiln with a four- 
stage preheater, a 14- by 23-foot raw mill, 
a 12- by 37-foot finish mill, a clinker cooler, 
and blending equipment. 

Cimento Santa Rita S.A., in Sáo Paulo, 
was installing a 2,200-ton-per-day Allis- 
Chalmers suspension preheater with a 16- 
by 230-foot rotary kiln, a 190-ton-per-hour 
type MPS-3450 roller mill, and a 16- by 
46-foot finish- grinding Compeb mill 
powered with a 6,000-horsepower drive 
one of the largest of its type. 

Cia. de Materials Sulfurosos new 2,400- 
ton-per-day production line at its Montes 
Claros plant included an 800-ton-per-day 
EV crusher, a 16- by 22-foot Unidan mill 
for raw material grinding, a 17- by 263-foot 
kiln with twin four-stage suspension pre- 
heaters and planetary cooler, a 16- by 41- 
foot finish mill, and electrostatic filters. 

At the Sobral, Ceara, plant of Cia. 
Cearense de Cimento Portland, S.A., a 
1,100-ton-per-day expansion project in- 
volved a 14- by 224-foot kiln with a sus- 
pension preheater and a 14- by 23-foot raw 
mill with a 2,200-horsepower drive" 

Canada.—Canada's cement consumption 
was 9.8 million tons in 1975, an 8% de- 
crease from 1974. Regional cement con- 
sumption reflected construction activity. 
Quebec consumption rose 1%, while On- 
tario consumption fell 11%. 

Canada Cement Lafarge Ltd. was 
doubling capacity to 500,000 tons per year 
at its Brookfield, Nova Scotia, cement plant 
with a $24 million expansion. It was sched- 
uled for completion in 1977. F. L. Smidth 
& Co. was supplying an 820-ton-per-day 
kiln and a 4,500-horsepower finish mill. 

Ocean Cement Ltd. was planning a 1.1- 
million-ton-per-year plant at a cost of $90 
million at Tilbury Island, British Colum- 
bia; the plant was scheduled to go onstream 
in 1978. Polysius will supply its DOPOL 
rotary kiln plant and a planetary cooler 
with an output of 3,500 tons per day, and 
a roller mill with a throughput capacity of 
270 tons per hour. This is reportedly the 
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largest clinker-producing plant with pre- 
heater kiln and roller mill in North Amer- 
ica. 

Scheduled for completion in 1976, St. 
Marys Cement Ltd. was doubling output 
capacity at its plant in St. Mary, Ontario, 
with a $30 million expansion project. A 
500,000-ton-per-year, 15- by 325-foot rotary 
kiln with a four-stage suspension preheater 
will be installed. 

Lake Ontario Cement Ltd.s $15 million 
expansion program was completed in 1975. 
Doubling the plant's capacity, an 850,000- 
ton-per-year kiln with a four-stage pre- 
heater was installed.'5 


Chile.—In 1975, Chile was nearly self- 
sufficient in cement. The additional pro- 
duction of Chile's fourth cement plant, 
Industria Nacional del Cemento S.A., which 
opened in early 1975, eliminated the need 
for imports during 1975 and allowed 
modest quantities of exports to other Latin 
American countries. The Government of 
Chile announced it would return ownership 
of the industry to the private sector.“ 


China, People's Republic of.—The Chi- 
nese cement industry is becoming a world 
factor. Current output of 20 to 30 million 
tons yearly is catching up with that of the 
leading Western European countries and 
is continuing to rise. There are probably 
50 or more plants capable of producing 
between 100,000 and 1 million tons yearly. 
There are over 3,000 so-called small cement 
plants in two sizes—ranging from 3,000 to 
10,000 tons per year, and from 10,000 to 
50,000 tons per year. These small plants 
have been very important in rural areas 
for local construction projects. The cement 
shipped to Hong Kong has been of rea- 
sonably good quality." 

Colombia.—For Colombia, 1975 was 
rather a poor year for building activity. 
Cement consumption was 3.1 million tons, 
a 12.9% decrease compared with 1974 use. 

Polysius reported that the commissioning 
of the new slag and clinker grinding plant 
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of Cementos Boyacá S.A. in Bogotá was 
further postponed because of transportation 
difficulties. It is now expected to come on- 
stream in early 1976. Equipment included 
a 14- by 44-foot, 4,330-horsepower cement 
mill, a 25-foot-diameter air separator, and 
an 11- by 17-foot rapid dryer. This $7 mil- 
lion expansion program will raise the plant 
capacity from 360,000 to 520,000 tons per 
year. 

Compañía Colombiana de Clinker S.A. 
was building a  2,200-ton-per-day wet- 
process two-line cement plant near Car- 
tegena. Equipment included two kilns 
15-14 by 13 by 500 feet, two stoker-type 
clinker coolers, two 2,000-horsepower raw- 
grinding Compeb mills, 10-14 by 39 feet, 
and two finish-grinding Compeb mills of 
different sizes. 

Cementos del Caribe S.A. was installing 
a wet-process plant at its Barranquilla 
plant at Cali. Allis-Chalmers provided the 
major and ancillary equipment, including 
a 14- by 12-14- by 450-foot rotary kiln and 
a 7-14- by 71-foot air-quenching cooler. 

Cementos del Valle S.A. has placed on- 
stream a new 880-ton-per-day wet-process 
plant at Cali.' Allis-Chalmers provided the 
major equipment for this coal-fired, wet- 
process plant, including a 14- by 12-15- by 
450-foot rotary kiln, a 7-14- by 71-foot air- 
quenching cooler, and a dust recuperating 
and return system.” 

Costa Rica.—Kaiser Engineers were in- 
volved with the Corporacion Costarricense 
de Desarolla on a prefeasibility study for 
the construction of a new $50 million 
cement plant with an annual capacity of 
600,000 tons. Location will be at Colorado 
de Abangeres on the Gulf of Nicoya.” 

Cyprus.—In spite of the difficulties aris- 
ing from the political situation, the expan- 
sion of Cyprus Cement Co. Ltd.'s Moni 
plant at Limassol was completed in 1975. 
The new production line had a capacity of 
over 275,000 tons of cement per year. Even 
with the unsatisfactory domestic market, 
the total output was disposed of, with ex- 
port sales of 255,000 tons in 1975, com- 
pared with 110,000 tons in 1974. The small 
balance of 48,000 tons was sold to the 
domestic market.” 

Denmark.—A/S Aaberg Portland-Ce- 
ment-Fabrik operated five plants in Den- 
mark and produced 3 million tons of 
cement in 1975. In 1975 it became the 
country’s sole producer, when the last in- 
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dependent operator joined the group. One 
of its major export products is white ce- 
ment, which is shipped to over 60 coun- 
tries throughout the world.” 

Dominican Republic.—During 1975 
647,000 tons of cement were produced by a 
State-owned company, with imports ac- 
counting for the remainder of the total do- 
mestic consumption of 810,000 tons. Two 
new cement plants scheduled to open soon 
(one mixed private-state, and the other 
private) should make the Dominican Re- 
public a net exporter of cement during 
1976. 

Cementos Nacionales S.A. was building a 
new 510,000-ton-per-year dry-process plant 
near San Pedro de Marcoris, scheduled to 
be onstream in 1976. The Fuller Co. was 
supplying the major equipment items in- 
cluding a 15- by 220-foot rotary kiln with 
a four-stage preheater, a 12- by 33-foot raw 
mill, a 13- by 40-foot finish mill, a clinker 
cooler, dust collectors, and in-plant control 
panels.? 


Ecuador.—La Cemento Nacional 
C.E.M. has signed a $10 million contract 
with Allis Chalmers for the construction of 
a 1,650-ton-per-day cement plant to be 
built 20 miles west of Guyaquil. Construc- 
tion was initiated in 1975, and startup was 
scheduled for 1977. 


Allis Chalmers was prime contractor for 
a cement manufacturing facility expansion 
near Guyaquil, planned by Comision de 
Valores-Corporacion Financiera Nacional 
(CV-CFN), a Government agency in Quito. 


The $13.5 million dry-process project was 
scheduled for completion in late 1978, and 
was the result of a feasibility study by the 
SNC Group Inc., Montreal, Canada, and 
conducted for La Comision de Valores of 
Ecuador, now the principal shareholder of 
Cementos Selvalegre. 23 
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Egypt.—The Ciment Portland Tourah 

plant was being expanded by an additional 
800,000 tons per year. The $30 million 
project with F. L. Smidth £ Co. called for 
a 16-14- by 263-foot rotary kiln with twin 
four-stage suspension preheaters and a 
planetary Unax cooler, a 770-ton-per-day 
EV crusher, a 16-15. by 22-foot Tirax 
Unidan mill for grinding raw material, and 
a 16-15- by 41-foot Unidan finish mill with 
a 6,850-horsepower Symetro drive. A na- 
. tural gas and oil mixture was to be used 
as the plant's fuel source. 
In early November 1975, the first vessel 
jn 16 years to travel through the Suez Canal 
with Israeli-bound cargo carried some 8,500 
tons of bagged cement. An agreement 
signed between Egypt and Israel provided 
that non-Israeli ships carrying nonstrategic 
material for Israel could use the canal. The 
Greek ship Olympus carried its Romanian 
cement through the waterway to the south- 
ern Israeli port of Eilat. A war-risk tariff 
had been set on the cement by a Tel Aviv 
insurance company which was nearly 27 
times higher than the normal premium 
paid.” 

France.—Sales of cement by French 
plants, including exports, were 34 million 
tons in 1975, an 8.1% decrease compared 
with 1974. Exports accounted for 2.3 mil- 
lion tons of cement or clinker, or about 7% 
of total sales. Construction work in 1975 
was about 2.6% lower than in 1974.5 

Germany, West.—West Germany’s ce- 
ment production in 1975 was 36.9 million 
tons, a 6.9% decrease compared with 1974. 
At the end of 1975, cement production ca- 
pacity was 48.5 million tons, which in- 
dicated a 76% utilization of capacity for 
the year. No new plants or plant expan- 
sions occurred during the year. Exports for 
the year were 1.8 million tons. Residential 
construction and other construction work 
slackened during the year, and the expected 
economic upswing in West Germany failed 
to materialize in 1975. 

Polysius A.G. received a contract from 
Dyckerhoff Cement for a 21-foot-diameter 
counterflow preheater rated at 660 tons per 
day of clinker for the production of white 
cement. 


Greece. During 1975, Greek cement 
production capacity reached 10 million 


tons, and the cement industry invested 


about $62 million in new installations. Pro- 
duction of cement was 8.7 million tons, a 
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12% increase compared with 1974. Exports 
were particularly important, with 3.3 mil- 
lion tons exported to mostly Middle East 
and North African countries—a 50% in- 
crease compared with 1974. 

A new cement plant, with a capacity of 
1.1 million tons per year, went onstream 
in Kamari, Beotea the fourth 1.1-million- 
ton-per-year plant of Titan Cement Co. 
Construction continued on General Cement 
Co.'s 1.7-million-ton-per-year plant at Volos 
and on Chalkis Cement Co.'s 1.1-million- 
ton-per-year cement plant at Mikro Vathy, 
Aulis, near Khalkis With the completion 
of these two plants, scheduled for 1976, the 
cement-producing capacity of Greece will 
be 12.1 million tons per year. The Govern- 
ment of Greece has authorized investments, 
totaling $300 million, in six new cement 
plants. No siting or capacities for new 
plants were mentioned. 

The first cement plant to be built in 
Greece was in fact the first plant in the 
whole Balkan and Middle East area, and 
was erected by the Titan Cement Co., at 
Eleusis in 1911. There are now seven plants 
producing cement in Greece, operated by 
four companies; two more are under con- 
struction, and several more are planned. 

Virtually all the cement produced in 
Greece (97% to 98%) is a gray portland 
cement with sometimes either 10%, or 209, 
pozzolan (Santorini earth) added to make 
a Hellenic-type portland cement. Most 
producers have their own quarries for clay 
and limestone near the plants, but gypsum 
is shipped mainly from Crete and the 
Ionian Islands, while pozzolan comes from 
the Island of Thira. 

M. A. Karageorgis, S.A., has contracted 
with Kaiser Engineers to handle engineer- 
ing and construction management for a 
1.1-million-ton-per-year, $43 million cement 
plant to be located at Messinia.” 

Haiti.—Le Ciment d'Haiti, S.A. com- 
pleted an expansion program at its plant 
at Fond Mombin, Commune de l'Arcahaie. 
The Fuller Co. supplied the major equip- 
ment to the project, including an 11- by 
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32-foot finish mill, an 18-foot-diameter air 
separator, pneumatic conveying equipment, 
and in-plant dust collectors. 

Hungary.—A new cement plant with an 
annual capacity of 1.7 million tons went 
onstream in 1975 at Hejócsaba, a suburb of 
Miskolc, Hungary’s second largest city and 
center of an industrial region. This plant 
has two production lines and was the lar- 
gest newly erected cement plant in Eastern 
Europe. Since 1960, four major cement 
plants have been built in Hungary; the 
first two were 1.1-million-ton plants at 
Vac on the Danube north of Budapest in 
1972, and the fourth, under construction 
at Bélapatfalva near the Czechoslovakian 
border, will be operational in 1978 and 
have a capacity of 1.3 million tons. Imports 
of cement have been amounting to over 1 
million tons per year, 70% of which is 
supplied by the U.S.S.R. Once the Bélapat- 
falva plant is operational, Hungary expects 
to be self-sufficient in the cement cate- 
gory.” 

Indonesia.—Kaiser Cement & Gypsum 
Corps 51%-owned Indonesian affiliate, 
Cibinong Cement Co., placed onstream in 
1975 a new cement plant at Cibinong, near 
Bogor, West Java. Initial rated capacity is 
550,000 tons per year. The firm immediately 
embarked on a $48 million, 100% expan- 
sion project to be completed in 1977. The 
Fuller Co. will supply a 15- by 220-foot 
rotary kiln with a four-stage preheater. 

Mitsui & Co., Ltd., and other Japanese 
and Indonesian interests announced initia- 
tion of construction of an integrated ce- 
ment plant with a capacity of 660,000 tons 
per year at Cilacap in Central Java. 

Early in 1975, the Asian Development 
Bank announced the loan of $37 million 
to Indonesia for a large cement plant at 
Baturaja, South Sumatra. This was the 
largest loan so far to Indonesia, in which 
the total cost, including local currency, was 
$57 million. Annual capacity will be 550,- 
000 tons per year, and a special feature was 
that, while the clinker will be produced 
at Baturaja, the finish grinding and prep- 
aration will be at the two principal con- 
suming-market areas of Palembang and 
Telukbetung. No further implementation 
was known. 

The Government of Indonesia was 
planning a 1-million-ton-per-year cement 
plant expansion at Gresik, East Java. Cost 
was not disclosed, but the Export-Import 
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Bank has approved a loan toward the 
project.” 

Iran.—By the middle of 1976, opera- 
tions are to be initiated at the 3-million- 
ton-per-year Isfahan slag cement plant 
located in the Kuhi-Rud highlands, 260 
miles south of Teheran. Isfahan’s produc- 
tion will double the current cement output 
of Iran’s present 10 cement facilities. The 
plant will have two production lines, each 
with a designed clinker capacity of 3,600 
tons per day. Granulated blast furnace slag 
from the neighboring iron and steel plant 
will be - utilized. Isfahan's burning plant 
will involve some of the largest heat ex- 
change rotary kilns with satellite coolers 
ever built. The kilns are 19 feet in diam- 
eter by 290 feet long and are equipped 
with four-stage twin-type Humboldt heat 
exchangers. Each kiln is fired with natural 
gas. 

A new 770,000-ton-per-year cement plant 
was under construction near the Iranian 
winter resort of Abe-Ali, about 28 miles 
northeast of Teheran. The Shemal Cement 
Co., which belongs to the Teheran Cement 
Co., has stated that this plant will start 
early in 1978. 

The Soufian Cement Co. was expanding 
its plant near Tabriz by a fourth produc- 
tion line of 2,200 tons per day. F. L. Smidth 
& Co. was supplying equipment, including 
a 3,950-horsepower raw mill, two 23-foot- 
diameter air separators, a 16-14- by 263-foot 
rotary kiln with a four-stage suspension 
preheater and planetary cooler, and a 
4,550-horsepower finish mill. 

Iran’s Fifth Economic Development Plan 
called for a level of industrial output re- 
quiring substantial increases in its cement 
industry base. Production will have to rise 
from 4.0 million tons in 1975 to 22 million 
tons per year by the plan's completion.™ 

Iraq. Badoosh cement plant in 
northern Iraq was reportedly increasing 
production by 1,650 tons per day through 
the incorporation of the Polysius A.G. 
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dry-process system. The plant's original 
equipment, installed by Polysius some 20 
years ago, consisted of two wet- process 
kilns with a capacity of 660 tons per day. 
New Polysius units included a 14- by 236- 
foot rotary kiln, a counterflow preheater, a 
raw mill, a finish mill, two air separators, 
and pneumatic conveying equipment. 

F. L. Smidth £ Co., Copenhagen, an- 
nounced that the firm had received the 
largest single order in its 100-year history 
from the Republic of Iraq's Ministry of 
Industry. The $225 million contract called 
for the construction of a new four-kiln ce- 
ment plant with a 2.2-million-ton-per-year 
capacity at Kufa, 112 miles south of 
Baghdad. Major equipment included four 
rotary kilns with Unax .coolers, each with 
an output of 1,650 tons per day, four 
Unidan raw mills, three Sonex-Unidan ce- 
ment mills, and six Fluxo packers. The 
plant was scheduled to commence produc- 
tion in stages, with full completion in 1978. 

Société Fives-Cail Babcock reported it 
had signed a contract in Iraq for a cement 
plant with a capacity of 1,650 tons per day. 
Valued at $38 million, the project was 
scheduled to become operational in June 
1977. 

Iraq's Minister of Industry and Minerals 
reported at yearend that contracts for the 
construction of a cement plant with a ca- 
pacity of 2.2 million tons per year would 
be awarded shortly in an effort to reach an 
overall production target of 7.7 million tons 
per year of cement by 1977. A 9.9-million- 
ton annual industry capacity was stated to 
be Iraq's cement goal for 1980.” 

Ireland.—The recession in Ireland 
reached its low point in 1975, and recovery 
was slow. Stimulated by an increase in 
building activity during the latter part of 
1975, cement sales in the third and fourth 
quarters increased 7% and 6%, respectively. 
Inflation was a serious problem throughout 
1975, standing at 21% for the year. 

Cement-Roadstone Holdings Ltd., Ire- 
land's largest industrial company, an- 
nounced that it was more than doubling 
the capacity of its Platin cement plant to 
1.1 million tons per year. F. L. Smidth & 
Co. will supply a roller mill and an 18- 
by 290-foot, 3,300-ton-per-day dry-process 
kiln with planetary cooler and twin four- 
stage suspension preheaters. The project 
was expected to be completed by early 
1978, with the new operation replacing the 
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38-year-old Drogheda cement works. Road- 
stone's decision to expand Platin was based 
on growth in Ireland's cement demand and 
developments in cement machinery and au- 
tomation that made the Drogheda plant 
uncompetitive with the newer European 
facilities.“ 

Italy. Estimated consumption of ce- 
ment in Italy in 1975 was 37.4 million tons, 
compared with 39.7 million tons in 1974, 
a 69%, reduction. Exports were also slightly 
less in 1975 with about 384,000 tons going 
mostly to non-EEC-member countries. 

SpA Cementerie Calabro Lucane (Italce- 
menti group) started up a new cement 
plant in 1975 at Castrovillari in southern 
Italy. Raw materials come from two quar- 
ries linked to the plant by a belt conveyor 
6.2 miles long. An investment of $634,000 
has been made in the mill. Its automated 
control systems are joined to a computer 
in a sister plant at Matera.“ 


Jamaica.—The Caribbean Cement Co. 
Ltd. initiated a $25 million expansion of 
its Rockfort plant to double capacity from 
440,000 to 880,000 tons per year. Major Al- 
lis-Chalmers equipment included a 14- by 
197-foot kiln and suspension preheater 
rated at 1,430 tons per day, a cooler, a 
1,000-horsepower MPS roller mill rated at 
130 tons per hour, and a 4,500-horsepower 
finish-grinding Compeb mill, 13- by 45 feet, 
rated at 123 tons per hour. As of the end 
of 1975, the expansion project was halted 
by labor unrest. 

The Government of Jamaica and the 
Government of Venezuela formed a joint 
venture to explore the possibility of estab- 
lishing a second cement plant in Jamaica. 
A 660,000-ton-per-year operation was en- 
visioned, and would be geared to handle 
the shortages in local production, with 
some exports to other Caribbean coun- 
tries. 


32 Page 102 of work cited in footnote 6. 
Work eited in footnote 9. 
Page 82 of second work eited in footnote 11. 
23 Industrial Minerals. No. 94, July 1975, p. 11. 
U.S. Embassy, Dublin, Ireland. State Depart- 
ment Airgram A-033, May 21, 1976, p. 3. 
Page 97 of work cited in footnote 6. 
Page 84 of second work cited in footnote 11. 
3t World Mining. V. 28, No. 6, June 1975, p. 


Work cited in footnote 7. 
ss U.S. Embassy, Kingston, Jamaica. State De- 
partment Airgram A-168, Sept. 4, 1975, p. 1. 

- . State Department Airgram A-226, Dec. 
22, 1975, p. 1. 
Pages 104 and 106 of work cited in footnote 6. 
Page 83 of second work cited in footnote 11. 


57 


332 


Japan.—Production of cement in Ja- 
pan in 1975 was 72.2 million tons, a 10.4%, 
decrease from 1974, but for the first time 
outproduced the United States (by 3.6%). 
Plant expansions comprising four large 
kilns with a total capacity of 4.1 million 
tons per year, coupled with improvements 
in existing capacities, increased the total 
cement production capacity of Japan to 
122.6 million tons per year. The utiliza- 
tion of capacity was only 58.995 in 1975, 
compared with 69.2% in North America 
and 75.2% in total EEC member countries. 
Japanese exports of cement in 1975 totaled 
4.5 million tons. 


Aso Cement Co. placed an order with 
F. L. Smidth & Co. for expansion of its 
Tagawa plant. Equipment included a 
15-14- by 246-foot, 4,400-ton-per-day rotary 
kiln, with twin cyclone preheaters and a 
precalciner in one of its strings. It was 
scheduled for full operation by early 1977. 

Mitsui Cement Co. of Tokyo revealed a 
$33 million plan to significantly increase 
the capacity of its Tagawa plant in Fu- 
kuoka Prefecture. When the expansion is 
completed in 1976, production capacity will 
be increased 60% to 4.1 million tons an- 
nually. 


Nihon Cement Co. withdrew its plan to 
acquire a controlling interest in Ryukyu 
Cement Co. of Naha, Okinawa, because the 
Japanese Fair Trade Commission ruled that 
it was monopolistic. Nihon had previously 
signed a contract with Kaiser Cement & 
Gypsum Corp. to purchase Kaiser's hold- 
ings for $9 million.“ 

Jordan.— The Jordan Cement Co. 
signed an agreement with Polysius A.G. to 
establish a cement plant with a 2,200-ton- 
per-day capacity. Equipment included a 15- 
by 246-foot rotary kiln with a cyclone 
preheater, an air-swept raw mill, a finish 
mill, two air separators, a homogenizing 
system, and a pneumatic conveyor system.“ 

Korea, Republic of.—In 1975, the Re- 
public of Korea produced 11.2 million tons 
of cement, a 15% increase compared with 
1974. The average price of cement in 1975 
was 15,000 won ($30.92) per short ton. The 
cement industry in Korea is privately op- 
erated, but government backed as part 
of the economic development program. By 
1977, total production is expected to reach 
25 million tons annually, with 14 million 
tons used domestically, 7.7 million tons 
exported, and a reserve of 3.3 million tons. 
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Tongyang Cement Manufacturing Co. of 
Seoul started an expansion project at its 
Samchok plant on the northeast coast of 
Korea. The Fuller Co. supplied two 16- by 
245-foot rotary kilns with four-stage twin 
Fuller preheaters, two 13- by 45-foot raw 
mills, three 13- by 45-foot finish mills, 10- 
by 70-foot rotary dryers, a 48- by 60-inch 
jaw crusher, and a 42-inch gyratory 
crusher. 

The Ssangyong Cement Industries Ltd., 
Seoul, awarded a European consortium a 
contract for expanding the capacity of its 
Tonghae works, near Pukpyong-ni on the 
northeast coast of Korea, by 6.2 million 
tons of cement annually. This was the lar- 
gest plant of its kind in the world. The 
order comprised planning and delivery of 
plant and equipment in the total amount 
of $125 million, with an option on a fur- 
ther expansion phase valued at $65 million. 
Overall management of the contract rested 
with the French consultants, Polysius S.A. 
of Rueil-Malmaison, France.“ 

Kuwait.—Founded in 1968, the Kuwait 
Cement Co. was the largest producer of 
cement in the country in 1975. Annual 
capacity of the Shuaiba plant was 330,000 
tons. Iraqi clinker and gypsum were im- 
ported for the production of three types 
of ordinary and sulfur-resistant cement. 
Kuwait construction activities increased 
significantly during 1975, and the export 
and reexport of cement were banned late 
in the year. 

A Japanese team of Onoda Cement Co. 
and Mitsui & Co. Ltd. was reportedly 
outbidding British, Spanish, and other 
groups in an international tender for 330, 
000 tons of cement clinker placed by the 
Kuwait Cement Co. for delivery over a 1- 
year period starting in March 1976. It was 
also reported that tenders were out for 
some 22,000 tons of bagged cement to be 
delivered on a 2-year contract.” 

Lebanon.—Lebanon's economic  situa- 
tion seriously worsened since April 1975 as 
the result of the continuing political strug- 
gles and the civil war. Building and con- 
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struction activities suffered from the 
warlike conditions. It was somewhat sur- 
prising that cement consumption in Leb- 
anon during 1975 dropped only 16% to 
slightly over 1 million tons, and an addi- 
tional 410,000 tons was exported. Sales of 
cement fell sharply during the last quarter 
of 1975, and production was temporarily 
suspended. 

The Lebanese White Cement Co. placed 
a $5.4 million order with Buhler-Miag of 
West Germany for expansion equipment 
for the Chekka plant. Equipment consisted 
of a 350-ton-per-day rotary kiln for produc- 
tion of white cement and additional capa- 
city in raw and finishing mill processing. 
The new extension was expected to be on- 
stream by October 1976.% 

Libya.—Humboldt Wedag was awarded 
an order for two 1,650-ton-per-day rotary 
kilns and preheater systems to be installed 
in a cement plant at Hawari, a suburb of 
Benghazi. The turnkey plant was to be sup- 
plied and erected by KHD Industrieanlagen 
A.G. of West Germany." 

Mexico.—Cement production in Mexico 
was 12.8 million tons in 1975, an increase 
of 9.6% compared with 1974. After an 
initial downturn in the first half of 1975, 
construction activity improved, and accord- 
ing to the economic forecast of the Banco 
Nacional de Mexico, building materials 
could expect a growth rate of 12%. Infla- 
tion amounted to 10% on an annual basis. 

Cement Apasco S.A. of Mexico City com- 
missioned in August 1975 a new production 
line of 2,800 tons per day of clinker, which 
raised the total plant capacity to 1.5 mil- 
lion tons per year. During the year, Ce- 
mentos Veracruz S.A., in which Cementos 
Apasco holds a majority interest, com- 
missioned a new production line in its 
Orizaba plant with a capacity of 1,320 tons 
per day. 

Cementos Hidalgo, SCL, was expanding 
its Hidalgo plant in 1975. F. L. Smidth & 
Co. supplied a 1,650-horsepower raw mill, 
a 1,500-horsepower finish mill, and a rotary 
packer. 

La Cruz Azul SCL scheduled its newly 
expanded Hidalgo plant for full operation 
in 1976. The Fuller Co. supplied a 17- by 
270-foot rotary kiln with a four-stage twin 
preheater, a clinker cooler, and pneumatic 
conveying and blending equipment. 

Cementos de Chihuahua completed an 
expansion program and commissioned the 
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plant in late 1975. The Fuller Co. supplied 
a 13- by 39-foot finish mill.? 

Morocco.—The Société Nationale d'In- 
vestissement (SNI) planned the construc- 
tion of a new 440,000-ton-per-year cement 
plant near Marrakech. It is the first opera- 
tion promoted and financed by SNI. 

Another new cement company, Cimen- 
terie Maghrebine initiated construction of 
a 1.1-million-ton-per-year facility at Oujda, 
near the Algerian border. The company is 
a joint venture between the Moroccan and 
Algerian Governments. The Consultancy 
Services Div. of The Associated Portland 
Cement Manufacturers Ltd., Blue Circle 
Group, will be responsible for the design, 
engineering, and supervision of construc- 
tion of the plant, together with training 
of Moroccan personnel to man it. Polysius 
A.G. was awarded the order to provide two 
cyclone preheater kilns, 31 feet in diameter 
by 351 feet long with planetary coolers, 
rated at 2,000 tons per day each, two air- 
swept raw mills, two cement mills, air 
separators, and homogenizing and convey- 
ing equipment.“ 

Mozambique.—It is estimated that only 
300,000 tons of cement were produced in 
Mozambique, decreasing 55% compared 
with the alltime high of 674,000 tons in 
1973. Companhia de Cimentos de Mocam- 
bique has three plants at Maputo (Ma- 
tola), Beira (Dondo), and Nacala, with an 
estimated total annual capacity of 1 million 
tons. An almost complete paralysis in hous- 
ing construction, the flight of most of the 
European technicians, lack of logistic sup- 
port, and decrease in productivity ac- 
counted for the poor showing in 1975.“ 


Nepal.—The Himal Cement Co. made 
available its first consignment of 1,000 bags 
of cement to National Trading Ltd., its sole 
distributor, for marketing. The price of the 
Nepalese cement was fixed at NRs.45.00 
($3.60) per 94-pound bag.“ 
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Netherlands.— The Netherlands econ- 
omy suffered a considerable setback dur- 
ing 1975 with an estimated falloff of 2% 
in the real gross national product (GNP). 
Inflation remained at a high level of 10.5%. 
The construction sector was in a state of 
malaise, and total Dutch cement consump- 
tion was 6.1 million tons in 1975, a de- 
crease of 5.695 compared with that of 
1974, 

New Zealand. New Zealand's economy 
was marked by stagnation in 1975, with the 
GNP falling by 3.5% in real value. Housing 
permits fell by 11%, and cement consump- 
tion drifted down 3% to 1.2 million tons 
for the year. 

The new third kiln of the Westport plant 
of New Zealand Cement Holdings, Ltd., 
was commissioned in July 1975 according 
to plan, while the whole expansion pro- 
gram is expected to be completed in the 
first quarter of 1976.* 

Nicaragua.—Production of cement in 
Nicaragua was 213,000 tons in 1975, an 
18.1% decline from the record year of 1974. 
Utilization of capacity was 72%. The peak 
of the reconstruction of Managua from the 
devastating earthquake of 1972 was ap- 
parently reached in 1974, and the present 
unused cement plant capacity remains to 
be absorbed with the economic develop- 
ment of the country.“ 

Nigeria.—The Associated Portland Ce- 
ment Manufacturers Ltd. (Blue Circle 
Group) participated as management part- 
ners in a northeastern Nigerian cement 
plant project known as Ashaka Cement, 
which was scheduled to go onstream by 
the end of 1977. Polysius A.G. supplied the 
turnkey plant with two GEPOL kiln lines 
with a rated capacity of 330,000 tons per 
year each. The actual site was at Ashaka 
on the Gongola River and was the first 
cement plant in the northeastern section. 
It was expected to play a significant role 
in the economic development of the region. 

F. L. Smidth & Co. has been awarded 
a contract (under a Blue Circle manage- 
ment contract) to supply a new two-kiln 
cement plant at Shagamu, about 40 miles 
northeast of Lagos. Major equipment in- 
cluded two 1,100-ton-per-day rotary kilns, 
15 feet in diameter by 500 feet in length, 
with coolers and electrofilters, and two 
3,000-horsepower finishing mills, 12-15 feet 
in diameter by 38 feet long. 

Nigeria also received special world at- 


MINERALS YEARBOOK, 1976 


tention in 1975. The 5-year plan of the 
oil-rich country somehow led to the con- 
tracting of some 23 million tons of cement 
worth $1 billion—about 10 times the total 
amount that the country's ports could 
handle in a year. The result was that 
over 400 ships, 250 of them carrying ce- 
ment, lay at anchor outside the Lagos har-. 
bor. Amid legal actions, high demurrage 
costs, and deteriorating cement, a special 
tribunal was set up by the Nigerian Gov- 
ernment, and the request was made to halt 
any further shipments. At best, Lagos port 
of Apapa was not expected to be unscram- 
bled for a year.* 

Norway.—Norway's largest producer of 
limestone and its sole producer of portland 
cement is A/S Norcem of Oslo, established 
in 1968 by a merger of three companies. 
Present total output of the three plants is 
between 5.0 and 5.5 million tons of lime- 
stone annually and 8.0 million tons of ce- 
ment. 

In 1975, Norwegian cement production 
increased by 169,000 tons to 3.1 million 
tons, the largest annual output ever 
achieved. Cement sales in Norway totaled 
1.9 million tons, and exports, mainly to 
West Africa and the United States, totaled 
1.1 million tons.“ 

Pakistan.—The State Cement Corp. 
planned to increase cement production in 
Pakistan by 1.65 million tons annually, 
scheduled for completion in about 3-14 
years. Projects also started on the expan- 
sion of production in the Javedan and Mus- 
tehkam cement plants by an additional 
330,000 tons per year each. Further plans 
called for the installation of cement plants 
at Spintungi near Sibi in Baluchistan, at 
Gadani in the Lasbela district, and at 
Kohat in the North-West Frontier Province. 
Exports were prohibited because of the in- 
creased domestic demand. 

The State Cement Corp. awarded a con- 
tract to the Fuller Co. for a new 1,100-ton- 
per-day plant in Karachi.* 
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Panama.—Empresa Estatal de Cemento 
Bayano awarded a $60 million contract to 
F. L. Smidth & Co. for the construction, 
on a turnkey basis, of a new 1,100-ton-per- 
day cement plant near Calzada Larga, 
north of Panama City. Equipment included 
a 13-14- by 191-foot rotary kiln with a 
four-stage suspension preheater and plane- 
tary cooler, a 770-ton-per-day crusher, a 
roller mill, a 14- by 40-foot finish mill, and 
two digital computer systems for control, 
suspension, and reporting of plant opera- 
tions. | 

Peru.—Compensation negotiations con- 
tinued during the year concerning the na- 
tionalization of Cementos Lima S.A. in 
1974. Some progress was made, and it was 
anticipated that the negotiations will not 
be concluded before mid-1976. 

Cementos Lima S.A. initiated work on 
doubling the capacity of its Atacongo plant 
to 6,600 tons per day. Completed by Holder- 
bank in 1969, the expanded plant was ex- 
pected to be operational by the end of 
1978. New equipment included a 6,000- 
horsepower raw mill, a 6,000-horsepower 
cement mill, and a precalcining kiln which 
would be the first such unit installed in 
the Americas. 

Cementos Norte Pacasmayo planned an 

$18 million expansion project to increase 
the capacity of its plant to 2,400 tons per 
day of cement. The Fuller Co. and Gen- 
eral Electric Co. were supplying equipment, 
including a 13-14- by 190-foot rotary kiln 
with suspension preheater, a 13- by 45-foot 
raw mill, a 12- by 45-foot finish mill, blend- 
ing and conveying equipment, and four 
dust collector units. 
. Philippines.—The economic develop- 
ment of the Philippines continued at a 
high level in 1975; real GNP rose by 5.9%. 
The upswing in the construction industry 
was a notable feature; private construction 
benefited from good demand with an 119%, 
increase, and public construction boomed 
with a 22% increase. Philippine cement 
consumption increased 24% to 3.9 million 
tons. Exports rose 5% to 900,000 tons. 

Société Fives-Cail Babcock obtained a 
contract, on a turnkey basis, for the de- 
sign, fabrication, and installation of a 
cement plant with a capacity of 1,880 tons 
per day, located at Balingbing, Rizal, 
Philippines.* 

Portugal.—Cement production in Por- 
tugal was 3.7 million tons in 1975, an in- 
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crease of 995 compared with 1974. Cement 
production capacity was 5.1 million tons 
per year at the end of 1975, indicating a 
73% utilization of capacity for 1975. 

In mid-1975 the Portuguese Government 
continued its nationalization programs with 
the taking over of the country's cement in- 
dustry. A national cement company, known 
as Cimpor-Cimentos Poruguese, may be the 
result of this takeover. 

Secil-Companhia Geral de Cal e Cimento 
was expanding its cement plant production 
at Setubal with a $48 million project.“ 

Qatar—The Qatar National Cement 
Co. placed at $7 million order with Buhler- 
Miag of West Germany for a new rotary 
kiln for the company's Umm-Bab plant 
near the capital of Doha. The kiln meas- 
ured 11-15 feet in diameter by 344 feet in 
length, and will have a capacity of 385 
tons per day of clinker. Other equipment 
in the contract included a raw mill han- 
dling plant and clinker conveyors.* 

Saudi Arabia.—Saudi Arabia's new 5- 
year development plan for 1975-80 called 
for a substantial expansion of its port facil- 
ities to handle some 14 million tons of 
cargo per year, and an increase in the coun- 
trys cement production from the current 
1.2 million tons per year to 11 million tons. 

The Saudi Cement Co. at Dammam ex- 
panded its Hoffuf cement plant in eastern 
Saudi Arabia with a new 1.1-million-ton- 
per-year expansion and modernization. Two 
complete dry-process lines with a capacity 
of 550,000 tons per year each were awarded 
to Polysius A.G. at a total turnkey con- 
tract cost of $85 million. Modernization of 
the existing three kilns, originally installed 
by Polysius between 1959 and 1968, was 
also completed, including electrostatic pre- 
cipitators, power stations, and a process 
automation system. This order represented 
the largest order ever given to Polysius 
A.G. 

Yanbu Cement Co. of Saudi Arabia 
awarded a feasibility study to Naigai Con- 
sultant Co. of Tokyo for the construction 
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of two cement plants with a total produc- 
tion capacity of 1,650 tons per day in the 
Yanbu area on the Red Sea. 


A French company won an initial con- 
tract for the construction of a cement plant 
at Buraydah with a capacity of 2,200 tons 
per day. It is expected to be onstream in 
3 years. French experts also made studies 
on a 2,200-ton-per-day plant at nearby 
Qasim.” 


Somalia.—In October 1975, ground was 
broken for a $12 million, 110,000-ton-per- 
year cement plant at Suryo Malable, south- 
east of Berbera. The project, jointly 
financed between the North Korean and 
the Somali Governments, is to begin op- 
eration in mid-1977'* 


South Africa, Republic of.—The South 
African economy in 1975 was materially 
influenced by the worldwide recession. 
Cement consumption in 1975 declined 1.1% 
to 7.6 million tons compared with that of 
1974. The housing sector improved toward 
yearend. Members of the local Cement 
Producers Association have stopped all 
plant expansion efforts until demand and 
price combine to permit additional invest- 
ment allowances.” 


Spain.—Cement production in 1975 
increased 1% to 26.4 million tons. Total 
production capacity was 33 million tons. 
Thus, Spain achieved an 80% utilization 
of capacity, in spite of a 6% dropoff in do- 


mestic consumption. Exports were 3.7 mil- 


lion tons, more than double those of 1974, 
placing Spain among the world’s principal 
exporters of cement. 

During the year a new production line 
was erected in Spain by Polysius A.G. 
Equipment included a 3,300-ton-per-day 
DOPOL kiln with a planetary cooler.” 


Sudan.—Two U.S. companies—Buttes 
Gas and Oil and KH International—in- 
itiated construction of a $40 million, 440,- 
000-ton-per-year cement plant on the Red 
Sea. A Sudanese company, Cement Produc- 
tion (Sudan), was participating with the 
construction. The operation was to furnish 
part of Sudan’s requirements and export 
the balance to the Middle East market.” 


Switzerland.—Cement production in 
1975 was 4.2 million tons, a 26% reduction 
compared with 1974. Total capacity was 
7.4 million tons, indicating a utilization of 
only 58% of capacity for the year, mostly 
because of the steep decline in cement con- 
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sumption in Switzerland. Only insignificant 
tonnages were exported. 

The most modern cement plant in Swit- 
zerland, the new Rekingen-Mellikon plant 
of Cementfabrik Holderbank, was brought 
into operation in mid-1975. This dry-proc- 
ess plant had a production capacity of 
770,000 tons per year. 

Syria.—The Syrian Government planned 
to raise annual cement production from 
1.1 million tons per year in 1975 to 6.6 
million tons by 1980. East Germany was 
building four plants—at Hamah, Tartus, 
Aleppo, and Adra. The expanded 7,000- 
ton-per-day Tartus plant was scheduled for 
completion in December 1978; Aleppo was 
due for operation in 1975; Hamah and 
Adra are to begin in 1976 and 1977, respec- 
tively. In midyear a further boost took 
place in already close Syrian-Romanian 
economic relations. Import-Export of Ro- 
mania signed a contract in Damascus for 
$110 million to build the 3,300-ton-per-day 
cement plant at Aleppo.* 

Taiwan.—The Tang Eng Iron Works 
was constructing a new cement plant with 
a capacity of 660,000 tons per year at a 
cost of $26 million. Completion was sched- 
uled for mid-1976. The plant is located 
near Ilan in northeastern Taiwan, and a 
portion of the output will be exported. 

An expansion project of the Cheng Tai 
Cement Co. in Taipei was initiated and 
was scheduled for full operation early in 
1976. The Fuller Co. supplied a 13-14- by 
195-foot rotary kiln with a four-stage pre- 
heater, a Fuller-Loesche roller mill, and 
a 12- by 38-14-foot finish mill. 

The Fuller Co. also completed another 
capacity expansion at the Chia Hsin Ce- 
ment Corp. They supplied the major equip- 
ment including a 15- by 220-foot rotary kiln 
with a four-stage preheater, two Fuller- 
Loesche roller mills, and an 11- by 32-foot 
finish mill. 
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The Kuan Hsi Cement Corp. started the 
construction of a new cement plant at 
Kaohsiung, with a capacity of 1.3 million 
tons per year at a cost of $40 million. Gov- 
ernment enterprises were responsible for 
construction, and installation of machinety 
was handled by the Tang Eng Iron Works. 

The new 2,600-ton-per-day dry:process 
cement plant of the China Rebar Co., Ltd., 
at Tungsha was under construction and 
scheduled for completion by mid-1976. 
Allis-Chalmers furnished all the major 
equipment, including a 16- by 230-foot 
rotary kiln with suspension preheater, a 
1,750-horsepower roller mill rated at 198 
tons per hour, a 550-horsepower finish- 
grinding mill, 14 feet in diameter by 46 
feet in length, rated at 116 tons per hour, 
and other accessory equipment.” 

Thailand.—The International Finance 
Corp., an affiliate of the World Bank, lent 
$10 million to help finance a $62 million 
expansion program for the four companies 
in the Siam Cement Group. Siam Cement 
Co. Ltd.’s portion of the plan called for an 
additional 880,000 tons per year of cement 
capacity, two cement distribution centers 
at Bangkok, and facilities for loading 
clinker on oceangoing vessels. The increase 
in cement output was to meet the growing 
demand and to take advantage of the ex- 
port market in the area.© 

Togo.—The Government of Togo planned 
to double Ciments du Togo’s cement 
plant capacity to 275,000 tons per year. In 
mid-1975, all export licenses were canceled 
in an attempt to alleviate domestic short- 
ages caused by the foreign demand for 
much of Togo’s 140,000-ton annual cement 
output. 

Blue Circle Group’s consultancy services 
signed an agreement with Les Ciments de 
l'Afrique de l'Ouest (CIMAO), a Togo 
company, to provide engineering services 
for a new cement industry. CIMAO was a 
joint venture between the Governments of 
Togo, the Ivory Coast, and Ghana, and 
was set up to provide an integrated cement 
industry for the three countries. CIMAO 
proposed to build a 1.3-million-ton-per- 
year clinker plant in the area of Tabligbo, 
36 miles northeast of Lomé, the capital of 
Togo. The clinker would be shipped from 
the plant to Lomé, both for grinding into 
cement for Togolese use and for shipment 
to Ghana and the Ivory Coast. The plant 
would be a two-kiln dry-process operation, 
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and was planned to come onstream in 
1979. 

Trinidad and Tobago.—The Govern- 
ment of Trinidad and Tobago proposed 
the construction of a new 330,000-ton-pet- 
year cement plant rather than expanding 
the existing 300,000-ton-per-year facility of 
Trinidad Cement Ltd. A technical ap- 
praisal of the present plant will be com- 
pleted before implementation of the new 
plans. If the appraisal is favorable, startup 
is scheduled for 1978.* 

Tutkey.—Cement production in Turkey 
was 11.8 million tons in 1975, a 4.9% in- 
crease compared with that of 1974. Cement 
production capacity also increased to 16.1 
million tons annually, indicating a 74% 
utilization of capacity for the year. Increase 
in production capacity for 1975 included 
2.8 million tons per year in new kilns and 
800,000 tons per year in improvement of 
existing capacities. Total exports of cement 
were 980,000 tons, mainly to Bulgaria, 
Syria, Iran, and neighboring Middle East 
countries. 

Construction of a 550,000-ton-per-year 
cement plant was initiated at Yozgat, 
Central Anatolia. Financing for the plant 
was arranged through a $7.7 million loan 
from the European Investment Bank. Ap- 
proval of the loan was in support of a plan 
through which Turkish workers in Western 
Europe were able to invest their savings in 
the industrial development of their own 
country. The plant was established by 
Yozgat Isci Birligi Insaat Malzemeleri ve 
Sanayi, a joint stock company formed in 
1973. Lignite mined in Turkey will be 
used as fuel. 

The Darica plant of Aslan ve Eskihisar 
Müttehit Cimento ve Su Kireci Fabrikasi 
A.S. initiated a project to double its cement 
production capacity to 1.1 million tons per 
year by 1977. The total project will cost $31 
million, of which the International Finance 
Corp. lent $10.6 million to support the 
project. 

The Turkish Economic Press Agency re- 
ported that the $27 million cement plant 
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of the state-owned Túrkiye Cimento Sanayii 
T.A.S, located in Mersin, was inaugurated 
in midyear. The plant capacity is 1.5 mil- 
lion tons per year.“ 

U.S.S.R.—The Soviet Union is the 
largest producer of cement in the world, 
with an estimated production of 134 mil- 
lion tons in 1975, a 6% increase compared 
with 1974. About 1965, the U.S.S.R. sur- 
passed the United States in cement produc- 
tion, and it has had an indicated growth 
rate of 3.2% for the last 15 years. During 
this same period, U.S. portland cement 
production had an indicated growth rate of 
only 1.2%. 

In 1975, the Moscow Research Institute 
established a CEMBUREAU-type organiza- 
tion for the countries belonging to the 
Council for Mutual Economic Assistance 
(CMEA). The new organization, known as 
the Cement Industries International Coor- 
dination Center, will coordinate all research 
carried out in the CMEA countries, with 
joint activities planned in some 30 research 
topics. A central objective of the effort was 
the development of dry-proces cement 
manufacture.” 

United Arab Emirates.—The Société 
Fives-Cail Babcock was given contracts for 
a 770-ton-per-day cement plant for the 
Emirate of Sharja at the new industrial 
city, and a 660-ton-per-day cement plant 
for the Emirate of Abu Dhabi.” 

United Kingdom.—Production of ce- 
ment in the United Kingdom was 18.6 mil- 
lion tons in 1975, a 5.0% decrease compared 
with that of 1974. At the end of 1975, ce- 
ment production capacity was 24.7 million 
tons annually which indicated. a 75% 
utilization of cement production capacity. 
Exports were 770,000 tons for the year, and 
domestic consumption was down 49%, com- 
pared with 1974. The closing of one plant 
and the mothballing of kilns at six other 
plants effectively reduced available capacity 
by over 2.2 million tons per year. 

In Wales, an expansion project for the 
Aberthaw plant of Aberthaw and Bristol 
Channel Portland Cement Co. near Barry, 
South Glamorgan, was completed. The new 
production line consisted of a kiln and 
preheater, raw material grinding plant, and 
precipitator plant. The new kiln was stated 
to be one of the most advanced in the 
United Kingdom, capable of producing at 


MINERALS YEARBOOK, 1975 


least 1,500 tons of clinker per day, and 
boosted total output of the plant to 3,100 
tons per day." 

Upper Volta.—Plans were implemented 
to construct a cement plant with a capacity 
of 80,000 to 100,000 tons per year at Tin 
Hrassan.” 

Venezuela. Venezuela produced 3.8 
million tons of cement in 1975, a 1.1% 
decrease compared with that of 1974. Ce- 
ment shortages led to increased imports 
from Puerto Rico. 

Holderbank Consulting Ltd., Mississauga, 
Ontario, Canada, was awarded a contract 
by Cementos Caribe S.A. of Caracas for 
engineering and project management for a 
new, 3,300-ton-per-day cement plant at 
Puerto Cumarebo, near Coro. The dry- 
process plant will consist of a preblending 
system, a fuel-economizing preheater rotary 
kiln with partial precalcining, process auto- 
mation, and a marine distribution system. 
Construction will be initiated in 1976, and 
production is scheduled for 1978. 

G. A. Venezolana de Cementos had two 
expansion programs underway with F. L. 
Smidth & Co. At the Pertigalete plant, a 
new 12- by 13-14- by 472-foot Unax rotary 
kiln, with a 3.1-million-ton-per-year capa- 
city was being installed. At Maracaibo, 
F. L. Smidth & Co. also supplied a 12- by 
450-foot rotary kiln with a 410,000-ton-per- 
year capacity." 

Yemen Arab Republic.—The new 220,- 
000-ton-per-year wet-process cement plant 
built by the Soviets at Bajil, some 30 miles 
from the southwest Yemen Red Sea coastal 
port of Hodeida, was in operation. The 
U.S.S.R. supplied the equipment and 
trained the Yemenese staff in the Soviet 
Union." | 
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Table 21.—Hydraulic cement: World production, by country 


(Thousand short tons) 


Country 


North America : 


Bahsi ee 


Costa. "geg 1.2 


Cuba * 


Dominican Republic ee «4 
El Salvador 2220 ß e . 


Trinidad and Tobago ee e e «4 
United States (including Puerto Ricoh 


South America : 


Aeli n(ꝗ 


Bolivia 


Eüusdeaeaeaſaſaſa‚aſa‚a‚a‚a %ð— a 


Urugua 


y ———————————— 


Bulgaria. errereen SE enge 


Germany, East 


Greece _.. . . «4 EE 


h 
Netherlands. ¿u l. ul ]ꝛ NA ³ ee 
, e p A 


Poland 


Portugal 1 


C ˙“˙n Ddr - d a D z 
Spain (including Canary Islands) 222222 


Sweden 


Africa : 


SBS a UD GO s — G CD CD A GD — qoum CU A @ om s A CVSS dm ef age S O A Gup ef s. DD = oo emm COD a 
em ep 4» a» ep ep emm om Gb W'S GP COD O d» qm «qm G G qub em e q. E OA Gne Cub O RO GUO s. G cum em G emp gp em G em 


Cape Verde Islands 


l E ù ũ EE 
rr ³ K Ee 


Ghana 


Kenya 


Malawi 


Mozambique 
Niger 


Nigeria 
Rhodesi 
Senegal 


2 OS OSS db aD ap an — FSC 2 A 4 Gub e emp SUD Gne GND em s em em emm mm wee 


a, Southern 


See footnotes at end of table. 


1973 


r 279 


1974 


875 
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Table 21.—Hydraulic cement: World production, by country —Continued 
(Thousand short tons) 


Country 1973 1974 1975 P 
o SEELEN 
Africa—Continued 

South Africa, Republic of ........-...--..-..-.-....--.- 7,566 8,048 e 7,900 
Sudan -..... m EE 229 331 154 
rr ↄ dia 346 326 293 
I öǗͥͤ ĩö6Oẽ5 ⁵ d Te MT 126 141 165 
ni r 578 595 679 
JT a ĩð Z Uus 158 169 e 165 
VAS AM rm y S 592 636 e 660 
Zambii ta 454 e 420 e 420 
Asia : 
Aan asii is 155 161 154 
Bangladesh cscs . e aa r 33 96 103 
o ed r 209 186 224 
China, People's Republic fe 27,560 27,560 33,100 
. ]ͤ-V— ³ ³ eee SS eee 8 497 373 685 
Renn ùl¹ůnnrn . ene 486 629 634 
I A NM 16,541 15,722 17,895 
/ ds 805 916 971 
IK aia o s e mp nee 3,846 e 4,300 e 4,300 
Irad ei Ss ee ³ y a a 2,000 2,000 2,000 
Isracl 2 88 1,387 ` 1,980 2,413 
e e e e 86,110 80,588 72,222 
h A 680 657 631 
Khmer Republic ...........-..--- 2.222 222 2222222222222 86 e 55 e 55 
Korea, North «4422 A E E NN An 6,400 6,600 6,600 
Korea, Republic of ... 2.2. 22 2-2 LL E 9,011 9,747 11,165 
Lebanon. coccion o 1,829 1,922 e 1,100 
MglgVS18.. urnas aa 1,409 1,504 e 1,570 
, . EE 161 188 e 190 
FA Ee 3,169 3,801 3,379 
Philippines. uz di Ee 4,474 3,861 3,982 
717 ]]ͤùͤ⁰ͤꝑ⁶¼ͥ E 110 110 110 
Saudi Arabia ...-------------- 88 r 1,063 1.125 e 1,200 
Sinn A ð 1.133 e r 1,200 e 1,200 
Sri Lanka AAA r 465 522 432 
Le ét DEER 935 1,064 e 1,100 
n dd E 6,720 6,802 7,491 
Thailand EE 4,085 4,324 4,392 
KI d AA A ee O r 9,861 11,281 11,839 
Vietnam, North è LL LL LLL LL LLL LLL LL LLL 2222222 550 60 700 
Vietnam, South __.... . . À. 292 e 110 e 55 
NOMEN: AAA v 886 13 40 e 55 
Oceania: 

ll ³⁰˙Ü wm I uy AL ELA 5,784 5,738 5,530 
Fiji ISTAnaOS sot / a at SSS 10 94 80 
New Caledonia 58 73 e 80 
New Zealand. eege 1,166 1,224 1,184 

AAA cA luae M ³• e A r 773,769 776,066 766,347 

° Estimate. p Preliminary. r Revised. 


1 Includes production from the Azores and Madeira Islands as follows, in thousand short tons: 
1973—Azores 22, Madeira 35; 1974—Azores 15, Madeira 34; 1975—not available. The balance of 


output in each year was from continental Portugal. 


2 Year beginning March 21 of that stated. 


TECHNOLOGY 


A new cement production process devel- 
oped in Japan has been licensed to a French 
engineering company under a recently 
signed agreement. Developed by Kawasaki 
Heavy Industries Ltd. and Onoda Cement 
Co. and licensed to Cruesot-Loire Enter- 
prises, the process involved a reinforced 
suspension preheater (RSP) for dry-process 
operation, which it was claimed made pos- 
sible the production of cement at rates 
three times those of conventional suspen- 
sion preheaters. At the same time, it was 


said that the RSP process also reduced 
harmful atmospheric emissions during ce- 
ment production. 

In the new process, a combustion fur- 
nace with a special burner is placed be- 
tween the cement kiln and the suspension 
preheater to decarbonate approximately 
90% of the raw materials before they enter 
the kiln. This reduces the thermal load of 
the kiln and increases its efficiency, en- 
abling an improvement of the cement 
production rate. Onoda Cement Co. made 
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a full-scale application of the process in 
1972 and in 1974 completed a 3,000-ton-per- 
day plant at its Ofunato works adaptable to 
the RSP process. Kawasaki was responsible 
for development of the RSP hardware. At a 
2,700-ton-per-day production rate with the 
RSP process, specific kiln loading was meas- 
ured at 10.2 pounds of clinker per cubic foot 
of kiln shell volume per hour. The develop- 
ers see a possibility of producing 4,000 tons 
per day in a 14.8-foot-diameter kiln and 
more than 7,000 tons per day in a 18-foot- 
diameter kiln. The process is considered ap- 
plicable both to existing suspension 
preheater kilns by modification and to new 
installations.” | 

In 1975, Brown Boveri & Cie., Baden, 
West Germany, installed the first gearless 
cement mill drive in Switzerland. The in- 
stallation took place at Holderbank's new 
770,000-ton-per-year Beckingen Aagau ce- 
ment plant. The gearless drive had a rat- 
ing of 5,200 kilowatts. In recent years in 
Central Europe, and especially in West Ger- 
many, the use of gearless drives for tube 
mills in the cement industry has gained 
increasing acceptance.” 

At the Brevik plant of A/S Norcem, Nor- 
way, a new system was installed in 1975 for 
feeding the pelletized feed into the grate 
of the furnace. Rather than an ordinary 
chute feed, a Sala reciprocating conveyor 
was used, which handled the pellets gently 
and spread them in an even layer over the 
grate without crushing. In the first month 
after installation, capacity increased by 23%, 
with a reduction in oil consumption of 
13%." 

A survey and comparison of U.S. cement 
plant operating developments indicated the 
direction the future may take. It is sum- 
marized as follows: 


1. It will be impossible to replace all of 
the present wet capacities with dry plants 
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in the foreseeable future. Therefore, the 
thermal efficiency improvement of present 
systems will be most imperative. 

2. Fewer conversions of existing plants 
from wet to dry than originally anticipated 
will actually be undertaken, because the 
return-on-investment will be very marginal. 

3. In all new plants, the concept of larger 
single-kiln plants will have to be adopted. 

4. The trend to large single-kiln plants 
will further reduce manpower requirements 
and will give significant improvements in 
fuel and power savings.“ 

In 1975, the Japanese firm of Ishikawa- 
jima-Harima Heavy Industries, Ltd. 
claimed that the new SF sintering process 
set record figures in both throughput and 
heat requirements for cement clinker burn- 
ing. In addition, the lifespan of the kiln 
brick was greatly prolonged owing to the 
reduction in heat load at the kiln's sintering 
zone. 

Also announced by Ishikawajima-Harima 
in 1975 was the development of a new, 
highly efficient electrostatic precipitator. 
Called the EP-ES type, after exhaustive 
testing it was proved that the exist dust 
concentration could be reduced to less than 
0.03 grams per normal cubic meter under 
full operating conditions. The precipitating 
capacity was extremely stable compared 
with the conventional type, while working 
under wide fluctuations of dust concentra- 
tion, gas flow rate, and gas temperature at 


the inlet.” 
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Chromium 


By John L. Morning * 


Domestic demand for chromium in 1975 
dropped to about the same level as that of 
1971 after establishing a record high in 
1974. Although there were no sales of gov- 
ernment chromite stockpile excesses, deliv- 
ery of chromite from prior year contract 
sales totaled nearly 418,000 tons, some of 
which was exported. Despite reduced de- 


mand for chromium in 1975, imports of 
ferrochromium established a record high. 
The published price of Soviet and Turkish 
chromite more than doubled at the begin- 
ning of the year, but the increase was not 
reflected by price increases of chromium 
alloys. 


Table 1.—Salient chromite statistics 
(Thousand short tons) 


United States : 


Exports ß ß. 
Rll ecards 
Imports for consumption ....----.--- 


Consumption 
Stocks Dec. 31: 
World: Production 


r Revised. 


Legislation and Government Programs.— 
Government chromium material inventories 
are shown in table 2. Included in the in- 
ventories is material sold but unshipped. 
This includes chemical-grade chromite, 
120,534 tons; refractory-grade chromite, 
484,797 tons; and metallurgical-grade chro- 
mite, 671,813 tons. 

During the year, no chromium material 
was available for sale from government 
stockpile excesses. Congressional authoriza- 
tion is required for disposal of these ma- 
terials. 

Deliveries of material from prior-year 
sales contracts included the following: 
Chemical-grade chromite, 83,379 tons; re- 
fractory-grade chromite, 97,862 tons; met- 
allurgical-grade chromite, 236,744 tons; 
and chromium metal, 199 tons. 

Early in the 94th Congressional session, 
a bill to amend the United Nations Parti- 


1971 1972 1973 1974 1975 
daa 35 20 21 18 189 
ee 145 57 34 99 45 
ERRER 1,299 1,056 931 1,102 1,252 
OESE 1,093 1,140 1.387  r 1,450 881 
ME 1,019 857 597 578 952 
Sas 7,093 6,725 77,881 78,187 8,741 


cipation Act of 1945, to halt the importa- 
tion of Rhodesian chromium (in essence 
repeal of the Byrd amendment of 1971), 
was introduced in the House of Represen- 
tatives. Considerable publicity was given by 
both those interested in reimposing chro- 
mium sanctions on Southern Rhodesia ow- 
ing to political ramifications in Africa and 
those that believed reimposing sanctions 
would be harmful to the National Security. 
In September, the House voted against the 
bil thereby terminating the issue for the 
balance of the year. 

In January, a petition was placed with 
the Department of the Treasury regarding 
alleged remuneration granted by the South 
African Government for manufacture or 
export of ferrochromium which constituted 
a violation under the Tariff Act of 1930, 
as amended. A preliminary finding in June 


1 Physical scientist, Division of Ferrous Metals. 
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reported that benefits had been received 
by manufacturers/exporters which, under 
certain circumstances, constitute payment 
of a bounty or grant, directly or indirectly. 
The South African Government agreed to 
discontinue power rebates, concessionary 
rail rates, and a finance charge aid scheme 
while manufacturers/exporters agreed to 
cease claiming an income tax reduction for 
certain export related expenses. At yearend, 
Treasury in a final determination found 
that no bounties or grants were being paid 


directly or indirectly within the meaning 
of the Tariff Act. 
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The Department of the Interior con- 
ducted an economic analysis of four critical 
materials including chromium. Supply / de- 
mand analysis, based on supply disruptions 
or cartel actions, resulted in a recommenda- 
tion of a stockpile size of 1.2 million tons 
of contained chromium in various market- 
able forms proportional to the US histori- 
cal use patterns.’ 


2 U.S. Department of th: Interior. Office of Min- 
erals Policy Development. Critical Materials: Com- 
modity Action Analyses Aluminum, mium, 
Platinum, and Palladium. March 1975, 278 pp. 


Table 2.—U.S. Government chromium stockpile material inventories and objectives 
(Thousand short tons) 


Inventory by program, Dec. 81, 1975 


Objective I Defense Supple- 
A one Production mental Total 1 

Act Stockpile 
Chromite, chemica- grade“ 8 371 ER WS 871 
Chromite, metallurgical- grade 445 2,171 682 323 8,176 
Chromite, refractory-grade . 54 740 Sg 145 885 
Ferrochromium, high-carbon ............ 11 126 Sei 276 403 
Ferrochromium, low-carbon .......-...... Se 128 2% 191 819 
Ferrochromium-silicon .... A 26 e" 33 58 
Chromium metal ______________________ "e EM SR 4 4 


1 Data may not add to totals shown because of independent rounding. 
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Domestic mine production of chromite 
ceased in 1961 when the last Government 
Defense Production Act contract was 
phased out. However, the United States 
continued to be one of the world's leading 


chromite consumers in producing chro- 
mium alloys, refractories, and chemicals. 
The principal producers of these products 
were as follows: 


Company 


Plant 


Metallurgical industry 
Airco Alloys and Carbide Div., 


Chromium Mining & Smelting Corp 
Foote Mineral Company 


Interlake, Inc 
Prairie Metals and Chemicals, Inc 
Satralloy Corp 
Shieldalloy Corp., Division of Metallurg Inc 
Union Carbide Corp 


Refractory industry: 
Basic Inc 


General Refractories Co 


Harbison-Walker Refractories (a division of Dresser Industries, 


nc.) 
Kaiser Aluminum € Chemical Corp 


North American Refractories Co 

Ohio Fire Brick Co 
Chemical industry: 

Allied Chemical Corp 

Diamond Shamrock Corp 

PPG Industries, Inc 


Air Reduction Co. Inc 


o dd 


— — .. QUO Gu gen x GND Cue Gub (UD QUA e e cum g s Qua ow 


Calvert City, Ky. 
Niagara Falls, N.Y. 
Charleston, S.C. 
Woodstock, Tenn. 
Keokuk, Iowa. 
Graham, W. Va. 
Beverly, Ohio. 
Prairie, Miss. 
Steubenville, Ohio. 
Newfield, N.J. 
Niagara Falls, N.Y. 
Marietta, Ohio. 
Alloy, W.Va. 


Maple Grove, Ohio. 
Louisville, Ky. 
Pascagoula, Miss. 
Baltimore, Md. 
Lehi, Utah. 
Hammond, Ind. 
Baltimore, Md. 
Moss Landing, Calif. 
Columbiana, Ohio. 
Plymouth Meeting, Pa. 
Womelsdorf. Pa. 
Jackson, Ohio. 


Baltimore, Md. 
Castle Haynes, N.C. 
Corpus Christi, Tex. 
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Table 3.— Production, shipments, and stocks of chromium ferroalloys and chromium metal 
(Short tons) 


Production Ship- Producer 
Alloy Gross Chromium ments 53 
weight content i 
1974: 
Low-carbon ferrochromium ______________________ 86,912 60,706 93,316 3,047 
High- carbon ferrochromium __ __ 214,521 144,910 228,425 13,647 
Fer rochromium- silicon o o oo ooo 97,359 35,096 101,540 2,519 
Other aceso 7. -= E 28,639 16,907 32,101 1,417 
Total Es ⁵³ĩÄ¹w-. ⁵³ð 8 427,431 257,619 455,882 20,680 
1975: 
Low- carbon ferrochromium m 53,958 37,875 46,988 14,208 
High- carbon ferrochromium __ 117,831 78,071 118,268 47,295 
Ferrochromium-silicon ~~ ooo. 52,508 19,467 41,590 12,854 
A D ee 24,296 14,380 22,426 4,999 
J Se es ee ee A m mY, 248,593 149,793 229,272 78,856 


1 Includes chromium briquets, chromium metal, exothermic chromium additives, and other miscel- 


laneous chromium alloys. 


CONSUMPTION AND USES 


Domestic consumption of 881,000 tons 
of chromite ore and concentrate containing 
about 256,000 tons of chromium was 39% 
below that of 1974. Of the total chromite 
consumed, the metallurgical industry used 
60.4%; the refractory industry, 20.8%; 
and the chemical industry, 18.896. The 
metallurgical industry consumed 532,000 
tons of chromite containing 162,000 tons 
of chromium in producing 248,593 tons of 
chromium alloys and metal. About 55.3% 
of the metallurgical-grade ore had a chro- 
mium-to-iron ratio of 3:1 and over, 20.4% 
had a ratio between 2:1 and 3:1, and 
24.3% had a ratio of less than 2:1. 

Producers of chromite-bearing refracto- 
ries consumed 183,000 tons of ore contain- 
ing about 43,000 tons of chromium. The 
chemical industry consumed 166,000 tons 
of chromite containing about 51,000 tons 
of chromium in producing 122,000 tons of 
chromium chemicals (sodium bichromate 
equivalent). 

Chromium has a wide range of applica- 
tions in the three consuming industries. In 
the metallurgical industry, its principal 
use is in stainless steel. Stainless steel ac- 
counted for 61% of all chromium alloys 


consumed followed by full alloy steels. 


(21%), high-strength low-alloy and elec- 
trical steels (596), and carbon steels 
(2%). Total chromium alloy consumption 
decreased 4296 from that of 1974. 

The refractory industry utilizes chro- 
mium in the form of chromite primarily 
for the manufacture of refractory bricks to 
line metallurgical furnaces. Consumption 


of. chromite for refractory purposes de- 
creased 38% compared with that of 1974. 

The chemical industry consumes chro- 
mite for manufacturing sodium and potas- 
sium bichromite, the base material for a 
wide range of chromium chemicals. Chro- 
mite consumption in this industry decreased 
34% compared with that of 1974. 

Strong demand for chromium in 1974 
brought shortages of material essential to 
military systems. The impact of these short- 
ages caused delays in development and pro- 
duction schedules and increased costs. In 
order to obtain a clear picture of shortages 
and primary causes thereof, the Depart- 
ment of Defense held a, workshop on ma- 
terial shortages in January 1975. Since the 
United States relies on imports for its 
supply, chromium was a prominent topic 
of discussion. 

Dasic nonfuel material requirements to 
the year 1990 to achieve the objectives of 
Project Independence were forecast.“ A to- 
tal of 279,000 tons of chromium was pro- 
jected for use in equipment for fossil fuels 
recovery and processing; geothermal and 
hydroelectric plants; uranium mining, proc- 
essing, and power generation plants using 
nuclear energy; solar energy systems; and 
electric power transmission and distribu- 

3 Metals and Ceramics Information Center, Bat- 
telle Columbus Laboratories. Proceedings of the De- 


partment of Defense Material Shortage Workshop. 
Jan. 14-16, 1975. MCIC SR-75-01, February 1975, 


356 pp. 

1 Álbers, J. P., and W. J. Bawiec. Non-Fuel Min- 
erals and Materials Needed by the United States 
Energy Industry, 1975-90. U.S. Geol. Survey Open 
File Rept. 75-583, September 1975, 112 pp. 
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tion. Most of the chromium requirement 
was for use in nuclear energy power gen- 
erating facilities. 

The U.S. Air Force conducted a work- 
shop on chromium to identify and examine 
research and development options that 
might exist to conserve chromium in Air 
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Force use. The workshop brought out that 
the Air Force is a low-volume user of chro- 
mium, but that use is strategically impor- 
tant. Most chromium usage was for aircraft 
engines, primarily as superalloys, and the 
cost of superalloys is relatively insensitive 
to price increases of chromium.” 


Table 4.—Consumption of chromite and tenor of ore used by primary consumer groups 
in the United States 


Metallurgical Kefractory Chemical 


industry industry industry Total 
Gross | Gross Gross Gross | 
: Aver- : Aver- ` Aver- : Aver- 
Wang yasht e "Ei ‘age DEn we "E e 
Sand Gee sand E sand 1 8 sand : GEN 
short E Eno) short ERE) short ° ent) short p it) 
tons ) Long) tons ) tons) een 
1971 720 47.8 198 86.3 180 45.6 1,098 45.4 
1972 EE 727 47.9 224 35.9 189 45.7 1,140 45.2 
1973 AAA 920 48.1 261 35.0 206 45.3 1,387 45.2 
AAA r 904 47.0 r 295 85.2 251 44.8 r 1,450 r 44.2 
1975 AU A 532 44.6 188 84.5 166 44.9 881 42.5 
r Revised. 


Table 5.—U.S. consumption and consumer stocks of chromium ferroalloys and metal, 


in 1975 
(Short tons, gross weight) 
Low- High- F 
erroe 
Prolab om chromium Other Total 
chromium chromium “silicon 
Steel : 
Carbon: seca a 92 3,692 1,081 1,813 7,00 
Stainless and heat resisting ------ 43,643 119,280 40,048 203 203,169 
Fur. 14,805 45,478 4,940 5,045 69,763 
High-strength low-alloy and electric 2,478 10,196 2,568 2,285 17,517 
S ³ð AA ss 931 2,846 115 2 8,915 
Cast iron . 1,266 8,842 270 657 10,535 
Superalloys .._ 22222 8,921 6,078 582 1,857 12,888 
Alloys (excluding steels and super- 
alloys): 
Welding and alloy hard-facing rods 
and materials 1,099 965 Ww 813 2,877 
Other alloys! ij 1,085 1,882 8 1,685 4,160 
Miscellaneous and unspecified ....... 8,85 825 86 119 4,885 
Total: se es 73,500 199,074 49,688 218,500 885,712 
Chromium eontent 50,732 123,722 18,541 8,404 201,399 
Stocks Dec. 81, 19785222 10,974 50,076 4,418 $2,852 67,820 


W Withheld to avoid disclosing individual company confidential data, included in “Miscellaneous 
and unspecified.” 

1 Includes magnetic and nonferrous alloys: 

2 Includes 3,568 tons of chromium metal. 

3 Includes 874 tons of chromium metal. 


STOCKS 


chromium alloy stocks in general rose stead- 
ily throughout the year and more than 
tripled by yeárend. Based on 1974 con- 


Owing to weak chromium demand and 
a high level of imports in 1975, industry 
stocks of both chromite and chromium 
alloys increased substantially over those of 
1974. Chromite stocks increased by 379,000 
tons or 66%, while chromium alloy stocks 
increased 72,000 tons or 97%. Consumer 


5 U.S. Air Force. Summary Report on Air Force 
Chromium Workshop. Metals and Ceramics Division, 
Air Force Materials Laboratory, Air Force Systems 
Command, Wright-Patterson Air Force Base, Ohio, 
May 1975, 136 pp. 
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sumption, a strong demand year, chromite 
stocks in the metallurgical industry were 
sufficient for 9 months; for the chemical 
industry, nearly 5 months; and for the 
refractory industry, 6 months. Chromium 
alloys in the hands of producers and con- 
sumers totaled nearly 147,000 tons at year- 
end 1975, equivalent to a 3 months' supply 
at the 1974 consumption rate. A consider- 
able tonnage of chromium alloys was in the 
hands of traders at yearend. 

Stocks of chromium chemicals (sodium 
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bichromate equivalent) at producer plants 
increased from 14,525 tons in 1974 to 
15,205 tons in 1975. 


Table 6.—Consumer stocks of chromite, 


December 31 
(Thousand short tons) 

Industry 1971 1972 1973 1974 1975 
Metallurgical ` ` 667 601 339 340 701 
Refractory ..... 238 160 154 169 154 
Chemical ...... 119 96 104 64 97 

Total .... 1,019 857 597 678 952 


Table 7.—Consumer stocks of chromium ferroalloys and chromium metal, December 31 
(Short tons, gross weight) 


Product 


Low-carbon ferrochromium m 
High-carbon ferrochromium SE 
Ferrochromiumsesilicon __________________________ 


Other 1 


1971 1972 1978 1974 1975 
10,500 10,666 15,802 14,937 10,974 
9,475 12,061 24,162 25,280 50,076 
3,040 3,391 6,740 10,227 4,418 
1,382 1,304 1,752 8,303 2,952 
24,897 27,422 48,456 53,747 67,820 


1 Includes chromium briquets, chromium metal, exothermic chromium additives, and other miscel- 


laneous chromium alloys. 


PRICES 


Published prices of Turkish and Soviet 
chromite more than doubled at the begin- 
ning of the year. The price of Soviet 
chromite, which was quoted at $53 to $58 
per metric ton, Black Sea ports for most 
of 1974, was quoted at $130 to $140 per 
ton in January and moved higher to $150 
per ton in September. Turkish chromite, 
quoted at $65 per long ton Turkish ports 
in the last quarter of 1974, increased to 
$132 to $142 per ton late in January where 
it remained for the balance of the year. 

South African Transvaal chromite, which 
was quoted at $47 to $52 per long ton 
Southern African ports in the latter part 
of 1974, decreased to $32.50 to $37.60 per 


ton at the beginning of the year. In 
August, the price was increased to $37 to 
$52 per ton for the balance of the year. 
Owing to slack demand and high indus- 
try stocks, little price movement was visi- 
ble for chromium alloys during the year 
despite the large price increases for Soviet 
and Turkish ores. The price for both U.S. 
and imported charge chromium decreased 
while U.S. high-carbon ferrochromium re- 
mained unchanged. The price spread for 
U.S. low-carbon (0.0596 carbon) ferro- 
chromium was narrowed, but the price of 
imported low-carbon ferrochromium de- 
creased significantly. Prices of chromium 
alloys as published by Metals Week follow: 


Cents per pound 
of chromium 


Material 

January December 
U.S. charge chromium ___________-_____-_- «%„éœ%“ „„ 50 45-50 
U.S. high-carbon ferrochromium -------------------------—---—--————-— 54—61 54—61 
Imported charge chromium ooo 65-75 44-50 
U.S. low-carbon ferrochromium (0.05% carbon) ---------------------- 83-120 92-120 
Imported low-carbon ferrochromium (0.05% carbon))) 222 135-145 73-83 
Simplet ³˙·1Lꝛ¹ A v y yd A 8 85 92 

Cents per pound 
. of product 

Aluminothermic chromium metal ------------------------------——--—- 280 244 


Electrolytic chromium metal 
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FOREIGN TRADE 


Exports of chromite reached a record 
high as some chromite from sales of gov- 
ernment stockpile excesses moved into 
world trade. Reexports of chromite de- 
creased 55% compared with that of 1974. 
Major export shipments were to Sweden 
(34%), the Netherlands (26%), Mexico 
(16%), Japan (8%), and Canada (8%). 
Smaller quantities were shipped to six other 
countries. Reexports were shipped to Mex- 
ico and Canada. Mexico received 72% 
of the shipments. 

Ferrochromium exports to 22 countries 
increased 82% to 13,218 tons valued at 
$9,075,000. Canada (35%), the United 
Kingdom (15%), West Germany (13%), 
and Sweden and the Netherlands (9% 
each) were the leading recipients of the 
shipments. 

Chromium and chromium alloys 
(wrought and unwrought) and waste and 
scrap exports totaled 703 tons valued at 
$1,227,000. Of the 33 countries receiving 
shipments, Argentina accounted for 27%; 
Canada, 21%; Jamaica, 16%; and West 
Germany, 9%. | 

Exports of pigment-grade chromium 
chemicals totaled 178 tons valued at $431,- 
000. Canada (46%), Philippines (15%), 
the Republic of Korea (13%), and the 
United Kingdom (9%) received 83% of 
the shipments; the balance was dispersed 
among 13 other countries. Exports of non- 
pigment-grade chromium chemicals totaled 
2,041 tons valued at $3,998,000. Taiwan 
received 27% ; Canada, 25%; Japan, 10%; 
West Germany, 796; and 27 countries re- 
ceived the balance. 

Exports of sodium dichromate were near- 
ly the same as in 1974 totaling 10,575 tons 
valued at $4,569,000. Canada received 
33% of the shipments. Countries receiving 
over 1 million pounds, in decreasing order, 
were the Republic of Korea, Argentina, 
Romania, Egypt, and Colombia. Twenty- 
nine other countries also received ship- 
ments. 

Imports of chromite in 1975 increased 
14% in quantity and 113% in value com- 
pared with 1974 totals. Imports increased 
17% from the U.S.S.R. and 92% from 
Southern Rhodesia. 

Imports of ferrochromium were at an un- 
precedented rate totaling 318,809 tons, an 
increase of 96% over that of 1974. The 
Republic of South Africa and Japan sup- 
plied 40% and 29%, respectively, of the 


low-carbon ferrochromium imports. Ten 
other countries supplied the balance. High- 
carbon ferrochromium was imported from 
Southern Rhodesia (30%), the Republic 
of South Africa (29%), and Japan (26%). 
The balance was supplied by 12 other 
countries. 

Ferrochromium-silicon imports decreased 
83% to 4,136 tons valued at $2,041,000. 
Southern Rhodesia supplied 75%; the Re- 
public of South Africa, 19%; and Taiwan, 
the balance of the shipments, 

Imports of chromium metal, unwrought, 


and waste and scrap decreased to 1,629 


tons valued at $6,630,000 from 1,960 tons 
valued at $5,388,000 in 1974. Of the six 
countries supplying imports, the United 
Kingdom accounted for 5146, and Japan, 
46%. 

Imports of chromium- containing pig- 
ments were as follows: Chrome green, 154 
tons; chrome yellow, 2,473 tons; chromium 
oxide green, 384 tons; molybdenum orange, 
235 tons; strontium chromate, 93 tons; and 
zinc yellow, 609 tons. Total value of these 
products was $4,327,000, down 51% from 
that of 1974. Of the total value, chrome 
yellow accounted for 56%, and zinc yel- 
low, for 16%. The leading suppliers were 
Japan and Canada with 37% each of total 
value. | 

Imports of chromic acid totaled 344 
tons valued at $323,000. Of the five coun- 
tries supplying imports, Japan accounted 
for 61%; West Germany, 22%; and Po- 
land, 16%. | 

Sodium chromate and dichromate im- 
ports totaled 796 tons valued at $398,000 
down 59% in quantity and 65% in value 
from that of 1974. Of the three countries 
supplying imports, the U.S.S.R. accounted 
for 54%; Japan, 42%; and Hong Kong, 
the balance of the shipments. 

Imports of potassium chromate and di- 
chromate decreased to 61 tons from 456 
tons reported in 1974. Total value of 
shipments was $24,622. Sweden accounted 
for nearly all of the shipments. 


Table 8.—U.S. exports and reexports of 


chromite ore and concentrates 
(Thousand short tons and thousand dollars) 


Exports Reexports 

iy Value Tuy" Value 

197380 21 789 34 989 
19714 18 1.430 99 3,101 
1975 -__ 8 139 6,896 45 2,111 
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Table 10.—U.S. imports for consumption of ferrochromium, by country 


Low-carbon ferrochromium 


High-carbon ferrochromium 
(less than 3% carbon) 


(3% or more carbon) 


Year and 

Gross Chromium Gross Chromium 

country weight conta 8915 weight 1 M eed 
sho sho sho short 
tons) tons) *ands) tons) tons) *2nds) 
1974: 
Australia. gs 1 $10 
DAI... 220 121 r $209 10,862 5,974 2,641 
Canada. deus orc REUNR m Se Ze 5 4 5 
Finne enu zs 2,909 1,169 448 
Germany, West 4,736 3,444 2,875 1,702 1,102 576 
J ne Ba aes 6,735 4,602 r 4,163 1,605 997 1,067 
Norway -_ _ 8,050 2,088 1,710 1,651 1,145 674 
Rhodesía, Southern ........... 4,959 8,514 2,258 29,204 19,958 6,520 
South Africa, Republic of r 19,980 712,794 r 7,692 r 44,526 r 24,614 r 9,041 
Sweden 22 3,503 2,653 2,437 8,998 2,471 1,275 
Taiwan —____.-..-- -..--_._-__. 147 11 83 E __ Wee 
,, kd r 2,756 r 1,939 r 1,059 MA SS Ss 
Yugoslavia -------oocooooo--- 4 287 304 20,787 13,877 10,877 
Total esos eee ias r 46,527 * 31,502 * 22,790 116,158 71,819 88,184 
1975: 

Bratt). «?ê— AA 8 886 214 479 15,658 8,885 6,651 
Canada A SE? = ee 1 1 1 
Finland .. ee a 6,050 3,092 2,447 
France --  ...........-----. 959 671 1,088 SS __ = 
Germany, West 4,415 8.205 5,076 2,084 1,854 1,442 
ndla n rca banos 969 6 762 661 433 269 
Japan caciones 17,782 11,816 28,409 67,188 42,102 51,880 
Korea, Republic of `. 11 , 1 gt =: RN 
Norw-wayy ss ---------___.. 2,392 1.585 2,458 986 653 661 
Rhodesia, Southern 5,238 8,714 5,369 76,855 51,832 88,160 
South Africa, Republic of 24,221 14,511 11,002 75,068 41,101 29,219 
Sweden 2222 2,858 2,169 4,089 Ex $ 
VVT WEE 3 = e 840 218 810 
ul! ⁵⁵⁵ eel as 1,874 1,297 1,734 441 817 282 
Lugoslavaaaaasss 1 122 162 12,241 8.078 9.219 
Total c umu onu 61,242 89,988 55,589 257,567 158,055 185,041 


r Revised. 
1 Less than % unit. 


Table 11.—U.S. import duties 


Tariff R £ d 

classifi- Article ate o uty, 

cation Jan. 1, 1976 
CHROMIUM ORES AND METAL PRODUCTS 

601.18. -<Chromium: s y --.- Free. 

607.80 Ferrochromium, less than 8% carbon 22222 4% ad valorem. 

607.31 Ferrochromium, over 8% carbon 0.625 cent per pound 
m p um con. 
ent. 

632.18 Unwrought chromium other than alloys: Waste and scrap? ...... 5% ad valorem. 


CHROMIUM CHEMICAL AND RELATED PRODUCTS 


420.08 Potassium chromate and dichromatee 1.1 cents per pound. 
420.98 Sodium chromate and dichromate __------------------------—---—— 0.87 cent per pound. 
422.92 Chromium carbide ..... 44 6% ad valorem. 
CHROMIUM PIGMENTS 

418.10 (Chrome: Green oc oko ³ð dd 8 5% ad valorem. 
478.12 Chrome yellow ....... LL 522222 Do. 

473.14 Chromium oxide green E EN Do. 

473.16 Hydrated chromium oxide grenss Do. 

478.18 Molybdenum orange ... .- ` ł4õ«õ4õéõõõ«õ««õ«« Do. 

473.19 Strontium chromate ...... 2: 2 LLL LL LLL L22222222222222222- Do. 

413.20. - Zine: yellow. sc Eege Do. 


1 Not applicable to centrally controlled economy countries. 
2 Duty temporarily suspended on waste and scrap. 
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WORLD REVIEW 


Albania.—Work was reportedly in pro- 
gress on a ferrochromium plant at Burrel 
in the Mat district. This is the first such 
facility in Albania and was being con- 
structed with Chinese assistance. Output 
of the plant will be used at the new Elfasan 
steel making complex. 

Brazil. —Brazil's growing ferroalloy indus- 
try has been paced by increased production 
of silicon, columbium, and chromium fer- 
roalloys. High-carbon ferrochromium pro- 
duction increased from 12,800 tons in 1972 
to 35,200 tons in 1974. In addition, pro- 
duction of low-carbon ferrochromium and 
ferrochromium-silicon was initiated in 1974 
as 2,200 tons of low-carbon ferrochromium 
and 1,900 tons of ferrochromium:silicon 
were produced. 

Finland.—Airco, Inc., signed a 5-year 
contract for chromite supply specifying 
"floating quantities." The Finnish chro- 
mite wil supply up to 7596 of the ore 
needed for the firm's Vargon, Sweden, 
plant and some tonnage was to be shipped 
to other Airco plants. 

Germany, West.—A chromite ore briquet- 
ting plant was being constructed near Duis- 
burg harbor by Mineralhandels Gesellschaft 
Bouteiller. Reportedly, it will be the first 
commercial operation of its kind in Europe. 
Initial briquette production will be by cold 
bonding using a binder of 3% molasses 
and 2% to 3% hydrated lime. Cost of 
the new plant was estimated at $860,000. 

Greece.—The Greek Minister for Indus- 
try approved prospecting permits for new 
chromite reserves. Target areas were Ver- 
ria, near Kozani, and at the foot of Mount 
Olympus. If new reserves are found and 
developed, ore production would be for 
export in order to bolster the balance of 
trade. 

India.—Occurrences, geology, reserves, 
and. 1972 chromite production by individ- 
ual producers was presented in a series of 
publications by the Geological Survey of 
India.* 

Chromite reserves in India totaled 15.3 
million tons. Of the total, 4.6 million tons 
are measured, 2.6 million tons are indi- 
cated, and 8.1 million tons are inferred. Of 
the measured reserves, 2.2 million tons are 
high-chromium of which 416,000 tons could 
be recoverable as lump material. 

Jagdish Mines and Metals Pvt. Ltd. an- 
nounced plans for production of 55,000 


tons per year of chromite concentrate and 
pellets. Technology for the process was de- 
veloped by the National Metallurgical Lab- 
oratory (NML). NML, however, recom- 
mended that the firm should export chro- 
mium alloys rather than concentrate. 

Japan.—Looking toward improved busi- 
ness conditions, Tekkosha Co. Ltd. planned 
to expand its electrolytic chromium metal 
plant to 220 tons per month from 165 tons 
per month. The expansion was scheduled 
for completion in April 1976. 

Nippon Denko Co. Ltd. completed in- 
stallation of a new 28-megawatt furnace 
at its Hokuriku plant. The unit replaces 
two small furnaces and two 4.5-megawatt 
furnaces were placed on standby. The new 
unit was rated at 83,000 tons of ferrochro- 
mium per year. | 

Kenya.—A Kenyan company, Western 
Oil Co., which was carrying out explora- 
tory work in conjunction with Oil Ven- 
tures International Inc. of the United 
States, reportedly discovered promising 
nickel and chromite deposits in the West 
Pokot area of Kenya. About 75% of Ken- 
ya's foreign exchange earnings are derived 
from minerals. 

Malagasy Republic.—Early in 1975, Jap- 
anese ferrochromium producers reportedly 
established a new company, Madac, in 
preparation for exploration and develop- 
ment of chromite deposits in the Malagasy 
Republic. Efforts will be centered in the 
Adilamena-Tsaratanana district where chro- 
mite has been discovered. If developed, 
chromite output would be shipped to Jap- 
anese ferrochromium producers. 

Pakistan.—Pakistan's only metallic min- 
eral export was chromite. Production has 
declined from nearly 30,000 tons per year 
in the late 1960's to 11,000 tons in 1975. 
Reasons given for the decline are interna- 
tional competition combined with leasing 
and labor problems at privately operated 
mines. The 1980 chromite production tar- 
get was set at nearly 80,000 tons. 

Pakistan's ore reserves have been esti- 
mated at 2.6 million tons of chromite. The 
main deposits are located at Muslimbagh 


9 Geological Survey of India. Geology and Mineral 
Resources of the States of India. Misc. Pub. No. 30. 
Part 2—Maharashtra, February 1974; Part 3—Oris- 
sa, February 1974; Part 4—-Arunachal Pradesh 
Assam, Manipur, 85 Mizoram. Nagaland 
and Tripura, December 1974; Part 5—Bihar, Feb- 
ruary 1974; Part 6—Tamil Nadu and Pondicherry, 
May 1974; Part 8—Andhra Pradesh, May 1975. 
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in Baluchistan. Other unproven chromite 
deposits are in the Northwest Frontier 
Province. The Baluchistan Development 
Authority, with assistance from West Ger- 
many, initiated an $800,000 feasibility 
study for a 16,000 ton annual capacity 
ferrochromium plant at Muslimbagh. 

Philippines.—Output of chromite de- 
creased 2% compared with that of 1974; 
23.5% was classified as metallurgical 
(high-chromium) ore and 76.5% as re- 
fractory (high-aluminum) ore. Acoje Min- 
ing Co. Inc., sole high-chromium chromite 
producer, reported 1974 reserves of 1.6 
million tons. Consolidated Mines Inc., pro- 
ducer of chromite for refractory use, re- 
ported 1974 reserves of 7.9 million tons of 
chromite. 

Rhodesia, Southern. —A description of 
the mining practices at the mines of Afri- 
can Chrome Mines Ltd., a subsidiary of 
Union Carbide Corp., was published.“ The 
company operates an eluvial chromium ore 
mine at Impinge and 17 small underground 
mines in the Mtoroshanga area. For vari- 
ous economic, health and safety, and geo- 
logic reasons, mining practices have evolved 
that improved chromite recovery, reduced 
labor costs, and improved safety. 

South Africa, Republic of. Production 
of chromite in the Republic of South Af- 
rica totaled 2,288,000 tons, an increase of 
11% compared with that of 1974. Of the 
total, 1,028,000 tons was classified as less 
than 44% CrOs; 1,243,000 tons from 
44% to 48% Cr:Os; and 16,800 tons as 
over 48% CrzOs. Local sales accounted for 
613,000 tons and exports 997,000 tons. Lo- 
cal sales increased 71% while exports de- 
creased 2896 compared with those of 1974. 

According to reports from Cape Town, 
South African chromite production will 
increase from 2.3 million tons in 1975 to 
5.8 million tons in 1980. Also, it was ex- 
pected that ferrochromium output would 
total 780,000 tons in 1980. 

International Minerals & Chemical Corp. 
(IMC) entered into a feasibility study 
with Gold Fields of South Africa Ltd. and 
a subsidiary of Pechiney Ugine Kuhlmann 
of France for construction of charge ferro- 
chromium plant with a capacity of 60,000 
tons per year. A decision was expected 
near mid-1976; initial production would 
be in 1978. If built, Gold Fields would 
operate the plant with chromite ore being 
supplied by an IMC subsidiary. 

Construction of Tubatse Ferrochrome 
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(Pty) Ltd.'s ferrochromium plant at Steel- 
poort was reportedly begun in April. 
Tubatse is a joint venture of General Min- 
ing Corp. of South Africa and Union Car- 
bide Corp. Startup of the facility was 
scheduled for late 1976. General Mining 
will supply the chromite ore requirements 
from its Eastern Transvaal mines. 

Early in 1976, it was announced that 
N.C. Trading Co. Inc., a U.S. subsidiary 
of Imetal SA, would be the sales agent 
for chromium, manganese, and silicon al- 
loys produced by South Africa's South 
American Minerals & Merchandising Corp. 
(Samancorp) and Africa Metals Corp. 
(Amcor). | 

Turkey.—According to the Turkish 
Chrome Producers Association, Turkey ex- 
ported 663,056 tons of chromite during 
1975, 25% more than that in 1974. The 
private sector accounted for 64% of the 
shipments; the public sector accounted for 
the balance. Over 51% of the shipments 
was from the port of Iskenderun. Ship- 
ments of ferrochromium decreased 20% 
to 6,993. tons from 8,695 tons in 1974. 

U.S.S.R.—Of the total estimated Soviet 
chromite production, between 55% and 
70% is exported per year; over 80% of 
this quantity is destined for Western coun- 
tries. Of the estimated 850,000 tons do- 
mestically consumed in 1974, metal pro- 
duction accounted for 45%; refractories, 
3296; and chemicals and other products, 
23%. 

About 94% of Soviet chromite reserves 
are located in Kazakhstan with the balance 
in the Ural Mountains. The Donskoye op- 
eration in Western Kazakhstan produces 
over 90% of the Soviet output and is the 
only supplier of high-quality ore. Chromite 
deposits in the Urals have a low CrsOs 
content as well as a low chromium-to-iron 
ratio and are used in the chemical and 
refractory industries. The first chromite 
concentrator in the U.S.S.R., with an an- 
nual capacity of 1 million tons, started pro- 
duction in 1974. The plant operates on 
low-grade ores that had been previously 
stockpiled. 

Development of the first underground 
chromite mine continued at Donskoye. 
When completed in 1980, the mine re- 
portedly will have a capacity of 2 million 
tons per year. 

7 Kimble, L. G. Mining Practice at African 


Chrome Mines. Chamber of Mines J. (Rhodesia), 


v. 17, No. 9, September 1975, pp. 35-43. 
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The U.S.S.R. asked for bids on various 
ferroalloy plants consisting of a 1-million- 
ton-per-year standard ferromanganese plant, 
a 320,000-ton-per-year ferrochromium 
plant, and a 60,000-ton-per-year silicon 
metal plant. The Soviets sought technical 
and financial assistance from United States 
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in Europe. Financing was being sought 
from the Export-Import Bank and similar 
subsidy programs in Europe. Both Airco, 
Inc. and Union Carbide Corp. studied the 
proposals but no announcements were 
made. The target date for completion of 
the plants would be in 1980. 


ferroalloy producers and from companies 


Table 12.—Chromite: World production, by country 


(Thousand short tons) 


Country 1 1978 1974 1975 p 
Albanii ERROR RU — ð Ai Ez ss 674 788 e 820 
AA A Le K ß Le 8 r 80 97 e 100 
¡A ura iu LLL LU xxx D 13 * 18 e 18 
hh MEHR" ⁰⁰⁰⁰⁰ 22 22 22 
p . ß ß esate 33 7 30 
A A eee A — P À 1 (2) (2) 

Finland IAEA 6ͤmʒ;t ĩð . . 88 r 168 170 181 
ÉIS 20 11 25 
IndiB 331 05 Ee 8147 484 550 
A AS A ee 154 198 e 190 
l EE 26 29 26 
Malagasy Nepublllee rr 174 172 214 
Pakist /G ³ ³·¹ AAG AAA A y 8 19 11 911 
Phili pines JJ 8 640 584 573 
Rhodesia, Southern nns «4„ 600 650 650 
South Africa, Republic of 44444 1,818 2,069 2,288 
udan NEE dd ĩð PSD oy Se sss 35 22 17 
Türkey EE EE r 481 r 784 139 
S.S.R. uoc DM m 8 2,100 2,150 2,290 

ét ATTEN yt 88 11 1 
J7˙õ A wr S e REE r 7,381 8,187 8,741 

e Estimate. p Preliminary. r Revised. 


1 In addition to the countries listed Bulgaria, North Korea and North Vietnam may also produce 
chromite, but available information is inadequate for formulation of output estimates. 


2 Less than 1$ unit. 


TECHNOLOGY 


A new mining method was in the final 
stages of development at General Mining 
Corp.’s Zwartkop mine in northeastern 
Transvaal, South Africa. The new method 
involves longhole drilling, reduces waste 
haulage to virtually nothing, and signifi- 
cantly reduces labor requirements. Other 
advantages of the new method include in- 
creased face advance and production be- 
cause of no waste removal, more favorable 


working conditions, and less expensive drill- . 


ing costs, both in labor and materials.“ 
Bureau of Mines researchers reported 
on a process for recovering chromium, 
nickel, and iron values from stainless steel 
furnace flue dusts and other wastes gen- 
erated during the manufacture of stainless 
steel.“ Tests were conducted on flue dusts 
from industrial electric furnaces, mixtures 
of dusts, and mixtures of various plant 
wastes. Flue dusts were pelletized with coal 
breeze and smelted in coreless induction 
furnaces. The resulting ingots contained 


49% to 67% iron, 1496 to 1996 chromium, 
3% to 8% nickel, and small quantities of 
manganese and molybdenum. 

From a laboratory research tool of a 
decade ago, electroslag remelting (ESR) 
of steels and superalloys slowly came of 
age. Estimates of ESR capacity range from 
100,000 to 125,000 tons per year. Forecasts 
indicate capacity will double by 1980. Beth- 
lehem Steel Corp. ordered the nation's 
largest unit to make ESR ingots up to 60 
inches in diameter and weighing up to 75 
tons. The electroslag remelting process 
produces higher quality steels with better 
workability and results in higher yields 
with less waste. ESR is used in production 
of high alloy steels for such applications as 
large forgings for the electrical industry, 

8 Coal Gold & Base Minerals of Southern Ariea: 
eiser Hits Gold at Zwartkop. V. 23, 
August 19/5, PB: 15, 19, and 21. 

9 Powell, W. M. Dressel, and R. L. Cros- 
by. 9 . Steel Furnace Flue Dusts 


and 1 to a Recyclable Alloy. BuMines 8039. 
1975, 24 pp. 


354 


finishing rolls, and a broad range of tool 
and die steels. Many of the materials 
melted contain chromium. 

Future energy needs according to many 
experts will depend on the development of 
the liquid metal fast breeder reactor. Before 
the fast breeder becomes a commercial 
reality, materials of construction must be 
tested. The Energy Research and Develop- 
ment Administration (ERDA) funded a 
study known as the national alloy develop- 
ment program to screen materials for use 
as cladding and duct material in the breed- 
er's fuel assembly. Ten commercially avail- 
able alloys have been selected for testing, 
all of which contain chromium. The ma- 
terials will be exposed to ion bombardment 
at various facilities throughout the country 
and to neutron irradiation in the Experi- 
mental Breeder Reactor No. 2 in Idaho 
now under construction. 

Various claims have been made in re- 
cent years on the benefit of up to 2% ad- 
ditions of chromium oxide (CreOs) on the 
compressive strength of portland cements. 
A study, from the manufacturers view- 
point, indicated that while compressive 
strengths can be improved at 8 and 24 
hours, the inclusion of Cr;Os in the raw 
feed always reduces the 28-day values.” 

National Aeronautics and Space Admin- 
istration's Lewis Research Center in Cleve- 
land discovered that black chromium plat- 
ing, a coating used on cameras and to dec- 
orate furniture, was about 20% more effi- 
cient in retaining heat that other black 
materials. The discovery could lead to ap- 
plications in solar heat collection devices. 

A new commercial chromium plating 
process, based on trivalent chromium ions, 
was claimed by Albright and Wilson Corp. 
of the United Kingdom. Trademarked Ale- 
cra 3, the new system reportedly offers many 
advantages over conventional chromium 
plating methods: Elimination of toxic spray 
in the working environment, easier disposal 
of spent electrolyte, more uniform metal de- 
posit, and automatic production of micro- 
cracked or microporous finishes." 

Corning Glass Works reportedly devel- 
oped a plating chemical system for chro- 
mium and nickel with potential for reduc- 
ing metal consumption by 50% to 90%. 
The system employs a climbing film evap- 
orator that is attached to the first rinse tank 
thereby eliminating destruction or dump- 


ing of the accumulated plating chemicals. 
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Concern for the health of workers and 
others resulted in studies and investigations 
on the effects of exposure to chromium, 
particularly hexavalent chromium. In Ja- 
pan, a high incidence of lung cancer was 
noted among workers involved in bichro- 
mate production. Also, from 1938 to 1971, 
hexavalent chromium slags have been 
dumped in or around Tokyo including 
landfill areas for schools and residential 
areas. As a result of this information, the 
Ministry of International Trade and Indus- 
try initiated a nationwide survey of chro- 
mate pollution. In the United States, the 
chromium pigments industry alerted its 
workers and customers to the possibility 
that prolonged inhalation. of chromium 
pigments could cause lung cancer. The in- 
dustry sponsored a study to determine the 
extent of the danger, if any. Two European 
studies indicated that excess exposure to 
dusts of chromium pigments could have a 
relationship with causation of lung cancer. 

The Cobo process for pelletizing chro- 
mite ores, developed by the Royal Institute 
of Technology, was discussed." A 20-ton- 
per-hour pelletizing plant installed by Fer- 
rolegeringar AB at Trollhattan, Sweden, 
started operating in May. Startup prob- 
lems were resolved by July. Early data in- 
dicates that operating costs total $5.08 per 
ton while labor represents a cost of $1.75 
per ton. 

Patent activity for chromium during the 
year concerned prereduction of chromite 
pellets in a rotary kiln,* refining of molten 
iron containing chromium,“ and recovery 
of chromium and nickel from laterites.” 


1? Imlach, J. A. Assessment of the Role of Chro- 
mium in Portland Cement Manufacture. Ceramic 
Bull. 24, No. 9, May 1975, wi 519-522. 

* Chemical and 35 egen, News. Trivalent 
omun, Is Basis of eang rocess. V. 53, No. 
25, June 25, 1975, pp. 

12 Doughty, F. T. C. Oo aen of a New Pelle- 
tizing Process. Iron 7 Steel Internat., v. 48, No. 
6, December 11585. 

13 Engstrom, F (assigned to Aklstrom Osakeyh- 
tio). Metallurgi ical Production Method. U.S. Pat. 
3,867,131, Feb. 18, 1975. 

Wienert, F. O. Production of Metallur gical Pel- 
1975 in Rotary Kilns. U.S. Pat. 3,894,865, Jul 15, 


14 Josefsson, E. r A. E. Johansson, K. K. 
A. Almquist, and C F. KK. Hofsten (assigned to 
Kopparbergs AB). Method of Refining Iron Melts 
1 Chromium. U.S. Pat. 3,860,418, p 

15 Leavenworth, à T W., E. B. Amey, B 
Dunning, Jr., R. Cbe Ir., and C. E. Go Gold 
smith (assignors to ile United States of America as 
fepresente by the Secretary of the Interior, Wash- 
ington, C). Extraction of Metal Values From 
Laterite od U.S. Pat. 3,892,639, July 1, 1975. 


Clays 


By Sarkis G. Ampian 1 


Clays in one or more of the classification 
categories (kaolin, ball clay, fire clay, ben- 
tonite, fuller’s earth, or common clay and 
shale) were produced in 47 States and 
Puerto Rico. Clay production was not re- 
ported in Alaska, the District of Columbia, 
Rhode Island, or Vermont. The States lead- 
ing in output were Georgia, 6.2 million 
tons; Texas, 4.2 million tons; and Ohio, 3.5 
million tons; followed in order by North 
Carolina, California, and Wyoming. Geor- 
gia also led in total value of clay output 
with $195.3 million; Wyoming was second 
with $36.0 million. Compared with 1974 
figures, clay production increased in 10 
States and value increased in 16 States. 
Total quantity of clays sold or used by 
domestic producers in 1975 was 19% lower 
in tonnage, but rose about 1% in total 
value. The total value of clays produced 
was an alltime high. Increases in value per 
ton were reported for all clays in 1975 
owing to increased labor, fuel, and mate- 
rial costs. The energy crisis or, more spe- 
cifically, the increasing shortage and costs 
of fuels continued to cause considerable 


concern among clay producers and clay 
product manufacturers. Industrywide efforts 
were made to both economize and obtain 
standby fuels for their requirements. The 
costs of environmental protection equip- 
ment and environmental restrictions, and 
rising capital costs, combined with the 
energy crisis, continued to adversely affect 
production during 1975. 

Production of the specialty clays—kaolin, 
ball clay, fire clay, bentonite, and fuller’s 
earth—and common clay and shale, all de- 
creased. A downturn in construction that 
lowered the demand for building materials 
(brick, lightweight aggregate, vitrified clay 
pipe, clay floor and wall tile, etc.) was re- 
sponsible for the decline in production of 
common clay and shale. Production of both 
common clay and shale and fire clay de- 
creased 21%, kaolin 17%, ball clay 14%, 
fuller's earth 3%, and bentonite 2%. 

Kaolin in 1975 accounted for only 11% 
of the total clay production but for 51% 
of the domestic clay and shale value. 


1 Physical scientist, Division of Nonmetallic 
Minerals. 


Table 1.—Salient clay and clay products statistics in the United States ' 
(Thousand short tons and thousand dollars) 


1971 1972 1973 1974 1975 

Domestic clays sold or used by producers: 

lt 56,666 59,456 64,351 60,796 49,047 

A A 8 $274,431 $303,022 $354,058 $422,542 $424,556 

Exports: 

Wan nt L SUL, SSS 1,973 1,847 2,097 2,451 2,315 

eh SEENEN $65,329 866,216 $79,774 $114,212 $120,298 
Imports for consumption : 

Att. 64 67 53 43 88 

r ³¹Ü¹w˙m ee oe ie ecw eee $1,501 $1,309 $1,879 $2,193 $1,947 
Clay refractories, shipments: Value $286,563 $274,679 $327,265 $410,153 $409,879 
Clay construction products, shipments: Value $641,567 $722,236 $772,723 $694,737 $655,779 


1 Excludes Puerto Rico. 
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Table 2.—Clays sold or used by producers in the United States in 1975, by State ' 


(Short tons) 
, Ball Fire Ben- Fuller's Common clay Total 

State Kaolin clay clay tonite earth andshale ` Total value 
Alabama `. 126,150 — 249,310 W -- 1,855,246 22,230,706 3 39, 077,299 
Arizona i W 25,118 Bä W 129,404 82,825 
Arkansas 82,012 E e ae WS 913,180 995,192 2,231,745 
California W 105,246 71,896 ae 2,209,828 34 2, 386,970 247,373,199 
Colorado ER 2 26,559 2,506 za 451,050 480,115 1,100,829 
Connecticut ... Se M ME zm 2 115,633 115,633 806,531 
Delaware = Ee NE - = 9,396 9,396 5,638 
Florida ........ 22,417 m E — 884,550 305,519 712,486 17,062,544 
Georgia ....... 4,016,927 GE 3,890 -. 446,413 I 689, 236 6,156,466 195,299,988 
Hawai _ Kä Sie Be c W W 
Idaho ........- 13,733 ES W ms za w 29,790 283,774 
YHllinois ....... Sé Gë 56,635 SH W 1,809,501 51,366,186 53,248,768 
Indiana s uU 1,617 xz c 1,092,023 1,093,640 1,960,571 
Iowa .........- SS EN s e Ké 959,311 959,311 1,916,060 
Kansas e Gg Ss Pe " 1,177,606 1,177,605 1,603,860 
Kentucky ..... SS W 95,925 SE m 681,789 3 777,714 31,483,145 
Louisiana ..... A SS d zn " 530,925 530,925 1,132,291 
Maine ......... as ga ES Gi Se 125,474 125,474 202,380 
Maryland ...... Or W ES Za GE 580,346 3 580,846 31,450,124 
Massachusetts PN n ES Ré "M 124,364 124,364 ,593 
Michigan  ..... Sé ES An d ais 1, 818, 102 1,818,102 8,579,774 
Minnesota ..... W ER i Se det W W W 
Mississippi ... Z w 264,039 W 1.152, 322 1,592,298 10, 605, 442 
Missouri 104, 636 — 854,169 dn w 1 209, 273 5 2,168,078 45 13,213,580 
Montana ...... A ne 1,345 177,424 E 44,579 223,448 1,877,761 
Nebraska aa HM Sat Ja Li ic 194,975 194,975 416,386 
Nevada ________ 2,112 T "n 2,858 eT W 7 4,970 7 136,316 
New Hampshire Sé AM 2 Se ER W W W 
New Jersey ` ird S 17,319 ee E 50,000 67,319 371,850 
New Mexico E Sp Se SE 43,848 6 43,848 6 60,669 
New York ..... a W ae i NR 817,186 3 817,136 31,661, "094 
North Carolina. W EZ M z5 S 2,581,960 12,581,960 44, 093,650 
North Dakota Ee SES d Se um W W W 

mr S Sas s e ee 796,768 TE ES 2,654,078 8,450,881 11,821,637 
Dkiehosis 3 en uus ^ t e E 995,200 995,200 1,700,768 
Oregon axe De ad 1,199 SR 118,345 119,544 214,035 
Pennsylvania ` W — 781,134 Gr ha 1,164,167 11,945,301 4 18,671,605 
Puerto Rico po E m m a 341,342 41,342 440,117 
South Carolina - 546,893 Zu T SS w 1,150,685 51,697,578 512,828,226 
South Dakota . ER SS Sc W Gg 7,354 2 187,354 2 184,549 
Tennessee ..... — 424,344 = ZA. W 885,937 51,810,281 59,008,856 
Texas W 54,698 34,248 W w 8,994,529 4,248,347 13,411,165 
Utah: 22:2 W eg 5,110 1,112 2,174 211,275 4 219,671 4 547,995 
Virginia Se n ES? T us 819,458 819,458 1,152,084 
Washington ... v" SS w a x 289,693 6 289,693 6 777,761 
West Virginia . m Se W a Gs 278,300 6 278,300 6 439,165 
Wisconsin 2s i "e - nc 2,400 2,400 4,416 
Wyoming -- ES -- 2,404,169 m 171,973 2,582,142 36,045,688 
Undistributed .. 419,269 227,205 233,743 278,946 355,927 852, 834 81 ,406,772 8 40,883,192 

Total ... 5,334,149 706,247 3,263,008 3,229,267 1,189,064 35,666,286 49,388,021 424,996,336 


W Withheld to avoid disclosing individual company confidential data; 


tributed.” 


included with “Undis- 


1 Includes Puerto Rico. 

2 Excludes bentonite. 

3 Excludes ball clay. 

* Excludes kaolin. 

5 Excludes fuller's earth. 

6 Excludes fire clay. 

7T Excludes common clay and shale. 

8 Incomplete total; remainder included with State totals. 
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Table 3.—Number of mines from which producers sold or used clay in the United States 
in 1975, by State 


Ball 


Kaolin clay 


California .. .. . . 10 1 
Colorado 
Connecticut = e 
Delaware Ge SE 


Kentucky - b 
Louisiana ................- 
Mine gës Ge 
Maryland 


Missouri .................. 8 n. 


New Hampshire we -— 

ew Jersey = aa 
New Mexico ..............- s5 m 
New Lok 8 1 
North Carolina ` . . 3 = 
North Dakota ...........-- = e 
G. ĩðÄ aaa ss 2 
Oklahoma Se == 
Oregon = ee 
Pennsylvania 2 T 
Puerto Rico ..............- = ls 


South Dakota ............- LS af. 
Tennesse ie" 85 


Virginia 
Washington 
West Virginia "X n 
Wisconsin .......-..---....- SH m 
Wyoming See Sieg 


Total! vocera 121 55 


Fuller's Common 


Fire Ben- 


clay and Total ! 
clay tonite earth shale 

8 4 E 28 46 
1 9 ek 4 9 
"T La Gi 19 23 
8 11 Sa 55 75 
13 8 TN 29 45 
ies EM TES 5 5 
T dus s 1 1 
dn A 6 4 13 
1 8 7 20 87 
EN da Dr 1 1 
1 d ape 2 4 
5 Se 2 17 24 
3 E end 2b 26 
E qu OE 15 15 
me E Ha 26 26 
9 NN us 10 24 
ts X bz 15 15 
z 8 EN 6 6 
€ eS ES 8 9 
SR NS ME 3 3 
Sien SCH X 11 11 
us = Sé 2 3 
HN 5 4 22 85 
74 a 1 18 101 
1 8 Ls 10 19 
Pim m MM 7 7 
tes 5 == 1 7 
ges ES Gs 2 2 
3 ER XT 1 4 
2 EM FRE 4 6 
Ss an TN 15 16 
8 Sei eS 47 50 
E -— "en 5 5 
80 su ES 78 99 
erg SSC = 16 16 
ae 2 a 18 15 
38 eus Siet 43 74 
xs m Sa 3 3 
dé "E 1 86 53 

Z= 2 = 4 6 * 
- zz 1 21 53 
8 15 1 92 115 
6 2 1 10 20 
E EN TM 15 15 
b nos 2A 16 17 
2 E ad 4 6 
Te m T 1 1 
E 97 KS 4 101 
218 157 24 789 1,817 


1 Data may not add to totals shown because of mines producing more than one kind of clay. 


DOMESTIC PRODUCTION, PRICES, AND FOREIGN TRADE, 
BY TYPE OF CLAY 


KAOLIN 


Domestic production of kaolin in 1975 
decreased 17%, and the value increased 4%. 
The average unit value for all grades of 


kaolin in 1975 was $40.53 per ton, $7.86. 


higher than in 1974. Kaolin was produced 
at mines in 14 States. Two States, Georgia 
(75%) and South Carolina (10%), ac- 
counted for 85% of the total U.S. produc- 
tion in 1975. California ranked third, 
Alabama fourth, and Missouri fifth. Output 
in 1975 increased in Arkansas, California, 


and Missouri, and declined in Alabama, 
Florida, Georgia, Minnesota, Nevada, North 
Carolina, Pennsylvania, South Carolina, 
Texas, and Utah. Idaho resumed produc- 
tion in 1975. No kaolin production was 
reported in 1975 for Colorado. 

Kaolin is defined as a white, claylike 
material approximating the mineral kao- 
linite. It has a specific gravity of 2.6 and a 
fusion point of 1,785° C. The other kaolin- 
group minerals such as halloysite and 
dickite, are encompassed. 
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During 1975 Freeport Kaolin Co., a divi- 
sion of Freeport Minerals Co., which mines 
and processes kaolin in Georgia, was con- 
structing a 24-mile slurry pipeline from its 
new mining area near Sandersville, in 
Washington County, to its processing plant 
in Gordon. The new mines, complete with 
degritting facilities and the pipeline, were 
scheduled for completion by the middle 
of 1976. Engelhard Minerals and Chemicals 
Corp., also in Georgia, put a large high- 
gradient magnetic separator (HGMS) on 
line during the year, making a total of five 
operating magnetic separators in the kaolin 
industry. 

Exports of kaolin, as reported by the U.S. 
Department of Commerce, increased from 
849,000 tons valued at $42.1 million in 1974 
to 880,000 tons valued at $47.9 million in 
1975. The tonnage and value of the kaolin 
exported in 1975 increased 4% and 14% 
respectively, over that shipped in 1974. The 
unit value per ton increased $4.88. This in- 
crease in the unit value of kaolin exported 
was attributed to both the greater percent- 
age of the higher quality paper-coating 
grades shipped and higher prices. 

Kaolin was exported to 60 countries. The 
major recipients were Japan, 2895; West 
Germany, 17%; Canada, 1695; Brazil, 119%; 
and Italy, 1095; and the remaining coun- 
tries, 18%. Exports increased, except for 
those to the Netherlands, Italy, the United 
Kingdom, Belgium-Luxembourg, Canada, 
Philippines, Sweden, and Mexico. The 
kaolin producers reported the end use for 
their exports as follows: Paper coating, 
39%; paper filling, 13%; refractories, 38%; 
rubber, 495; and others, including adhe- 
sives, ceramics, paint, and plastics, 6%. 
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Kaolin imports in 1975 increased slightly 
from 19,111 tons valued at $750,000 in 1974 
to 19,126 tons valued at $773,000. The 
United Kingdom supplied nearly 96%; 
Canada, nearly 495; and three other coun- 
tries, less than 1%. 

Kaolin prices quoted in the trade jour- 
nals in 1975, except for fully calcined and 
air-floated, which advanced, and partially 
calcined, which was unavailable, were un- 
changed from 1974. Chemical Marketing 
Reporter, December 29, 1975, quoted prices 
as follows: 


Waterwashed, fully calcined, 
bulk carload lots, f.o.b. 


Georgia, per ton $120.00-$150.00 
Paper-grade, uncalcined, same 
basis, per ton 
No. 1 coating 53.00 
No. 2 coating 48.00 
No. 3 coating 42.00— - 43.00 
Filler, general purpose, same | 
basis, per ton .............- 27.00— 28.00 
Delaminated, waterwashed, 
uncalcined, paint-grade, 
1-micrometer rie 
same basis, per ton 91.00 
Dry-ground, air. floated. soft, 
same basis, per ton .......- 18.00 


National Formulas. powder, 50- 
pound bags, 5,000-pound lots, 
works, per pound 

National Formulary, colloidal, 
150-pound drums, works, 
per pound .96 


The average unit value reported by do- 
mestic kaolin producers was $40.58 per ton, 
an increase of $7.86 above the 1974 value. 


BALL CLAY 


Production and value reported for do- 
mestically mined ball clay in 1975 decreased 
14% and 6%, respectively. Tennessee mines 
provided 60%, of the Nation's output, fol- 
lowed in order of output by Kentucky, Mis- 


Table 4.—Kaolin sold or used by producers in the United States, by State 


1974 1975 

State Short tons Value Short tons Value 
Dr e 337,471 $5,954,902 126,150 $3,491,648 
Arkansas `... 80,886 576,911 82,012 1,177,830 
“California: . . alas das 42,707 399,581 W W 
Colorado o -m ħħțħțħħŇiħțMiMiIMŅțħiħiħiŇiħiħ 7,950 23,850 88 ES 
Heri 27,27 w 22,417 850,536 
Georgie 22 4,762, 000 188,610,940 4,016,927 177,611,861 
Idaooo E e ,198 W 
Missouri ___ S. aaa 99,000 WwW 104,636 W 
NEVA... Ee 8 2.4 W 2.112 31,950 
South Carolinna ae. 769,709 11,127,572 546,893 10,381,747 
Other Stateee2s ee 263,927 7,171,103 419,269 22,630,797 
% ³˙¹1ü˙r¹¹ ²⁰¹ h Supuy m uas 6,392,826 208,864,859 5,334,149 216,175,869 
avoid disclosing individual company confidential data; included with “Other 


W Withheld to 
tates 9! 


1 Includes Minnesota, North Carolina, Pennsylvania, Texas, Utah, and data indicated by symbol W. 
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Table 5.—Kaolin sold or used by producers in the United States, by kind 


n 1974 1975 
Kind Short tons Value Short tons Value 

RY, EEN 1,410,531 $26,283,605 1,102,501 $23,182,778 
Calcined etico ia 206,483 19,402,465 885,274 59,164,183 
Delaminated ...................-....--.- 221,407 13,328,375 277,209 17,547,878 
nprocessdedũſdld«4«««««4 ee 1,603,355 29,231,183 1 749,044 1 7,563,625 
Waterwashed e 2,951,050 120,619,231 2,320,121 108,717,410 
TOC La ⁵ A ĩðͤ . ĩð 6,392,826 208,864,859 5,334,149 216,175,869 


1 Excludes calcined grades. 


Table 6.—Calcined kaolin sold or used by producers in the United States in 1975, 


by kind 
State High temperature Low temperature 
Short tons Value Short tons Value 
l A A 360,985 $21,613,040 117,118 $14,692,551 
Other States 1 370,195 1 21,165,766 ? 86,976 3 1.692,826 
Tor ii ⅛˙ m 8 731,180 42, 778, 806 154,094 16,385,377 
1 Includes Alabama, Arkansas, and California. 
2 Includes Idaho, Pennsylvania, and Texas. 
Table 7.—Georgia kaolin sold or used by producers, by kind 
Kind 1974 1975 
Short tons Value Short tons Value 
ee, ß 920,463 $15,680,712 677,505 $12,560,862 
Caleined ------ o ocoococooocooo- 159,260 16,956,465 478,103 36,305,591 
Delaminated `... 221,407 13,328,375 277,209 17,547,878 
nprocessegdgddd 602,905 18,943,946 1 830,667 1 8,982,292 
Waterwashed ..... . 2,857,965 118,701,442 2,253,448 107,215,238 
Total Gate 4,762,000 183,610,940 4,016,927 177,611,861 


1 Excludes calcined grades. 


sissippi, Texas, Maryland, New York, 
California, and Arizona. Production in 
Arizona and Texas increased over that re- 
ported in 1974, but California, Kentucky, 
Maryland, Mississippi, New York, and Ten- 
nessee production decreased. 

Ball clay is defined as a plastic, white- 
firing clay used principally for bonding in 
ceramic ware. The clays are of sedimentary 
origin and consist mainly of the clay min- 
eral kaolinite and sericite micas. 

In 1975, H. C. Spinks Clay Co., Inc.’s. 
newly completed drying and grinding facil- 
ity, at Gleason, Tenn., was fully opera- 
tional. This facility expands production of 
air-floated and mechanically dried clays 
and eliminates costly hauling from its 
Gleason mines to other plants. NL Indus- 
tries, Inc. announced formation of a Min- 
eral Resources department to serve their 
ball clay, Edgar Plastic Kaolin, Wilson- 


Snead Bauxite, and Edgar Silica Products 
units. 

The average unit value for ball clay re- 
ported by domestic producers rose in 1975 
to $18.78 per ton, an increase of $1.44 per 
ton. Chemical Marketing Reporter, De- 
cember 29, 1975, listed ball clay prices un- 
changed from 1974 as follows: 


Domestic, air-floated, bags, 
carload lots, Tennessee, 


Dér r $18.00—$22.00 
Domestic, crushed, moisture- 

repellent, bulk, carload lots, 

Tennessee, per ton 8.00— 11.25 
Imported, air-floated, bags, carload 

lots, Atlantic ports, per ton 70.00 
Imported, lump, bulk, Great 

Lakes, per ton 40.50 


Ball clay exports in 1975 amounted to 
156,000 tons valued at $3.5 million com- 
pared with 131,000 tons worth $2.9 million 


2 The famous Albany slip clay is included with 
ball clay solely for statistical convenience. 
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Table 9.—South Carolina kaolin sold or used by producers, by kind 
Kind 1974 1975 
Short tons Value Short tons Value 
Arles ¿sorna A 434,967 $9,364,857 372,417 $9,327,296 
Unprocessed een E E 334,742 1,762,715 174,476 1,054,451 
S... AA 769, 709 11,127,572 546,893 10,881,747 
Table 10.—South Carolina kaolin sold or used by producers, by kind and use 
(Short tons) 
Kind and use 1974 1975 
Airfloat: 
%%% •¹¶..u.....Gdãͥõĩõͥõ. ys AAA bu EL sS 19,394 24,808 
PO@rtiizers AA dd toe eco LL E 22,015 37,848 
PR18688. Ce 7,006 30,200 
Firebrick, block, shapes 222222222 2,940 
A ĩðV?ĩ AE -m0; su e al 2,962 3,283 
Paper TING ee Ee ee 888 2,862 
Pesticides and related produets . ee 22,397 23,990 
Plastics: EA AA ⁰ A 2,385 
AAA A eeu de L Sus 241,519 185,966 
Other ... Eed 65,684 22,820 
EXPO S. os uuu d ⁵ð A 8 53,990 85,815 
TOI eo p d p N 434,967 872,417 
Unprocessed: Face brick; firebrick, block, and shapes; grogs and | 
crudes, refractory (1975); and sanitary ware (19744222 834,742 174,476 
err, ³⁰¹ ww ðyd 769,709 546,893 


W Withheld to avoid disclosing individual company confidential data; included with “Other uses.’ 
1 Includes animal feed (1974); crockery and other earthenware; 'glazes, glass, and rdi : 
grogs and crudes, refractory (1975); gypsum products: ink; linoleum (1974); paper coating (1974); 


pottery ; 


sanitary ware; and data indicated by symbol w. 


pos Includes pesticides and related products ; plastics (1975) ; and rubber. 


in 1974. Exports increased 19% over that 
shipped in 1974, but value increased 18%. 
The unit value of ball clay exported in 
1975 declined $0.14 per ton, from $22.43 
in 1974 to $22.29. These shipments were 
made to 18 countries. The major recipients 
were Canada, 58%, and Mexico, 38%, 16 
countries accounted for the remaining 49%. 


FIRE CLAY 


Fire clay sold or used by domestic pro- 
ducers in 1975 was reported at 3,263,008 
tons valued at $35.9 million. Fire clay is 
defined as detrital material, either plastic 
or rocklike, containing low percentages of 
iron oxide, lime, magnesia, and alkalies to 
enable the material to withstand tempera- 
tures of 1,500 C or higher. Fire clay is 
basically kaolinite but usually contains 
other materials such as diaspore, ball clay, 
bauxite clay, and shale. Fire clays com- 
monly occur as underclay below coal seams 
and are general used for refractories. 
Some fire clay was previously reported in 
other end uses. 


Fire clay production was reported in 
1975 from mines in 19 States. The first four 
States in rank, Missouri, Ohio, Pennsyl- 
vania, and Alabama, accounted for 82% of 
the total domestic output. 

General Refractories Co., U.S. Refrac- 
tories Div., began expandiing its Gary, Ind., 
plant to include a $2 million clay and alu- 
mina specialties plant. The new plant will 
have an annual capacity to produce in ex- 
cess of 40,000 tons of mortars, plastics, and 
castables.* Louisville Fire Brick Works com- 
pleted an expansion at its Garber, Ky., 
plant to be used for producing hand- 
molded firebrick shapes. A fire in 1974 had 
badly curtailed production. 

The Freeport Brick Co., Greenport, Pa. 
was constructing an entirely new automated 
plant for startup in early 1976.* The new 


3 Ceramic Age. 
mis at Gary. V. 


General Refractories Builds 
91, No. 2, March-April 1975, 


* Brick and Clay Record. Industry Newsfront— 
Plans Underway for New Freeport Brick Plant 
in Pa. V. 166, No. 5, May 1975, p. 13. 
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Figure 1.—Kaolin sold or used by domestic producers for specified uses. 


plant, expected to cost $3 million, will 
manufacture both pouring pit and a new 
line of refractories. 

Exports of fire clay decreased from 224,- 
000 tons worth $6.0 million in 1974, to 
219,000 tons valued at $7.2 million in 1975. 
Fire clay exports decreased 2% in tonnage 
and rose 2095 in value. The price of ex- 
ported fire clay rose by $6.13 to $32.84 per 
ton. 

Fire clay was exported to 46 countries, 
with Canada and Mexico receiving 45% 
and 40%, respectively. No imports of fire 
clay were reported during 1975. 

There are no price quotations in domes- 


tic journals for fire clay, but the per-ton ' 


value reported by producers ranged from 
$2 to about $38. The reported average unit 


value for fire clay produced in the United 
States increased 11% from $9.92 per ton 
in 1974 to $11.01 in 1975. 


BENTONITE 


Bentonite production in 1975 decreased 
2% in tonnage and increased 15% in value 
over that of 1974. A general decrease in 
domestic consumption, particularly in fil- 
tering decolorizing, foundry sand, water- 
proofing and sealing, and exports was noted 
along with a large increáse in drilling mud 
and slight increases in animal feed and 
iron ore pelletizing. 

Bentonite was produced in 12 States. In- 
creased bentonite production was reported 
for California, Nevada, Oregon, Texas, and 
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Table 12.—Ball clay sold or used by producers in the United States, by type and State 


Year and State ATTORE 


Short tons Value 


Total 
Short tons Value 


Unprocessed 
Short tons Value 


1974 
Tennesse 252.036 $4,487,211 248.287 $3,916,783 500,323 $8,403,994 
ROSAS: eebe — as 40,731 329,290 40,731 329,290 
Other States 1196,810 1 4.457,607 279,812  2976,456 276,122 5,434,063 
TOU An 448,346 8,944,818 368,830 5,222,529 817,176 14,167,347 
1975 
Tennessee 262,987 $5,482,026 161,357 $2,367,277 424,344 $7,849,303 
TOROS ———————— AA ĩ Ne =e ES 54,698 466,810 54,698 ; 
Other Stats 1 163,283 14,093,978 2 63,922 2 854,956 227,205 4,948,934 
Dot! 426,270 9,576,004 279,977 3,689,043 706,247 13,265,047 


1 Includes Kentucky, Maryland, and Mississippi. 


2 Includes Arizona, California, Kentucky, Mississippi, and New York. 


Table 13.—Ball clay sold or used by producers in the United States, by kind and use 


(Short tons) 
1974 1975 
Use Air- Un- Air- Un- 
float processed Total float processed Total 
Adhesives `... . z w a W 1,003 = 1,003 
Alum (aluminum sulfate) and other 
chemicals NS zc TM 441 M 441 
Animal feed ____ «44 W SN 544 ae 544 
Building brick, faſſeee -- 13,000 18,000 — 12,000 12,000 
Ceramic hobby and art ware E n » 6,334 Ee 6,334 
China/dinnerware ...-... 41,770 1.521 43,291 35,830 1,265 86,595 
Crockery and other earthenware ........-- ac 1,137 1,137 os 914 914 
Drilling mud ... ..............-..-..--.- 4,663 ES 4,663 W 2,564 
Electrical porcelaaanlss A w w 45,132 28,984 22,917 46,901 
Firebrick, block, shapes 1,200 26,211 27,411 =- 30,461 30,461 
Glazes, glass, enamelsss W W 1.969 W. W 1,786 
High-alumina refractories W W 22,019 W W 21,100 
Kiln furniture w w 9,849 w w 8,297 
Medical, pharmaceutical, cosmetic -........ Hs 2 488 1 484 
FF ³oÜ¹¹A¹ y oe ae dá = 157 8 157 
Pesticides and related products ..........- w SES w 1,848 ES 1,348 
Pottery AA A din we Decus 96,400 73,812 170,212 99,492 27,945 127,437 
Rubbér isc 400 me 400 24 c 240 
Sanitary ware ««««4 m 82,052 92,649 174.701 24,901 72,371 97,272 
pad „„ A a "A E ee 112 11 
ile: 
Floor and wall ooo oocooo..- 60,116 28,358 88,474 82,792 29752 112,544 
(TT Aa A f u ms - 1,142 1,142 x 914 914 
Orr ⁰˙·¾⅛ꝶëͥͤ imu £e E oe Sa Ge 3 
Miscellaneous `... 114,090 95,866 1 131,487 62,276 62,533 191,062 
an, e x uan 47,655 35, 132 82,787 86,945 18,789 105,784 
Total §;jĩ;”w»1w˙⁰¹ͤ̃ ᷣ Ruß u L zs sS 448,346 368,830 817,178 426,270 279,977 706,247 
W Withheld to avoid disclosing individual company confidential data; included with ‘Miscel- 


laneous.” 


1 Incomplete total; remainder included with total for each specific use. 


Wyoming. Production decreased in Ala- 
bama, Arizona, Colorado, Mississippi, Mon- 
tana, South Dakota, and Utah. No bentonite 
was reported for Missouri in 1975. 

Generally, the high-swelling or sodium 
bentonites are produced chiefly in Wyom- 
ing, Montana, and South Dakota. “The 
calcium or low-swelling bentonites are pro- 
duced in the other States. 

Industrywide improvements were made 
in environmental controls systems and in 
automating, bagging, and handling pro- 


cedures. Some experimental work was also 
underway exploring the practicality of 
switching from oil and gas firing in dryers 
to coal burning. 

On December 29, 1975, Chemical Market- 
ing Reporter quoted bentonite prices un- 
changed. Domestic, 200-mesh, bags, carload 
lots, f.o.b. mines, was priced from $15.50 
to $16.00 per ton; and imported Italian, 
white, high-gel, bags, 5-ton lots, ex-ware- 
house, $337.60 (50.1688 per pound) per 
ton. The average unit value reported by 
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Table 14.—Fire clay sold or used by producers in the United States, by State ' 


1974 1975 
as Short tons Value Short tons Value 

Aden 2- -> 816,401 $3,951,624 249,810 $3,057,100 
California 22ͤ2«44 157,125 889,369 105,246 4,346 
Sole,, é 53,263 218,638 26,559 110,206 
Georg A W W 8,890 21,800 
I as re .102,585 672,992 56,635 393,162 
Indiana ... .. . . . . ļħiMiMiħŇħŇițħiħțħțħțħŇŘ 26,286 118,168 1,617 15,640 
Kentucky ..-. . . . . ~~~ 116,787 605,966 95,925 621,747 
Missouri 2-2... 924,197 10,760,549 854,169 11 285, 147 
Montana w : W 1.345 
Nevada: 6252 . . . . . a o có 104 990 -- eg 
New Jersey e 86,849 232,110 17,319 121,850 
DHIO noi lero . AE 1,128,506 7,223,029 796,758 5,834,312 
Pennsylvania 894,458 11,303,389 781,184 10,362,015 
Texas o vu Ie Le a ew eu 40,754 6,000 84,248 270,590 
USAN: eege dee W 5,110 29,880 
Other States 2 __ 848,576 4,796,552 233,743 8,884,058 

Total ecards 4,140,841 41,089,376 3,263,008 85,931,858 
ae A. Withheld to avoid disclosing individual company confidential data; included with “Other 


1 cion uses 


only. 
2 Includes Arízona, Idaho, New Mexico, Washington, West Virginia, and data indicated by symbol 


domestic producers for bentonite sold or 
used in 1975 was $15.63, an increase of 
$2.35 from the $13.28 average of 1974. Per- 
ton values reported in the various produc- 
ing States ranged from $4 to $32 but, as 
in 1974, the average value reported by the 
larger producers was near the Wyoming 
average figure of $14.82. 


Bentonite imports in 1975, including 
chemically activated material, totaled 5,219 
tons valued at $617,000 compared with 3,639 
tons valued at $699,000 in 1974. The 2,863 
tons of chemically activated bentonite was 
imported from five countries, with Canada 
supplying 34%; Japan, 32%; Mexico, 31%; 
and West Germany and Italy, the re- 


Table 15.—Bentonite sold or used by producers in the United States, 


by type and State 
State Nonswelling Swelling Total 
Short tons Value Short tons Value Short tons Value 
1974 
Arizona W W W W 32,808 $382,545 
California W W W W 56,427 1,520,221 
Colorado 22 800 89,500 8,824 $28,188 4,124 87,688 
Mississippi 333,533 4,599,118 ES Se 333,588 4,599,118 
Montana SS Ge 239,290 2,091,677 239, 290 2,091,677 
Nevada Sat SES w w 
Oregon == MAE 1,119 13,423 1,119 13,423 
Te aas W W W W 68,575 881, 065 
EW ` tere cous 980 11,760 2,173 87,412 3,153 49,172 
Wyoming Es = 2,295,248 28,882,276 2,295,248 28, 882, 276 
Other States 1247,929 14,225,053 2 186,104 24,071,728 3 276,228 35,512, 950 
M 583,242 8,845,431 2,727,258 35,124,704 8,310,500 43,970,135 
1975 
Arizona W WW W W 25,118 315,554 
California 22, 879 $588,228 49,017 $1,459,862 71,896 $2,048,090 
Colorado ..............- SE SES 2,506 26,241 2,506 26,2 
Mississippi 264,039 4,607,219 Se m" 264,039 4,607,219 
Montana EN xm 177,424 1,800,383 177,424 1,800,383 
Nevada Ge E 2,858 104,366 2,858 104,366 
Oregon Ka SC 1,199 14,888 1,199 14,888 
egen AAA w ane E w w 
Utah ue aA 812 15,428 300 600 1,112 16,028 
Wyoming ad - 2,404,169 85,623,075 2,404,169 35,623,075 
Other States 1186,776 13, 806,710 2 117,288 22,428, 544 8 278,946 3 5,919,700 
Total 474, 506 9,017,585 2,754,761 41,457,459 3,229,267 50,475,044 
included with “Other 


. to avoid disclosing individual company confidential data; 


1 Includes Alabama, Missouri (1974); and data indicated by symbol W. 


2 Includes South Dakota 


and data indicated by sym 


bol W. 
3 Incomplete total; remainder included with totals for specific States. 
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Table 16.—Bentonite sold or used by producers in the United States, by type and use 


(Short tons) 
1974 1975 
Use Non- ; Non- 
swelling Swelling Total swelling Swelling Total 
Domestic : 
Adhesives ...................- ius W M 8 
Animal feed .............-...- 46,532 129,174 175,706 49,774 126,284 176,058 
Building brick, face n 2,922 2,922 E ,135 ,185 
Catalysts (oil refining) ) | 4,853 26 4,879 7,418 7,460 
Cement, portland ...........-.- m 459 459 — 336 33 
Drilling mud ............-.... 15,180 584,508 599,688 25,809 710,446 736,255 
Fertilizers __ e 6,490 E 6,490 8,406 SE 8,406 
Fertilizing, clarifying, and de- | 
colorizing : 
Animal oils and mineral 
oils and greases ......... 83,535 8,269 91,804 48,823 5,687 54,510 
Vegetable oils ............ 71,290 a 71,290 63,876 = 63,876 
Foundry sand ................. 270,895 467,660 738,055 242,133 465,800 707,933 
- Glazes, glass, and enamels .... dë 209 209 SH 141 141 
Gypsum products ............- as 506 506 SE 383 383 
Medical, pharmaceutical, 
cosmetic a A — 200 14,678 14,878 58 2,019 2,077 
Oil and grease absorbents ..... W 14,860 8 8 ES Së 
Paint Leet So 4,915 4,915 Se 4,102 4,102 
Pelletizing (iron ore) ........- Ze 870,464 870,464 a 878,022 878,022 
Pesticides and related products. 21,525 ; 23,853 2,462 517 2,979 
Pet absorbent ........-..-...- W 6,319 eM 80,134 80,184 
Poettds . cece 307 ene 307 = ER M" 
79 pipe (vitrified) -.-..-.... 100 hé 100 US Ga ec 
ile: 
Floor and wall, ceramic .. = Ss A 488 ae 488 
Roof ing 13,129 ZS 13,129 7,566 ke 7,566 
Waterproofing and sealing .... 1,407 84,888 86,295 1,820 88,629 85,449 
Miscellaneous 27,060 54,348 1 60,229 3,052 61,984 65,036 
Total TVT 562,008 2,225,354 2,787,357 461,685 2,820,664 2,782,349 
Exports : l | i 
Drilling mud .--..--..-..-..... M 152,912 152,912 gr 128,848 128,848 
Foundry sand .......-...-..-.- 16,781 215,142 231,923 12,821 154,391 167,212 
Pelletizing (iron ore) ......... TEN 112,833 112,838 on 142,839 142,839 
CHOP — n uz ĩͤ Decet eus 4,458 21,017 25,475 T 8,019 8,019 
¿MAA AA 21,239 501,904 523.143 12,821 434,097 446,918 
Grand total 583,242 2,727,258 8,810,500 474,506 2,754,761 3,229,267 
W Withheld to avoid disclosing individual company confidential data; included with Miscel- 


Janeous." 


1 Incomplete total; remainder included with total for each specific use. 


mainder. Special-purpose Italian bentonite 
was also imported in 1975. 

Bentonite exports in 1975 decreased from 
714,000 tons in 1974 to 697,000 tons in 
1975; value increased from $28.1 million 
in 1974 to $39.5 million in 1975. Although 
the tonnage exported decreased 2% from 
that. shipped in 1974, the value increased 
40%. The increase in value was the result 
of a $17.19 increase in the unit value of 
exported bentonite, from $39.41 per ton in 
1974 to $56.60 per ton in 1975. This in- 
crease in per-ton value was attributed to a 
large increase in the value of the higher 
cost drilling mud and foundry-grade ben- 
tonites shipped. Exports in previous years 
consisted of a larger percentage of the 
lowcr cost pelletizing grades. Domestic ben- 
tonite producers were facing increased com- 
petition in foreign markets. Bentonite from 


the Greek Island of Milos was being 
blended with the U.S. clay for pelletizing 
Canadian taconite ores on a large scale. 

Bentonite was again exported to 83 coun- 
tries. The major recipients were Canada, 
44%; Australia and Peru, 8% each; the 
United Kingdom, 7%; West Germany and 
the Netherlands, 4% each; Japan, Saudi 
Arabia, and Singapore, 3% each; and the 
others, 16%. Domestic bentonite producers 
reported the end use of their exports were 
foundry sand, 37%; iron ore pelletizing, 
32%; drilling mud, 29%; and others, in- 
cluding ceramics, mineral wool and insula- 
tion, soil conditioner, and waterproofing 
and sealing, 2%. 


FULLER'S EARTH 


Production of fuller's earth in 1975 de- 
creased 395 in quantity and increased 189, 
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Figure 2.—Bentonite sold or used by domestic producers for specified uses. 


in total value. The unit value assigned by 
domestic producers increased $6.29 in 1975 
to $35.74 per ton. This increase in value 
was due to large increases in unit value 
by Florida, Illinois, Missouri, Tennessee, 
and “Texas producers. 

Fuller's earth production was reported 
from operations in nine States, a decrease 
of two from that of 1974. The two top 
producing States, Georgia (38%) and 
Florida (32%), accounted for 70% of the 
domestic production; the other seven States 
accounted for the remaining 30%. Illinois, 
Missouri, South Carolina, Tennessee, and 
Texas showed gains in production, but 
production in Florida, Georgia, and Missis- 
sippi declined. Utah's tonnage was un- 
changed. California and Nevada did not 
report any production in 1975. 

Fuller's earth is defined as a nonplastic 
clay or claylike material, usually high in 


magnesia, which has adequate decolorizing 
and purifying properties. 

Production from the region that includes 
Attapulgus (Decatur County), Ga. and 
Quincy (Gadsden County), Fla. is com- 
posed predominantly of the distinct lath- 
shaped amphibole clay mineral attapulgite. 
Most of the fuller's earth produced in the 
other areas of the United States contains ` 
varieties of montmorillonite. 

Prices for fuller's earth were not pub- 
licly quoted in 1975, but the value per ton 
for attapulgite reported by producers 
ranged from $20 to over $70; montmoril- 
lonite prices ranged from $18 to $48. 

Exports of fuller's earth to 38 countries 
decreased from 56,000 tons valued at $3.2 
million in 1974 to 42,000 tons valued at 
$2.8 million in 1975. Export tonnage de- 
creased 25%, and value decreased 12%. The 
unit value of exported fuller's earth rose 
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$9.91 per ton. The major recipients were 
the United Kingdom, 26%; Canada, 24%; 
the Netherlands, 12%; Belgium-Luxem- 
bourg, 10%; West Germany, 5%; France, 
Italy, Singapore, and the United Arab 
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1975 


Emirates more than 2% each; and other 
countries, the remainder. 

Imports of fuller's earth in 1975 were 65 
tons, valued at $6,000, all from the United 
Kingdom. 


Table 17.—Fuller's earth sold or used by producers in the United States, 
by type and State 


Attapulgite Montmorillonite Total 
Year and State ——— ——— EE 
Short tons Value Short tons Value Shorttons Yalue 
1974 
Florida ...........-.... 412,523 $13,717,627 SS = 412,523 $13,717,627 
Georgia W W W W 489,204 15,440,560 
Nevada = oe 80 $2,386 80 A 
tah EE Ze ne 2,174 46,000 2,174 46,000 
Other States 1 367,854 111,792,146 3 442,009 210,502,555 3 320,659 36,854,141 
T sia 780,377 25,509,773 444,263 10,550,941 1,224,640 36,060,714 
10 
Florida 384,550 $15,755,032 = SA 384,550 315,755,032 
Georgia W w W W 446,413 14 e 864 
Utah. AAA = A 2,174 $49,000 2,174 9,000 
Other States 1 334,884 112,619,197 2 467,456 214,075,347 3 355,927 312, bo 680 
Total ooo 719,434 28, 374,229 469,630 14, 124, 347 1,189,064 42, 498, 576 
included with Other 


W Withheld to avoid disclosing individual company confidential data; 
tes 99 


S : | 
1Includes Texas and data indicated by symbol W. 
2 Includes California (1974), Illinois, Mississippi, Missouri, South Carolina, Tennessee, and data 


indieated by symbol W. 


3 Incomplete total ; remainder included in Georgia. 


Table 18.—Fuller’s earth sold or used by producers in the United States, 


by type and use 
(Short tons) 
1974 1975 
Use Atta- Montmoril- Atta- Montmoril- 
pulgite lonite Total pulgite lonite Total 
Domestic: 

Adhesives ~~. .. . .. 1,525 a 1,525 5,030 E 5,080 
Animal feed ........-.....-- W de W 40 Lc 40 
Cement, portland ..........- w Ww 19,690 w W 17,632 
Drilling mud! 3K?“æ2 75,976 E 75,976 87,981 = 87,981 
Fertilizers 2222 38,966 15,550 54,516 30,840 12,065 42,905 
Filtering, clarifying and 

decolorizing mineral oils 

and greasess 80,917 211 81,128 22,262 2 22,262 
Medical, pharmaceutical, 

cosmetic A A 16 ZE 16 61 : 

Oil and grease absorbents ... 268,918 140,816 409,734 200,934 148,141 849,075 
e 1.662 SE 1,662 2,063 Sé 2,068 
Paper coating 71 die 71 4 = 4 
Pesticides and related 

produets 143,164 36,415 179,579 149,077 49,250 198,327 
Pet absorbent .............- 189,859 218,134 357,998 151,678 222,864 374,442 
Rubbe U . . l... e E - 4 * 4 
Miscellaneous 9,062 21,117 1 10,489 8,088 19,051 1 9,507 

Total cinco 710,136 432,243 1,142,379 657,962 451,371 1,109,333 

Exports: | 

Catalysts (oil refining) ...... W W 8,907 W W 3.280 
Drilling mud 3.x 1,256 M 1,256 W SS W 
Fertilizers 2 w W 4,764 W w 2,089 
Oil and grease absorbents ... 19,011 5,222 24,238 17,077 4,544 21,621 
Pet absorbent .........-..--- 80,310 4,406 84,716 32,311 5,734 88,045 
Miscellaneous 19,664 2,392 18,385 12,084 7,981 114,746 

Total T; uu z tl s 70,241 12,020 82.261 61,472 18,259 79,781 

Grand total ~ 180,871 444,263 1,224,640 719,434 469,630 1,189,064 


W Withheld - to avoid disclosing individual company confidential data; included with 


laneous.” 


“Miscel- 


1 Incomplete total; remainder included in total for each specific use. 
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Figure 3.—Fuller's earth sold and used by domestic producers for specified uses. 


COMMON CLAY 


Domestic production of common clay 
and shale in 1975 totaled 35.3 million tons 
valued at $66.2 million. Common clay and 
shale represented 72%, of the quantity and 
16% of the value of the total clay and shale 
produced domestically in 1975. In addition, 
Puerto Rican production of common clay 
and shale was reported at 341,342 tons 
valued at $440,117. Domestic output in 
1975 decreased 219%, below that reported for 
1974. 

Common clays and shales are for the 
most part used by the producer in fabricat- 
ing or manufacturing a product. Less than 


10% of the total clay and shale output was 


sold. The average unit value for all com- 
mon clay and shale produced in the United 
States and Puerto Rico in 1975 was $1.87 
per short ton, $0.13 more than in 1974. 
The range in unit value reported for the 
bulk of the output was from $1 to $2 per 
ton. 

Common clay is defined as a clay or clay- 
like material which is sufficiently plastic to 
permit ready mold and vitrification below 
1,100° C. Shale is a consolidated sedimen- 
tary rock composed chiefly of clay minerals 
that has been both laminated and in- 
durated while buried under other sedi- 
ments. These materials are used in the 
manufacture of structural clay products, 
such as brick and drain tile, portland 


372 


cement clinker, 
aggregate. 

In 1975, a new fully automated facility 
capable of producing 70,000 king-size bricks 
per day, engineered and designed by The 
Lingl Corp. was put onstream by Com- 
mercial Brick Corp. on the site of the old 
Wewoka Brick and Tile plant, Wewoka, 
Okla., which closed in 1973.5 The new 
facility is the first plant in this country 
designed and equipped for total automa- 
tion with all Lingl equipment including 
dehackers. The kiln is 18. brick wide and 
natural gas fired. A Lingl dehacker was 
also undergoing shakedown runs prior to 
assembly at Maryland Clay Products' plant 
in Beltsville, Md. Plant expansions and/or 


and bloated lightweight 
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renovations were underway at one of Gen- 
eral Wadsworth's Brick Corp. plants, at the 
American Olean Tile Co. plant in Quaker- 
town, Pa., El Paso Brick Co. in Texas, and 
at Marion Brick's Bigler, Pennsylvania 


plant. The Marion Brick Co. expansion will 


boost production to 40 million brick per 
year. Officials of the Acme Brick Co. an- 
nounced that Eustace, Tex., was chosen as 
the location for the company's newest 
plant. 

The output of the energy-intensive com- 
mon clay and shale industry was curtailed 
by shortages of fuel, labor, and a down- 


5 Ceramic Age. New Brick Facility Ready in 


75. V. 91, No. 1, January-February 1975, pp. 1, 
5. 


Table 19.—Common clay and shale sold or used by producers in the United States, 


by State ' 
1974 1975 
state Short tons Value Short tons Value 

Anb 2,341,508 $3,391,714 1,855,246 $2,528,551 
Afiona EEN 163,816 224,345 W w 
Ann ĩðͤ cortarse 903,711 1.020, 486 913,180 1,054,415 
California .......-....-..-.......-- 2,239,161 4,771,235 2,209,828 4,900,763 
Colorado. . a 597,943 1,308,038 451,050 964,382 
Connecticut ......-.-.-2.--2..22.2.-..2.2--- 155,579 863,446 115,633 306,531 
Delawaree 9 444 14,049 8,429 9,396 5,638 
, v EEN 368,556 543,836 305,519 456,976 
Georgia ß neue ue tre s 2,440,755 4,884,762 1,689,236 3,392,463 
r. A 9,2 10,348 W 
Hi.. ⁵ĩð,y 1,484,461 3,071,455 1,309,501 2,855,606 
E E 1,065,897 1,828,468 1,092,023 1,944,931 
e E E E ax 0,221 1,869,045 59,811 1,916,060 
f, easá 1,810,576 1,785,130 1,177,605 1,603,860 
Kentucky /a 731,423 870,596 681,789 61,898 
Louisiana `... e NN - 770,254 1,425,260 530,925 1,132,291 
( ⁰¹ww.. a aa 146,333 182,716 125,474 202,380 
Maryland ..........---.-.----.--..-.- 884,189 2,065,548 580,346 1,450,124 
Massachusetts `... een 217,685 378,780 124,364 27,593 
Michigan `... e ....-.- 2,160,928 4,073,629 1,818,102 8,579,774 
Mississippi ............---..----..- 1,492,249 2,047,256 1,162,922 1,974,623 
Missouri ...........-..--.-.-.-.-..-..- 1,541,656 2,390,768 1,209,273 1,928,433 
Montana .........-.---.-...2.-.2.2.-- 58,024 97,696 44,679 71,918 
Nebraska .............--.-..-..-.-- 182,394 413,878 194,975 416,386 
New Hampshirtree 8 33,827 55,325 W 
New Jeree kk 66,827 292,100 50, 000 250,000 
New Mexico 55,336 316,628 43,848 60,669 
New York ⁰·AA ee ee 1,450,564 2,348,006 817,136 1,561,094 
North Carolina 3,421,825 4,648,355 2,581,960 4,093,650 
Obio 222.403. ee 3,201,636 6,265,219 2,654,073 5,987,325 
Oklahoma ........--.-....---...-..-- 1,288,938 2,105,382 995,200 1,700,768 
Oregon ß 138,649 229,186 118,345 199,647 
Pennsylvania 1,837,522 5,192,310 1,164,167 3,309,590 
Puerto Rico .......--....-..-..-..- 291,007 332,481 41,342 440,117 
South Carolina ....................- 1,527,252 2,637,570 1,150,685 2,446,479 
South Dakota en ee 89,592 01,654 187,854 184,549 
Tennessee ........-..-..-..-..-2.2..-- 1,137,603 1,372,210 885,937 1,159,053 
TexaN. aussi 8 5,045,922 8,864,555 3,994,529 7,593,599 
Utah EE 201,201 516,929 211,275 453,087 
ͤĩÄ˙ð˙bt¹ AA 1,956,746 2,613.820 819,458 1,152,034 
Washington `... en ee 269,425 698,235 289,693 711,161 
West Virginia ........-..-..----.-- 838,817 520,315 278,300 439,165 
Wisconsin .........--.---.-.-..-..--- 2,38 4,393 2,400 4,416 
Wyoming 215,903 456.509 177,973 422,558 
Other States 289,104 523,839 352,834 633,835 

Total eege 45,201,344 78,721,884 35,666,286 66,649,947 


W Withheld to avoid disclosing individual company confidential data; included with “Other 
8 99 


States. 
1Includes Puerto Rico. 


2 Includes Hawaii, Minnesota, Nevada, North Dakota, and data indicated by symbol W. 


CLAYS 


turn in construction rates in 1975. Indus- 
trywide attention was focusing on coal 
firing as a possible escape from the high 
cost and shortages of oil and gas. 

Exports of common clay and shale are 
not tallied by the U.S. Department of 
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Commerce. Most countries have local de- 
posits of either clays or shales that are 
adequate for manufacturing structural clay 
products, cement clinker, and lightweight 
aggregates, and thus have no need to im- 
port such materials. 


CONSUMPTION AND USES 


The manufacture of heavy clay products 
(building brick, sewer pipe, drain, roofing, 
structural, terra cotta, and other tile), 
portland cement and clinker, and light- 
weight aggregate accounted for 36%, 20%, 
and 16%, respectively, of the total 1975 
domestic consumption of clays. In sum- 
mary, 72% of all clay produced in 1975 
was consumed in the manufacture of these 
clay- and shale-based construction mate- 
rials. The foregoing clay tonnage relation- 
ships were similar to those reported for 
1974. The utilization of clays in 1975 for 
heavy clay products and portland cement 
decreased 24% and 18%, respectively, over 
that reported in 1974. 

Heavy Clay Products.—The values re- 
ported for shipments of heavy clay prod- 
ucts in 1975 declined 6% to $656 million 
from the 1974 value of $695 million. The 
trends in corresponding quantities were 
less consistent. ‘Thousand-unit counts for 
building or common face brick decreased 
12% in 1975 from that shipped in 1974, 
shipments of glazed and unglazed ceramic 
tile and glazed brick, and of clay floor and 
wall tile decreased 19% and 14%, respec- 
tively. The tonnage of unglazed structural 
tile decreased 12%, and vitrified clay sewer 
pipe and fittings shipped during the year 
declined 18%. The value of these ship- 
ments except for structural tile was un- 
changed from 1974, declined 5% each for 
building brick and clay and floor and wall 
tile, 7% for clay sewer-pipe, and 15% for 
ceramic tile. 

Lightweight Aggregate.—Consumption 
of clay and shale in the making of light- 
weight aggregate declined in 1975 to 8, 
138,889 tons. This was a 19% decrease from 
the 10.0 million tons used in 1974. 

The tonnage of raw material mentioned 
in tables 20 and 23 for lightweight aggre- 
gate production refers only to clay and 
shale and does not include the quantity of 
slate and blast furnace slag similarly used. 
In 1975, 510,000 tons of slate was expanded 


for lightweight aggregate, 4895 below thc 
1974 figure of 983,196 tons. The National 
Slag Association reported the amount of 
slag used for lightweight concrete aggre- 
gate and in block manufacture decreased 
17%, from 1,316,000 tons in 1974 to 1,092,- 
000 tons in 1975. 

Refractories.—All types of clay were 
used in manufacturing refractories. Fire 
clay, bentonites, and kaolin accounted for 
66%, 16%, and 12%, respectively, of the 
tota] clays used for this purpose. Bentonite 
was used primarily as a bonding agent in 
proprietary foundry formulations. Minor 
tonnages of ball clay (4%), fuller's earth, 
and common clay and shale (the remaining 
2%) were also used, primarily as bonding 
agents. 

The tonnage used for refractories in 1975 
increased to slightly more than 9%, of the 
total clays produced. This slight increase 
in the use of clay-based refractories con- 
tinued for a fourth year, a reversal in the 
downward pattern set for a number of 
years. The increase was due primarily to 
both the continued expansion in refractory 
aggregate production and an upsurge in 
the manufacturing of more conventional 
brick-type refractories. Refractory aggre- 
gates are used mostly in plastic, gunning, 
ramming, and castable mixes. 

Filler.—All clays are used to some ex- 
tent as fillers in one or more areas of use. 
Kaolin, fuller's earth, and bentonite are 
the principal filler clays. Kaolin was used 
in the manufacture of a large number of 
products, such as paper, rubber, plastics, 
paint, and fertilizers. Fuller's earth was 
used primarily in pesticides and fertilizers. 
Clays in pesticides and fertilizers are used 
either as carriers, diluents, or prilling 
agents. Bentonites were used mainly in 
animal feed. 

Six percent of the clay produced in 1975 
was used in filler applications. Of all the 
clay used for these purposes, kaolin ac- 
counted for 85%, fuller's earth 8%, and 
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bentonite 6%. Ball clay and common clay 
and shale accounted for the remainder. The 
total amount of kaolin consumed by this end 
use category decreased 17%. In the individ- 
ual kaolin categories, increases were re- 
corded in adhesives (34%), paper coating 
(10%), and pesticides (13%). Decreases 
were noted in fertilizers (40%), paint 
(56%), paper filling (40%), plastics 
(15%), and rubber (25%). Total quantity 
of fuller's earth used in insecticides and 
fungicides increased 10%. 

Absorbent Uses.—Absorbent uses for 
for clays, 753,651 tons, consumed nearly 
2%, of the total 1975 clay production. De- 
mand for absorbents in 1975 decreased 4% 
from that reported for 1974. Fuller's earth 
was the principal clay used in absorbent 
applications; 96%, of the entire output was 
consumed for this purpose. Bentonite was 
used to a lesser degree. Demand for clays 
in pet absorbent, representing 54% of the 
1975 absorbent demand, increased 119, 
from that reported for 1974. Demand for 
use in floor absorbents, chiefly to absorb 
hazardous oily substances, represented the 
remaining 46% of absorbent demand and 
decreased 18% from the 1974 figure. | 

Drilling Mud.—Demand for clays in ro- 
tary-drilling muds increased 21% in 1975, 
from 681,755 tons in 1974 to 827,962 tons. 
This increase in demand, mostly in ex- 
ploratory gas well drilling and to a lesser 
degree in oil well drilling, was spurred by 
the deregulation of “new” gas introduced 
into the interstate market after April 6, 
1972. Drilling muds consumed nearly 2% 
of the entire 1975 clay production. Swel- 
ling-type bentonite is the principal clay 
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used in drilling-mud mixes, although 
fuller's earth or nonswelling bentonite is 
also used to a limited extent. Bentonite 
and fuller's earth accounted for nearly 
100% of the total amount of clay used for 
this purpose. Small amounts of ball clay 
and common clay and shale were used in 
specialized formulations. 

Floor and Wall Tile.—Common clay and 
shale, ball clay, fire clay, kaolin, and ben- 
tonite, in order of demand, were used in 
manufacturing floor, wall, and quarry tile. 
This tile end use category accounted for 
less than 1% of the total clay production 
in 1975. Demand in 1975, 398,707 tons, 
decreased 16%, from that shown in 1974. 

Pelletizing Iron Ore.—Bentonite is used 
as a binder in forming iron ore pellets. 
Demand, continuing the general trend, in- 
creased slightly in 1975 to 878,022 tons. 
This rise in the use of bentonite for iron 
ore pelletizing, reflecting an upturn in 
steel production, was accomplished in spite 
of inroads made by cheaper foreign ben- 
tonites into a traditional U.S. clay market. 
Of the total bentonite produced in 1975, 
about 32% of the swelling variety (as in 
1974) was consumed for this purpose. U.S. 
deposits continued to be the major source 
for swelling bentonites. 

Pottery.—The total demand for clays in 
the manufacture of pottery, sanitary ware, 
china/dinnerware, and related products, 
excluding clay flower pots, accounted for 
about 1% of the total 1975 clay output. 
The total clay demand, principally ball 
and kaolin clays, declined from approxi- 
mately 752,000 tons in 1974 to approxi- 
mately 616,000 tons in 1975. 
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Table 21.—Shipments of principal structural clay products in the United States 


Products 1971 1972 1978 1974 1975 
Unglazed common and face brick: 
Quantit̃ v million standard brick 7,570 8,402 8,674 6,673 5,854 
W umum riu million dollars $346 $404 $451 $376 $358 
Unglazed structural tile 
Quantity thousand short tons 157 101 94 100 88 
Valle: ee million dollars $4 $3 $4 $4 $4 
Vitrified clay and sewer pipe fittings: 
Quantity .-.--------------- thousand short tons.. 1,721 1,718 1,647 1,454 1,190 
lag ke million dollars. ` $133 $143 $138 $134 $124 
Unglased, salt glazed and ceramic glazed structural 
facing tile, including glazed brick: 
Quantity Mos ICON DROPS ERU: million equivalent 153 131 122 97 79 
..! rin million dollars $15 $13 $13 $13 $11 
Clay floor and wall tile, including quarry tile: 
Quantity ...-------------- milion square feet.. 276 308 301 273 236 
Value ato BS e o million dollars $143 $159 $168 $168 $159 
Total valuvre 42 do- 3642 3722 $773 $695 $656 
1 Data may not add to totals shown because of independent rounding. 
Table 22.—Common clay and shale used in building brick production 
in the United States in 1975, by State 
State Short tons Value State Short tons Value 
Alabama 805,018 $1,112,086 Nebraska 38,504 $221,586 
Arizona, Hawaii, Idaho - 53,971 78,853 New Jersee 50,000 250,000 
Arkansas 534,174 585,227 New Mexico and North 
California 378,821 727,091 Dakota .............- 74,949 92,191 
Colorado 22 253,713 626,050 New Lokk 158,803 313,020 
Connecticut 109,877 293, 695 North Carolina 1,960,467 3, 026, 648 
Delaware 9,396 5,638 , annn 1,164,032 2,781,367 
Florida 7, 829 11.301 Oklahoma  ............- 375,380 670,767 
Georgia 1,398,916 2,810,000 Oregon 26,587 44,096 
Illinois cisnes 271,373 717,879 Pennsylvania .......... 895,278 2,638,838 
Indiana ...........-..... 363,207 618,706 South Carolina 766,453 1, 754, 343 
Iowa and Maine 237,457 367,794 South Dakota .........- 11,000 14,300 
¿AA 522,761 548,608 Tennesse 480,172 601,777 
Kentucky 282, 309 381,489 Texas ..............---- 1,282,768 2,792, 280 
Louisiana 2222 150,103 249,134 Utah and 
Maryland and Michigan 330,128 1,015,389 West Virginia 183,941 340,787 
Massachusetts and Virginia 721,820 1,005,534 
Minnesota ..........- 109,162 184,025 Washington 147,748 320,753 
Mississippi —--o.ooo.o.... 984,576 1,660,900 Wisconsin .......--..-- 2,400 4,416 
Missouri 160,891 411,997 Wyoming 47,502 198,720 
Montana and 
New Hampshire 48,219 83, 775 Total 15,399,705 29,510,510 
Table 23.— Clay and shale used in lightweight aggregate production in 
the United States in 1975, by State and kind 
Short tons Total 
State Concrete Structura] Highway Oth T valus 
block concrete surfacing Other otal 
Alabama and Arkansas EE 835,849 165,405 e 5,000 1,006,254 $1,092,258 
California WEE 372,660 366,651 we 178,205 17,516 2,283,178 
Colorado, Florida, Georgia 257,244 164,178 Gen 135 421,557 734,672 
Illinois, Indiana, Iowa .........-.- 932,974 330,566 e -- 1,263,540 2,517,075 
Kansas, Kentucky, Louisiana ..... 867,531 89,165 65,259 26,225 548,180 1,014,230 
Maryland, Massachusetts, Minnesota 866,298 82,251 " 27,536 426,085 744,819 
Mississippi 176,359 14,874 21,248 SC 212,481 291,100 
Missouri, Nebraska, North Carolina 280,635 183,515 s Re 464,150 809,700 
Montana 22222222 19,076 e Ges 19,076 35,400 
New lll! ⁵³ð v esce 176, 700 299,300 8,000 SEH 479,000 958,000 
North Dakota, Ohio, Pennsylvania 191,189 28,742 be De 219,931 366,550 
833 O AA A cd 122,475 81,651 Ge Tm 204,126 357,300 
Oro ð ͤ nonnene 18,000 12, 000 Ge Ka 80,000 70,000 
South "Dakota, Utah, Washington . 180,621 88,879 ae ES 164,500 830,890 
Tennesse ee 194,736 10,200 zb BS 204,986 820,660 
E A A A A 581,728 151,589 711,002 67,680 1,461,999 2,203,835 
Virginia isidro os 87,611 3,876 Bias 4,071 95,558 143,300 
Total ³˙¹1i¹td si 5,061,686 1,967,842 800,509 808,852 8,188,889 14,272,462 
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Table 24.—Shipments of refractories in the United States, by kind 


Product 


CLAY REFACTORIES 
Superduty fire clay brick and shapes. 


Other fire clay, including semisilica, 
brick and shapes, glasshouse pots, 
tank blocks, feeder parts and upper 
Structure parts used only for glass 
JJ/§%é ³«˙Ü1 ee eee 

High-alumina (50%-60% AlsOs) brick 
and shapes made of calcined dia- 
spore or bauxite! o... 

Insulating firebrick and shapes 

ieee. cuiua 

Sleeves, nozzles, runner brick, tuyeres 

Hot- top ref ractoris 

Kiln furniture, radiant heater ele- 
ments, potter's supplies, and other 
F refractory 

Refractory bonding mortars ........ 

Plastic refractories and ramming 
mixes, containing up to 87.5% 


Castable refractories ........ 3 
Gunning mixes 
Other clay refractory materials sold 

in lump or ground form?‘ ...... 


Total clay refractories ......... 


NONCLAY REFRACTORIES 
Silica brick and shapes 


Magnesite and magnesite-chrome 
brick and shapes 
Chrome and chrome magnesite brick 
and shapes 
Shaped refractories containing nat- 
ural graphite 
Other carbon refractories: Forsterite, 
pyrophyllite, dolomite, dolomite-mag- 
nesite, molten-cast + and other brick 
and shapes 
Other mullite, kyanite, sillimanite, or 
andalusite brick and shapes 
Other extra-high (over 60%) alumina 
brick and fused bauxite, fused alu- 
mina, dense-sintered alumina 


Silicon carbide brick, shape, kiln 

furniture „=--> 
Zircon and zirconia brick and shapes. 
Refractory bonding mortar ......... 
Hydraulic-setting nonclay refractory 

cas tables 
Plastic refractories and ramming 


Gunning mixes 
Dead-burned magnesia or  magne- 
sites T. u L a Dai do T 
Other nonclay refractory material 
sold in lump or ground form? ... 


Total nonclay refractories ..... 
Grand total refractories ....... 


Unit of 


Quan- 
quantity tity 


1,000 9-inch 71,111 
equivalent 


EE, TL csse 252,546 
acad E 93,799 
uve : A 59,468 
310 234,099 
EES, scum 51,338 
Short tons 31,971 
EH, O... NA 
--..do...-.- 122,922 
acc ssi um 230109 
E, s cecus r 299,782 
Zac LEE r 19,533 
-...do.....- r 386,282 
mor XX 


1,000 9-inch 37,626 
equivalent 


BEEN, |, AAA 117,209 
l 20,726 
Short tons 22,561 
1,000 9-inch 
equivalent 40,418 
„ ö 6,239 
aio peculii 4,148 
wc usse 5,272 
BEE, | MEA 2,703 
Short tons - 60, 250 
EE, AAA 47,406 
dd 233,833 
ases cios 422,104 
~-.-do0____- r 330,490 
C 473,006 
EIE O XX 
apa XX 


1974 


Value 
(thousands) 


$35,019 


69,707 


81,552 
22,825 
43,282 
28,788 

2,918 


13,140 
19,079 


r 31,685 
r 49,684 
r 2,985 


r 14,589 
r 410,153 


20,004 


178,840 
30,536 
23,863 


97,085 
14,253 


16,475 
25,644 
11,880 
12,24€ 
14,656 


48,787 
55,624 


r 38,342 


18,277 
r 605,961 


r 1,016,114 


1975 


Quan- Value 
tity (thousands) 


63,945 


201,667 


70,683 
56,662 
174,580 
36,048 
19,132 


NA 
105,126 


200,155 
268,103 
20,995 


840,072 
XX 


87,478 


19,245 
18,890 
19,196 


21,759 
4,273 


3,738 
4,522 
2,121 
37,190 
40,071 


171,648 
811,366 


551,108 


432,265 
XX 


XX 


$37,732 


72,521 


78,152 
26,658 
36,811 
19,858 

2,167 


18,784 
18,646 


38,042 
51,294 
8,652 


16,062 
409,879 


29,876 


152,060 
25,148 
21,752 


64,710 
12,642 


20,142 
24,975 
16,736 

9,182 
16,329 


43,782 
53,510 


85,211 


20,859 
595,864 


1,005,743 


r Revised. NA Not available. XX Not applicable. 
1 Heated short of fusion; volatile materials thus being driven off in the presence of chemical 
changes, giving more stable “material for refractory use 
2 More or less plastic brick and materials which after the addition of any water needed, are 


rammed into place. 


3 Materials for domestic use as finished refractories, and all exported material. 


* Including calcined clay, ground brick and siliceous and other gunning mixes, 
5 Molten cast refractories are made by fusing refractory oxides and pouring the molten material 


into molds to form finished shapes. 


$ Completely melted and cooled, then crushed and graded for use in a refractory. 
7 Includes shipments to refractory producers for reprocessing in the manufacture of other re- 


fractories. 
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Table 26.—U.S. imports for consumption of clay in 1975 


r Quantity Value 
Kind (short tons) (thousands) 
China clay or kaolin, whether or not beneficiated : 

KIT WE SE 717 346 
Germany, Wz·tttt ron 45 (1) 
O eee ce es 22 7 
Netherlands ¿ous . 22222 nen L rr SR 58 4 
United Fin dss as | 18,284 716 

Total "tege e a 19,126 778 

Fuller's earth : 
Not beneficiated: United Kingdom 838 45 4 
Wholly or partly beneficiated: United Kingdom 20 2 
Bentonite : 
CONDSdg. Sussie ori as 2,285 162 
ee, ß aa 1 2 
TT f EE 70 6 
Total a AAA d is 2,356 170 
Common blue and other ball clay: 
Not „ i | a) 
United Kingdom EE 9,395 242 
lll ³ðᷣ IE m 9.396 242 
Wholly or partly beneficiated: United Kingdom .............- 2,507 124 
Clays, n.e.c.: 
Not beneficiated : 
Fenin ————"—— 62 7 
y EEN A 1 
Total; A 2d N AN 65 8 
Wholly or partly beneficiated 
Cansada. E EEN 17 2 
Germany, West 210 30 
United Kingdom 1,889 145 
Total ` Ee 1,616 177 
Clays rd activated with acid: SS 5s 
8 W O ls 2 SS U SS S ee ee 2 71 29 
A AN O ðͤ wk O ÓN 26 2 
Japan. A A 913 279 
MECO dd ökd ³ yd y a 882 79 
. eee Se Soe ³˙Ü nn. ³ x 8 2,863 447 
r ³w-.- 37,994 1.947 


1 Less than Y unit. 


WORLD 


Australia.— Preliminary investigations of 


reportedly high-grade kaolin deposits were 
reported by Western Titanium Ltd. In 
another kaolin development, the English 
China Clays Co. (ECC) announced that 
its new filler plant in the Melbourne area 
was operating successfully at full capacity." 
To date, coating-grade kaolin was not 
produced in Australia. 

Bolivia.—An unspecified halloysite de- 
posit was being evaluated for potential use 
in manufacturing refractory bricks and 
ceramics. 

Brazil.— The J. M. Huber Corp. (JMH) 
formed a joint venture, Caulim Do Para, 
with Construtora Mendes Junior S.A. (5%) 


to beneficiate Huber's large, high-quality ` 


kaolin deposits in the State of Pará. A 


REVIEW 


processing plant, similar to JMH plants in 
Georgia, with an initial capacity of 280,000 
tons per year of paper coating and filler 
clays was contemplated.* 

Bulgaria.—Kaiser Engineers  Interna- 
tional Inc. was retained by the Ministry of 
Mineral Resources to work on technical 
and economic studies designed to evaluate 
indigenous oil shales and nonbauxitic re- 
sources for a possible alumina-aluminum 
industry in Bulgaria.? 


6 Engineering and Mining Journal. This Month 
In Asia. V. 176, No. 9, September 1975, p. 236. 

7 Murray, H. H. Kaolin. Min. Eng., v. 28, No. 
3, March 1976, pp. 38-39. 

main: Minerals. No. 97, October 1975, 
D. 

9 Engineering and Mining Journal. Outlook- 
Oil Shale and Aluminum Development SE 
by Bulgaria. Y. 176, No. 1, January 1975, p. 9. 
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Burundi.— The United Nations Indus- 
trial Development Organization (UNIDO) 
sanctioned building an insecticide plant 
that would use kaolin mined in the Kayanza 
region, about 50 miles from Bujumbura, 
as a carrier.” Half of the plant's annual 
capacity, 2,225 tons of pesticide, was des- 
ignated for the neighboring countries, 
Rwanda and Zaire, to protect their coffee 
and cotton plantations. 

Canada.—Employees of the Canadian 
Refractory Division of Dresser Industries 
Canada Ltd. purchased their company's 
refractories, construction, and building 
brick businesses in British Columbia. The 
employees planned to operate under the 
name Clayburn Refractories Ltd." General 
Refractories’ Smithfield magnesite and 
chrome refractory brick plant in Ontario 
was planning a new manufacturing facil- 
ity for high-alumina firebricks and bulk 
products. Thunder Brick Co. awarded a 
contract tó The Lingl Corp. to build a 
combined face brick and tile plant on the 
site Of the former Rosslyn Brick Works in 
Thunder Bay, Ontario. Design capacity of 
the plant was 54,800 modular brick per 
day.“ 

France. —Pechiney Ugine Kuhlmann 
(PUK) concluded an agreement with Al- 
can Aluminum Ltd. to develop a sulfuric- 
hydrochloric acid process for recovering 
alumina from nonbauxitic raw materials, 
such as clays." 

Guyana.—A new brick plant, located on 
30-acre site with accompanying mill build- 
ings, was under construction in George- 
town.!5 

Indonesia.—The State tin-mining enter- 
prise P. N. Timah continued exploration 
and testing on the tin islands Bangka, 
Belitung, Singkep, and Bangkinang, for 
new clay and kaolin deposits. Clays are 
currently being mined for the domestic 
ceramic industries by a number of small 
enterprises.“ 

Italy. Production of activated bentonite 
at Sud-Chemie's new plant at Giba, Sardi- 


nia, after trial runs in 1974, was at its 


operating capacity of 100,000 to 120,000 
tons per year.” 

Pakistan.—An estimated 100 million tons 
of fire clay and 160,000 tons of china clay 
supply domestic industry and provide ex- 
pansion potential. The china clay is used 
mostly in manufacturing ceramic products 
and the fire clay in firebricks.“ 
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Saudi Arabia.—An $8.5 million contract 
was awarded to Swindell-Dressler Co., a 
division of Pullman, Inc., by the Saudi Red 
Brick Co. of Jiddah, to design, engineer, 
and supervise construction of a major cer- 
amic building materials complex.” 


South Africa, Republic of.—Recent 
changes in the structure and ownership of 
the G and W Group of companies have 
resulted in the emergence of Zimro (Pty.) 
Ltd. as a company owned by Anglo-Ameri- 
can Corp. G and W was the country's 
largest producer of bentonite and kaolin.” 
The new company Zimro also includes 
Luzinada Umbeluzi Mina Lda., an impor- 
tant Mozambique bentonite producer. Eng- 
lish Clays South Africa (Pty. Ltd. a 
subsidiary of ECC, and recently installed 
in Pretoria, has acquired control of some 
local flint (fireclay) deposits.“ The com- 
pany was exploring the possibility of up- 
grading clays and related minerals for both 
local consumption and export. Plans were 
also announced for a pilot plant to produce 
chamotte (refractory grog and crude ag- 
gregates) for the refractories market. 


Sweden.—Sala International AB, a mem- 
ber of the Boliden Group, and JMH have 
entered into an agreement under which 
Sala will act as exclusive licensing agent 
outside the United States for Huber's ex- 
pertise on the application of magnetic 
separation to the beneficiation of clays and 
other related materials.? 


Tanzania. — Plans were outlined for de- 
veloping a kaolin industry to meet the re- 


8 Industrial Minerals. No. 98, November 1975, 
p. 8. 

11 Industrial Minerals. No. 93, June 1975, p. 
49 


4 Minerals. No. 89, February 1975, 
p. 46. 

13 American Ceramie Society Bulletin. Thunder 
Bay Builds Brick and Tile Plant. V. 55, No. 4, 
April 1975, pp. 474-475. 

14 Mining Magazine (London). Highlights-In- 
ternational News: Europe—Pechiney Projects. 
V. 182, No. 1, January 1975, p. 68. 

15 Brick and Clay Record. Industry Newsfront- 
Guyana Building Large Brick Plant. V. 166, No. 
5, May 1975, p. 18. 

- 16 U.S. Embassy, Jakarta, Indonesia. State De- 
partment Airgram A-90, June 1975, 13 pp. 

17 Industrial Minerals. No. 89, February 1975, 


pp. 34. 
18 U.S. Embassy, Islamabad, Pakistan. State 
Department Airgram A-70, Apr. 30, 1975, 4 pp. 
19 Industrial Minerals. No. 92, May 1975, p. 51. 
20 Industrial Minerals. No. 92, May 1975, p. 9. 
21 Mining Magazine. Briefly From Industry- 
English China Clays. V. 132, No. 1, January 
1975, p. 73. 
22 Industrial Minerals. No. 92, May 1975, p. 51. 
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Table 27.—Kaolin: World production, by country 
- (Thousand short tons) 


Country 1 1978 1974 1975 P 
North .America : 
MEXICO” Ehe E 104 108 188 
United States? __. e EE 5,993 6,398 5,834 
South America: 
ARONA colas 109 108 104 
Brazil (beneficiated) 2222222222222 209 191 e 198 
A y 49 83 66 
Colombia a MENSCH 110 115 115 
gd TEE EE WEN 1 1 8 
,, ß ode rt 9 13 13 
Peru t IA 1 1 1 
Europe: 
Austria (marketable) ..............- EEN 91 90 e 80 
Belylum * AAN A AS 110 110 110 
Bulgaria ° __. ñ p EE 165 165 165 
SIS Scio Wen se cate cock Senses cout ese eS 496 584 580 
Denmark ° ....... A A A yd IAS 20 20 20 
¡yA II eee ae ° 650 e 650 336 
Germany, West (marketable) -.-..-..- 2 588 546 e 550 
A ͥꝑdd 84 91 80 
e,, e , eee ees 91 e 90 98 
y: 
Crude: AA 80 99 86 
Kaolinitic earth kk 4 24 25 31 
PONG: -2.2525225 A tm ee eee 80 95 93 
Portugal ca EE ³ 49 55 57 
Romania EEN 55 96 96 
Spain (marketable) * ʒ⸗»'77ꝛꝛßnꝛꝛꝛꝛꝛꝛ 222222222222 150 223 e 220 
A EA EE 2,300 2,800 2,400 
United Kingdom —...__..._.__-_--__-- ee 3,758 3,858 e 8,900 
Africa: 
O WEE EEN 7 10 12 
AA a EE 1 (5) (5) 
)! EE EC 83 28 e 30 
Ethiopia (including Eritrea) ...............--.-...--.-.-- e 30 e 80 55 
A NA A A 1 1 1 
Malagasy Republi26«««õ6 3 2 4 5 
South Africa, Republic f 40 54 . 68 
Swaziland EES 2 2 8 
E | coe es AA ß 88 1 1 1 
Asia: 
Dit a ð / ³ð LLL ous eee Mu 7 1 4 
Hong Kong ee eege EE = 7 4 2 
India: 
rr a ias 282 311 259 
Processed A hs Ee 125 116 104 
Indonesia M S acu odd de 83 29 28 
/ĩ?¹[ TD S EE 83 110 110 
IJ i a ee ee ee eo SZ ʃ Ee AE eie 11 5 13 
1¹·“ Aru. ⁰¹··ú. as 440 456 227 
Korea, Republic of ---------------------------------— das 230 300 829 
/// ⁰˙ VU eerste ⁵%⅛ðxV ⁊ᷣ a a 116 161 19 
Pakistan ½ h.. ⁵ð j 8 1 2 1 
S ³¹˙¹—ꝛeiA ͥ¶dydm ⁰yʒ les 5 6 4 
1 ai ate 8 o : — ° 17 
11117·˙ g ·⁰—Addddddꝓddddꝓdddddddd eee aaa 
Turkey Bee cuu 5 26 28 24 
ania: 
SES Alla EEN 88 108 e 110 
New Zealand _____________-_--_-..--_------------ += === 10 18 30 
J ee r 16,951 17,880 16,338 


e Estimate. p Preliminary. r Revised. : 

1In addition to the countries listed, the People's Republic of China, East Germany, Lebanon, 
Nigeria, South Vietnam, Southern Rhodesia and Yugoslavia also produced kaolin, but information 
is inadequate to make reliable estimates of output levels. Costa Rica, Guatemala, Morocco, and 
Mozambique each produced less than 500 tons. in each of the years covered by this table. 

2 Keoln gi or nged ay producers. 

s Includes kaolinitic clay. 

4 Excludes unwashed kaolin as follows, in thousand short tons: 1973-84; 1974-84 (estimated): 
1975-61. 

5 Less than !4 unit. 

s Data given are for ceramic and pottery clays. 
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quirements of the domestic paper, glass, 
and ceramic industries.” 

Turkey.—Plans for a plant in Kahra- 
manras with an annual capacity of 20 mil- 
lion brick and 5 million tiles was reported 
by Martug Tugla Ve Kiremit AS 

United Kingdom.—The Canterbury- 
based Robert Brett group of companies 
applied for permission to work the calcium 
montmorillonite deposits at Baulking in 
Berkshire." The Baulking deposit and the 
nearby deposit at Fernham were outlined 
by the Institute of Geological Sciences in 
the late sixties. 

Hepworth Ceramic Holdings, Ltd., built 
two tunnel kilns with commissioning sched- 
uled for 1976, and entered the European 
Market by purchasing an unnamed Belgian 
company. Watts, Blake and Bearne and 
Co., Ltd., which has china and ball clay 


Table 28.—Bentonite: 
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operations, mainly in Devon, completed its 
new ball clay processing plant. The plant 
became fully operational during the year 
with a record of over 500,000 tons of ball 
clay.” ECC commissioned a new refining, 
drying, and calcining plant in Cornwall.” 
Yugoslavia.—Current expansion of the 
Karacevo kaolin mine near Kosovska Ka- 
menica, when completed by 1978, should 
increase production capacity to 70,000 tons 


per year. Reserves of the deposit were 3.5 
million tons. 


23 U.S. Embassy, Dar Es Salaam, Tanzania. 


Sae Department Airgram A-065, Apr. 28, 1975, 


pP. 
24 Industrial Minerals. No. 93, June 1975, p. 


48. 
" qo RON Minerals. No. 92, May 1975, pp. 
» 12. 


36 Industria] Minerals. No. 93, June 1975, p. 16. 
, Sé Industrial Minerals. No. 90, March 1975, pp. 
11. 


World production, by country 


(Short tons) 
Country 1 1973 1974 1975 P 
North America: 
Guatemal&. ¿uu ͥ qAA e e wei Gru e ads Se 2 e10 
LE 50,478 67,445 85,833 
United. d ĩr˙ ˙ ⁰0 ł . 3,072, 542 3,310,500 3,229,267 
South America: 
Aen. Se eee cheese 112,048 124,806 127,870 
Brazil coed ß eee ee eee 48,777 85,008 e 84,500 
Slo y e r 1,320 1,100 e 1,100 
EE, uta oo có al ias r 6,200 r 6,200 6,200 
Europe: 
,,, ß e r 15,400 r 15,400 15,400 
99) .... 8 520,543 423,737 e 420,000 
Hun ec eee a 80,470 r e 80,000 96,890 
isi RA O AA 329,974 879,089 808,691 
Poland © asec dence ³ iba 55,000 55,000 55,000 
Romania EE 55,000 69,200 70,000 
ll!!! ³ AAA D 52,502 83,684 e 88,200 
Africa : 
Algeria (bentonite clay) )  . en 24,802 e 24,800 e 24,800 
Morocco: Locanto 6,315 3,652 8,363 
Mozambique: 2. 226222 els 2,660 re 4,400 e 2,000 
Asi South Africa, Republic f 27,646 41,671 41,391 
a: 
UI ³˙¹ä AS 927 560 1,008 
Cyprus (bentonite clays?) 22 9,794 5,040 12,690 
(E EEN r 38,600 r 55,100 55,100 
Israel (metabentonite 7222 4,400 4,190 3,300 
Pakistán 112.005. 20 ————— ee cea 1,069 1,010 e 620 
Philippine .. geed ate TE 729 
e aaa r 8,609 14.793 43,832 
Oceania: 
Ausl. ñ—7»• 991 885 880 
New Zealand (processed) 1,136 1,206 * 5,788 
%% www ³ AAA 4,527,203 4,858,478 4,734,457 
e Estimate. p Preliminary. r Revised. 


1 In addition to the countries listed, Austria, Canada, the People’s Republic of China, West Ger- 
many, Japan and the U.S.S.R. are believed to have produced bentonite, but output is not reported 
and available information is inadequate to make reliable estimates of output levels. 


ports. 
3 Including bentonitic clay. 
* Includes unprocessed bentonite. 
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Table 29.—Fuller's earth: World production of market economy countries, 
by country 
(Short tons) 
Country 1 1973 1974 1975 P 
Algeria * sata is 66,000 66,000 66,000 
Argentina en A EN ooo 394 23 260 
Australa AAA 86 e 90 
rip ec "FT 125,225 116,073 71,100 
A yd ds eee 55,449 59,372 42,105 
Morocco (smectite) «ͤ2«« ee 21,078 22,150 26,147 
Pakistan e 12,505 17,216 e 13,200 
Senegal (attapulgite) ..... LLL LLL LLL LL LLL. 8,349 10,774 18,407 
South Africa, Republic off FCC 1.010 (2) — 
United Kingdom _....... .. ----22.222.222-- 203, 930 182,980 e 187,400 
United Saee nM 1,138,433 1,224,640 1,189,064 
17/C§ö§5ẽ Pe 8 r 1,632,406 1,699,529 1,620,373 
e Estimate. p Preliminary. r Revised. 


1 In addition to the countries listed, France, Iran, Japan, and Turkey have reportedly produced 
fuller's earth in the past and may continue to do so, but output is not reported and available infor- 
mation is inadequate to make reliable estimates of output' levels. Similarly, no information is 
available on output in the centrally planned economy countries of Europe and Asia, but at least 
some of them also are presumably producing fuller's earth. 


2 Revised to zero. 


TECHNOLOGY 


The Federal Bureau of Mines and nine 
companies (one more than in 1974) —eight 
aluminum producers and a refractory 
manufacturer—continued cosponsoring re- 


search on extracting alumina from domestic 
materials that arc plentiful, which could 


ease our dependence on imported metal- 
lurgical- and  refractory-grade bauxite. 
Using minipilot-plant facilities at the 
Boulder City (Nevada) Metallurgy Labor- 
atory, researchers were investigating several 
methods for extracting alumina from clays, 
anorthosite, alunite, and dawsonite-bearing 
oil shales. Each participating company was 
contributing $50,000 annually, with the 
cost to the Bureau in excess of $500,000 
annually. 

The clay/nitric acid miniplant, the first 
acid process studied, using calcined kaolin 
was successfully completed and placed on 
a standby basis. Only minor laboratory 
wrapup efforts werc being conducted on 
this process. The miniplant study showed 
that with four stages of countercurrent 
decantation, over 90%, of the alumina was 
recoverable. Current work was being de- 
voted to the design, construction, and op- 
cration of a kaolin clay/hydrochloric acid 
miniplant. This miniplant has already been 
operated for three integrated campaigns, 
cach timc with more of the equipment in 
placc. Preliminary data show recoveries of 
95% of the acid-soluble alumina during 
leaching. The complex problem of A1C1;.6 
H,O crystallization was responding favor- 


ably to HCl gas sparging; chloride decom- 
position to alumina, another problem area, 

was amenable to a roasting technique. A 
lime-sinter process to recover alumina from 
anorthosite was derived from the literature. 
The process features sintering finely 
ground and thoroughly mixed anorthosite 
and limestone to produce a self-disinteg- 
rating (dusting of ò-dicalcium silicate) 
mixture of dicalcium silicates and calcium 
aluminates. The alumina is leached from 
the mixture with sodium carbonate solu- 
tions and the alumina precipitated by car- 
bonation. Equipment flowsheets have been 
prepared with the equipment sized to pro- 
duce 20 pounds of alumina per hour. Con- 
struction of the anorthosite miniplant was 
underway. 

In another effort, the Bureau was explor- 
ing the feasibility of chlorinating clays and 
other domestic aluminiferous materials 
directly and for purifying this crude alu- 
minum chloride to electrolytic grade. Cur- 
rent technology employs a high-purity 
anhydrous chloride in a fused-salt elec- 
trolytic cell. This Bureau purification 
research, if successful, would allow con- 
tinuous removal of iron immediately prior 
to the clectrolytic reduction to aluminum 
metal thereby permitting a wide variation 
in the iron contamination of the crude 
AlCl, feed.” 


28 U.S. Bureau of Mines. “Purification of Crude 
Aluminum Chloride By Fused-Salt Flutrolysis. 
Mineral Research and Viele? Analysis Highlights, 
v. 1, No. 9, May 1975, p. 6. 
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In related clay work, as a part of the 
Bureau's program to broaden utilization 
of abundant low-quality mineral material, 


beneficiation studies were conducted on two. 


Alabama clays, an underclay and a kaolin. 
Results showed that by a combination of 
attrition grinding and sodium dithionite 
leaching to remove iron contamination, 
the underclay could be upgraded to a ball 
clay material. The kaolin, cone 04 or 
1,050? C whiteness of 89, responding favor- 
ably to a pH adjustment to approximately 
9 by sodium carbonate addition, appeared 
to be an excellent ball clay substitute.? 

Other alternative methods of producing 
alumina from clays were patented during 
the year. In one patent, the finely divided 
ore is digested in hot concentrated sulfuric 
acid and subsequently treated with aqueous 
hydrochloric acid to precipitate hydrated 
aluminum chloride.“ The aluminum chlo- 
ride is further processed to recover both 
alumina and liberate hydrochloric acid for 
recycling. 

Another patent oudines a nitric acid 
method for recovering the alumina values 
from clays.* In this technique, the clays are 
leached to produce an impure aluminum 
nitrate solution, which is then contacted 
with an ion-exchange liquid to remove the 
iron and further treated to yield a cell- 
grade alumina. In another chloride- 
forming process, the claylike material is 
dehydrated, coked, and contacted at 700° 
to 1,000 C with a gaseous stream of chlo- 
rine and carbon monoxide to evolve alu- 
minum trichloride suitable for use either 
in producing metal or chemicals by con- 
ventional means.“ In a nonacid method 
patented, the clay or any other alumino- 
silicate is upgraded, agglomerated and re- 
duced carbothermically in an electric 
furnace to produce an aluminum-silicon 
alloy, which is then separated, comminuted, 
and then hydroaluminized using an olefin, 


hydrogen, and a catalyst to recover a mate- 


rial that is eventually pyrolyzed to an 
aluminum powder.* 

A review highlighted the past, present, 
and future of high-intensity, high-gradient 
wet magnetic separation (HGMS). This 
review also traced the historical evolution 
of HGMS designs and depicted some of the 
currently available commercial separators. 
This work, while highlighting the removal 
of contaminants from mineral and chemical 
industries, also stressed its role in environ- 
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mental protection and water purification. 
A comment on role of the kaolin industry 
in HGMS progress and the companies, 
which together have fabricated and installed 
most of large units, was advanced.* 

The importance of organic-coated indus- 
trial minerals, such as bentonites and ful- 
ler's earths, and the many industries in the 
United Kingdom using these materials was 
reviewed.* The technology of property 
modification brought about by the coatings, 
and their applications in the paint, rubber, 
and plastic industries, in lubricants, in the 
fertilizer industry (as anticaking agents), 
were also discussed. A similar, but more 
detailed, work was published on the role of 
clays and other inorganic materials in 
paint manufacturing.” 

The two techniques developed for using 
bentonite in making low-cost retaining 
walls was discussed.“ One method used al- 
ternating piles of concrete and hardened 
bentonite to build a 33-foot-deep wall to 
cut off ground water. The other method 
suspended precast panels in the bentonite, 
then exposed them by excavating after the 
slurry was gelled with additives. An added 
advantage of these techniques is the ab- 
sence of noise and vibration that accom- 
panies the pile-driving methods. 

A detailed discussion of the industrial 
mineral] deposits of Wyoming, Utah, Idaho, 
and Montana was published.“ The Wyom- 


?9 Goode, A., and M. E. Tyrrell. Beneficiation 
of Alabama Clays. BuMines RI 8071, 1975, 7 


DD. 

30 Assigned to Aluminum Pechiney. Acid 

E of Ores. Brit. Pat. 1,394,703, May 21, 
975. 

s Huska, P. A., and H. P. Meissner (assigned 
to Arthur D. Little Inc.). Method and Apparatus 
for Providing a Pure Concentrated Aqueous 
Solution of Aluminum Nitrate. Can. Pat. 970,531, 
July 8, 1975. 

32 Nemeca, E., A. Ujhidy, K. Polinsky, J. 
Szepvolgyi, O. Borlai, L. Kapolyi, and T. Szekely 
(assigned to Toth Aluminum Corp.). U.S. Pat. 
3,937,786, Feb. 10, 1976. 

33 Assigned to Ethyl Corp. Aluminum Process. 
Brit. Pat. 1,415,475, Nov. 26, 1975. 

34 Kolm, H., J. Oberteuffer, and D. Reiland. 
High-Gradient Magnetic Separation. Sci. Am., 
v. 233, No. 5, November 1975, pp. 46-54. 

25 T micelli, J. Letters Magnetic Separators 
olin. Eng. Ga Min. J., v. 176, No. 9, Sep- 
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ing swelling bentonite deposits, the pro- 
ducers and their flowsheets, their markets, 
present and future, reclamation techniques, 
and outlook were singled for a comprehen- 
sive treatment. Another work discusses the 
Giba Sardinian bentonite deposits and 
presents a flowsheet showing sodium-ex- 
change, drying, classifying, and grinding 


procedures.“ A brief résumé of the mate- 


rials in Manitoba, Canada, available for 


heavy-clay products, their properties, and. 


products made from them were summarized 
along with a brief history of the area's clay 
industry.“ A discussion of a flowsheet for 
producing filler-quality kaolin from the 
Ione deposit, its northwest paper mill mar- 
kets, and transportation problems were out- 
lined in a concise work.“ 

The adsorption of the water-soluble 
fraction of poultry litter was investigated 
using selected soils, kaolins, and bentonites, 


as adsorbants.? Results indicated that the 


litter was adsorbed similarly by either the 


soils or the clays, but the rate of adsorption | 
was faster with bentonites. The application 


of these adsorbed clays with their organic 
matter as a soil amendment would go a 
long way in eliminating a sanitary disposal 
and/or pollution problem while providing 
a valuable source of plant nutrients. An- 
other study directed toward using kaolins 


and montmorillonite clays to preferentially - 


remove contaminating industrial dyes from 
textile discharge wastes was published.“ 
Research revealed that both types of clays 
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were effective in removing the objection- 
able dyes from the discharge waters. 

A detailed discussion of modern refrac- 
tory maintenance procedures for vertical 
and rotary lime kilns was highlighted.“ 
The discussion included sections on re- 
fractory selection, availability, and support 
equipment required for relining. In addi- 
tion, the forms of the commonly available 
refractories, brick, castables, plastic, ram- 
ming mixes, and mortar, and the analysis 
of service conditions in both types of kilns 
were also detailed. A process involving a 
very low heat requirement—only 1,200 Btu 
per pound for the entire fabrication—was 
outlined for producing expanded light- 
weight clay aggregates.* 


40 Industrial Minerals. Süd-Chemie's Sardinian 
Bentonite. No. 95, August 1975, pp. 34-35. 

41 Shoyna, M. Clays of Manitoba and Specific 
Clays Used By Red River Brick and Tile For 
Brick Products. Can. Min. and Met. Bull., v. 68, 
No. 761, September 1975, pp. 81-84. 

42 Pit and Quarry. Kaolin Corporation's lone, 
Calif. Plant. V. 68, No. 3, September 1978, pp. 
105-106. 

43 Tan, K. H., V. G. Mudgal, and R. A. Leon- 
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Soil and Clay. Environ. Sci. and Technol., v. 9, 
No. 2, February 1975, pp. 132-135. 

** Sethuraman, V. V., and B. C. Kaymahashay. 
Color Removal by Clays—Kinetic Study of Ad- 
sorption of Cationic and Anionic Dyes. Environ. 
Sci. and Technol, v. 9, No. 13, December 1975, 
pp. 1139-1149. | 

45 Peck, . G. L.. Refractory Maintenance—-A 
“Must” for Better Lime Kiln Service. Rock 
Products, v. 78, No. 7, July 1975, pn. 71-73, 106. 

16 Ironman, R. Low Heat and Energy Require- 
ments Extend Liapor System Use. Rock Products, 
v. 78, No. 2, February 1975, pp. 42-44. 
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DOMESTIC PRODUCTION 


In 1975, production of bituminous coal 
and lignite reached an alltime high of 648.4 
million tons, a 7.5% increase over the 603.4 
million tons produced in 1974. The pre- 
vious record production year was 1947 
when production was 630.6 million tons. 
Despite the record output, bituminous coal 
and lignite consumption increased less than 
4 million tons. Essentially all of the increase 
in production went into replenishing stock- 
piles which had been drawn upon heavily 
during the coal miners’ strike in the fourth 
quarter of 1974, and to meet increased de- 
mands for export coal. The slowdown in 
the economy, particularly in the first half 
of 1975 resulted in only a nominal increase 
in electric utility coal consumption and a 
decline in coal requirements by steel com- 
panies. 


In 1975, there were 6,168 bituminous 
coal and lignite mines operating in 26 
States located in Appalachia, the Midwest, 
and the Mountain and Pacific regions. The 
leading coal producing States in order of 
output were Kentucky, West Virginia, 
Pennsylvania, Illinois, Ohio, and Virginia. 
Combined, they accounted for 74% of total 
U.S. production. Underground production 
increased about 16 million tons in 1975, 
while production from surface mines in- 
creased 30 million tons and accounted for 
55% of total coal output. 

The data in this chapter include all 
bituminous coal produéed in the United 
States except that from mines producing 


1 Industry economist, Division of Coal. 


2 Mining engineer, Division of Fuels Data. 
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Table 1.—Salient statistics of the bituminous coal and lignite industry in 
the United States 
Item 1971 1972 1973 1974 1975 
Production thousand short tons... . 552,192 595,386 591,738 603,406 648,438 
Ale: asa ais thousands... $8,904,562 $4,561,988 $5,049,612 $9,502,847 $12,472,486 
Consumption thousand short tons 494, 862 516,776 556,022 552,709 556, 
Stocks at yearend: 
Industrial consumers and retail yards 
do- 89,985 116,500 103,022 95,528 127,115 
Stocks on upper lake docks ...... do 1.205 939 822 1.051 1.185 
Exports do 56,633 55, 997 52,870 59,926 65,669 
Imports1 . .. au Sora cocción do 111 47 127 2.080 940 
Price indicators, average per net ton: 
SE = coking coal at merchant coke 
2 8 815.26 317.67 319.77 $34.20 $52.63 
Railroad freight charge 2222 $3.70 $3.67 $3.71 $4.71 $5.23 
Value f.o.b. mines (sold in open market) $6.66 $7.35 $8.06 $15.16 $18.02 
Value f.o.b. mines $7.07 $7.66 $8.53 $15.75 $19.23 
Method of mining: 
Hand-loaded underground 
thousand short tons 4,992 2,974 1,970 710 508 
Mechanically loaded underground .do.... 270,896 301,129 297,384 276,599 292,317 
Percentage mechanically loaded ........ 98.2 99.0 99.3 99. 99.8 
Percentage cut by machine 40.6 37.4 35.8 83.0 82.0 
Mined by surface ..thousand short tons. 276,304 291,284 292,384 326,097 355,612 
Percentage mined by surface 50.0 48.9 49.5 54 54 
Mechanically cleaned ..thousand short tons 271,401 292,829 288,918 265,150 266,993 
Percentage mechanically cleaned ........... 49.1 49.2 48.8 43.9 41.2 
Number of mines «4 5,149 4,879 4,744 5,247 6,168 
Capacity at 235 days - thousand short tons... 618,000 622,000 613,000 653,458 656,823 
Average number of men working daily: : 
Underground mines ..................- 109,311 112,252 111,083 119,416 184,710 
Surface mines 36,353 37,013 37,038 47,285 55,170 
d kr d D UE 145,664 149,265 148,121 166,701 189,880 
Average number of days worked : 
Underground mines 210 222 231 205 228 
Surface mines -22 212 217 215 208 241 
Total AAA AAA 8 210 221 227 206 232 
Production per man per day: | . 
Underground mines ........ short tons.- 12.03 11.91 11.66 11.31 9.54 
Surface mines do 35.88 36.33 36.67 33.16 26.69 
Total .....- EE E EE tet 18.02 17.74 17.58 17.58 14.74 


1 Bureau of the Census, U.S. Department of Commerce. 


2 Interstate Commerce Commission. 


less than 1,000 tons per year. All quantity 
figures represent net tons of marketable 
coal and excludes washery and other re- 
fuse. Statistics are final and based upon 
detailed annual reports of production and 
mine operation furnished by producers. 
For production not directly reported 
(chiefly that of small mines), data were 
obtained from the records of State mine 
departments, which have statutory author- 
ity to require such reports. Thus, com- 
plete coverage of all mines producing 1,000 
tons a year or more is reported. 

The weekly and monthly estimates of 
production, summarized in tables 6-7, are 
based upon railroad carloadings of coal 


reported weekly by railroads, river ship- 
ments reported by the U.S. Army Corps of 
Engineers, reports from mining companies, 
and monthly production statements com- 
piled by local operators associations and 
State mine departments. 

There were approximately 23,000 more 
men mining bituminous coal and lignite 
in 1975 compared with 1974. The total 
number of production workers increased 
from 167,000 to nearly 190,000. Productivity 
at surface mines declined from 33.16 tons 
per man per day to 26.69 tons per man per 
day. The average productivity at all mines 
declined from 17.58 tons per man per day 
in 1974 to 14.74 tons in 1975. 
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CONSUMPTION AND DISTRIBUTION 


Tables 42-45 summarize shipments of 
coal and lignite in 1975. Table 45 shows 
the quantitative changes in total tons by 
geographic division and States of destina- 
tion from 1971 through 1975. The distribu- 
tion data by consumer use does not 
necessarily conform to the consumption 
data because the latter represents actual 
use at consumer's facilities, whereas the 
distribution data represented shipments 
from the mines, some of which were in 
transit or in consumers' storage. These dis- 
tribution data are based on reports sub- 


mitted quarterly to the Bureau of Mines by 
producers, sales agents, distributors, and 
wholesalers, who normally produce or sell 
100,000 tons or more annually. Their re- 
ported tonnage accounted for 939% of coal 
shipments, estimates for the remaining 
shipments, are included, based on data 
from the Federal Power Commission and 
other reliable coal statistical reporting 
agencies. Additional details of bituminous 
coal and lignite distribution are presented 
in a Bureau of Mines report? 


PRICES 


The average mine price of bituminous 
coal and lignite increased from $15.75 per 
ton in 1974 to $19.23 per ton in 1975. The 
average price of coal produced at under- 
ground mines increased from $19.86 per 
ton to $26.28 per ton. The average price 


FOREIGN 


In 1975, the United States exported 65.7 
million tons of bituminous coal, an increase 
of about 6 million tons compared with ex- 
ports in 1974. Japan maintained its position 
as the principal U.S. foreign market with a 


coal shipped from surface mines increased 
from $12.25 per ton to $13.44 per ton. The 


average rail freight charge on coal increased 
from $4.71 per ton in 1974 to $5.23 per 
ton in 1975. 


TRADE 


38.8%, share of total U.S. coal exports. 
Shipments of coal to Canada, Europe, and 
South America accounted for 26.3%, 28.9% 
and 5.0% respectively. 


TECHNOLOGY 


In recent years, research has been pri- 
marily on improvement in coal mining 
methods and efficiency rather than innova- 
tion. In underground mining, current coal 
mining technology is characterized by a 
variety of specially designed mechanical 
cutting and loading devices, such as mobile 
loading machines, continuous-mining ma- 
chines, and longwall equipment. Continu- 
ous-mining machines replaced the mobile 
loaders at many locations and in 1975, 
.continuous-mining machines cut and loaded 
nearly two-thirds of total underground pro- 
duction. 

The rapid rate of coal extraction by con- 
tinuous mining makes it imperative that 
haulage be coordinated to the fullest extent 
possible with extraction and loading opera- 
tions. Short supplemental belt conveyor 
systems, which move coal from continuous- 


mining machines to the main haulage sys- 
tem without shuttle cars, are being used 
extensively to approach this objective. 
Considerable improvements are still neces- 
sary in underground haulage if transporta- 
tion systems are to keep pace with the high 
productivity of continuous-mining ma- 
chines, which often have to halt operations 
while transportation facilities handle thc 
coal already cut from the face. 

Research on the best way to control res- 
pirable dust continued with the introduc- 
tion in 1975 of several new collection and 
spray systems, foams, and wetting agents. 
New bits and cutting systems also promise 
to reduce dust production. 

Two systems for determining the loca- 
tions of miners trapped by cave-ins, fires, 


3 Bureau of Mines. Bituminous Coal and 
Lignite Distribution for Calendar Year 1975. 
Mineral Industry Surveys, Apr. 12, 1976, pp. 51. 
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or explosions were introduced. One was 
based on the detection on the surface of 
seismic vibrations caused by a miner ham- 
mering on a roof bolt. The system is 
limited to vertical distances of 700 to 800 
feet, and up to a 1,000-foot horizontal dis- 
tance. The other system comprises a small 
radio transmitter powered by a cap lamp 
battery, a transmitting antenna that the 
miner deploys in a circular pattern, a heli- 
copter-mounted receiver that is flown in a 
controlled grid over the mine area, and 
ground receivers for locating the trapped 
men. 

Underground lighting received consider- 
able attention in 1975 in response to reg- 
ulations proposed by the Mining Enforce- 
ment and Safety Administration (MESA). 
New lighting techniques were applied to 
cap lamps, machine-mounted lamps, and 
portable area lamps. Good results were ob- 
tained using incandescent, sodium, mer- 
cury-vapor, and fluorescent light sources. 
Principal problems included distribution 
wiring, voltage requirements, and startup 
and restart relays (for the sodium and 
mercury-vapor light sources). Probably the 
most significant problem, particularly with 
sodium and mercury-vapor lights, was to 
provide sufficient illumination. while pre- 
venting glare or temporary blindness pro- 
duced by either looking at the light source 
or walking out of the illuminated area. 

In strip mining, the trend was towards 
larger equipment, particularly for over- 
burden removal, loading, and haulage. 

Haulage trucks continued to get bigger, 
more powerful, and more versatile. One of 
the more promising trends in off-highway 
coal-hauler design is the integration of the 
power and drive trains and the payload 
body into a single-unit chassis, in contrast 
with the conventional tractor-trailer de- 
sign. Integrated units with a 150-ton pay- 
load capacity started operation in 1970, 
and 250- to 300-ton units were in design 
stages. 

To negotiate slippery roads, difficult 
grades, and tight turns, all-wheel-drive 
haulage units are becoming increasingly 
popular. Articulated chassis were incorpo- 
rated on some all-wheel-drive units to 
reduce tire wear. 

Conveyor belts are becoming increasingly 
popular for transporting coal at many sur- 
face-mining operations. As annual tonnages 
and haulage distances increased, the overall 
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installation and operating costs of conveyor 
belts became more favorable. Today some 
operators of surface mines are considering 
shiftable and portable conveyor systems in 
the pits, presently used at some European 


operations. 


Tractor-scrapers continued to prove ver- 
satile at both production and reclamation 
operations, and are becoming quite pre- 
valent at western and Appalachian mines 
for removing and stockpiling topsoil and 
other suitable materials for later replace- 
ment on graded mined lands. Some surface 
mines use tractor-scraper units as the pri- 
mary means for overburden removal. As 
the use of units of this type increases, more 
efficient power trains and other improved 
design features are being introduced. 

New designs of blades and attachments 
and more powerful engines were introduced 
during 1975 for bulldozers. 

Bucket wheel excavators are proving to 
be a valuable reclamation tool. In the rela- 
tively flat land of the Midwest, bucket 
wheel excavators are used to remove top- 
soil and upper layers of overburden. Power 
shovels then remove the remaining drilled 
and blasted strata above the coalbed. In 
Illinois, these wheel-shovel combinations 
are utilized as often as draglines for pri- 
mary overburden removal. 

In Appalachia, new methods were used 
to meet surface mining regulations relating 
to highwalls and slopes. The haulback 
technique was highly successful in 1975 in 
West Virginia, where more than 20 surface 
mining companies used or were planning to 
use haulback techniques. 

Although the haulback concept is not 
new, it had never been tried on long, steep 
slopes. The mining operation requires pre- 
cise, controlled blasting (so that no mate- 
rial goes down the slope) ; the overburden 
is then hauled from the working site in 
trucks for the use as backfill in nearby 
worked-out areas. This technique reduced 
the amount of disturbed lands by up to 
two-thirds in many cases. 

About 419%, of the bituminous coal and 
lignite produced in 1975 was mechanically 
cleaned. Cleaning equipment consisted of a 
variety of jigs, tables, launderers, dense- 
medium and flotation washers, and pneu- 
matic devices, but all depend upon the 
difference in specific gravity between coal 
and impurities, for separation. The specific 
cleaning method chosen depends on the 
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size of coal to be upgraded, the composition 
of the raw product, and the chemical-qual- 
ity specifications imposed by the consumer. 
In general, American coals are easy to clean 
except when the sulfur is structurally 
bound in the coal matrix as organic com- 
pounds, or is present as finely divided 
pyritic (inorganic) compounds. Some coal 
can be crushed to free coarse pyritic sulfur, 
but as the particle size becomes smaller, 
the problem of separation becomes more 
difficult and costly. The designs of coal 
preparation equipment are well advanced 
and commercially available. 

Coal mining research is currently aimed 
at increasing the productivity and unit 
operating capacities of mining systems 
without adversely affecting safety or the 
environment. "Toward this end, the Bureau 
of Mines has been conducting intensive, 
long-range coal mining and exploration re- 
search programs. Because of the geographic 
and stratigraphic distribution of coal re- 
sources, a continuing production mix from 
both surface and underground mining is 
needed. Accordingly, the near-term goal of 
the program is to develop technologies that 
will result in significant increases in pro- 
duction, productivity, and coal recovery 
with present surface and underground min- 
ing methods. 

In the exploration program, emphasis is 
being placed on securing more definitive 
geologic and geochemical data on many 
coal deposits, particularly those in the 
Western States. Although coal reserves are 
adequately identified for short-term policy 
and production needs, extended data are 
needed to provide industry with better 
knowledge on which to base their regional 
mining extraction plans, and also to deter- 
mine the environmental impact of mining. 

The environmental studies will concen- 
trate on developing criteria to measure the 
impact of mining on the ecosystem. Most 
of the research on environmental protection 
technology will be integrated with the re- 
search on new mining systems. 

The major goals in the mining technol- 
ogy program are to (1) increase the pro- 
duction per shift from both conventional 
and continuous mining by increasing the 
reliability of existing equipment, (2) im- 
prove productivity substantially by the 
automation or remote control of as many 
operations as possible, (3) accelerate the 
use of longwall mining to increase the per- 
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centage of coal recovered and mine more 


.efficiently and safely coal deposits at greater 


depths and under difficult strata conditions, 
(4) recover methane from the coalbed 
prior to mining to speed production by 
eliminating methane problems and to 
utilize the methane, (5) develop mining 
systems that can economically recover 80% 
or more of thick and steeply pitching seams 
of coal in certain western deposits, (6) 
develop the technology to provide adequate 
protection of the surface environment from 
underground mining such as subsidence 


and water contamination, and (7) to re- 


duce the time required to develop new 
mines and bring them to full production. 

The major goal of the Bureau of Mines 
for advancing technology in surface min- 
ing is directed toward integrating excava- 
tion and reclamation to reduce the 
environmental impact. Equipment will be 
developed where specialized needs are iden- 
tified that would improve the efficiency of 
mining and restoring the surface. The 
Bureau is trying to improve efficiencies of 
large stripping equipment by automating 
the dig-haul-dump-spread cycle. Reclama- 


tion techniques are being developed that 


will be particularly adaptable to the arid 
and semiarid western coal regions. 

In coal preparation practices, the design 
features of units using gravity separation 
are fairly well established. There will be 
improvements in design and operating fea- 
tures permitting better separation methods, 
including greater reduction of pyritic sul- 
fur. The demands of the metallurgical 
market will impose increasingly stringent 
requirements on grades of coal, especially 
in regard to sulfur content. Similarly, elec- 
tric utilities, which constitute coal's major 
growth area, are being required to burn 
low-sulfur coals until air pollution regula- 
tions are met by either the reduction of 
sulfur content in coals or through the de- 
velopment of processes for the removal of 
sulfurous pollutants from flue gases. Some 
of the processes being developed by the 
private industry appear to be nearing tech- 
nical feasibility. 

Although coal is used primarily as a fuel 
to generate heat and power, considerable 
research is underway to develop new uses. 
Among the new processes in various stages 
of research or development are those deal- 
ing with the production of carbon black 
from coal, the synthesis of foodstuffs, the 
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treatment of sewage and organic wastes 
with coal, and conversion of coal to syn- 
thetic gas and liquid fuels. _ 

The production of gaseous and liquid 
fuels from coal is not economically feasible 
at the present time in the United States. 
Research is underway, however, to reduce 
conversion costs by improving process tech- 
nology. Probably two of the greatest tech- 
nical drawbacks in converting coal to 
high-Btu gaseous or liquid fuels is the large 
volume of costly hydrogen required and 
the performance of the catalyst in the 
methanization step of the process. To over- 


_ ods 
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come the hydrogen deficiency, many meth- 
have been studied for producing 
low-cost hydrogen. Other conversion re- 
search includes developing processes that 
produce a char and a liquid fuel, and im- 
proving catalysts used in both liquid and 
gas conversion processes. Large-scale com- 
mercial conversion of coal to gaseous and 


liquid fuels will depend on many variables 


in addition to technology, such as the rate 
of new oil and gas discoveries, oil import 
policy, the price of indigenous oil and gas 
supplies, and the progress made toward 
using oil shale. 


Table 2.—Demonstrated coal RSC base of the United States on January 1, 1974, 
by underground method of mining 
(Million tons) 


State 
<1.0 
Alabama m 589. 
STT EE 4,080.8 
Arkansas ....-.  . — 43.3 
Colorado 6,751.3 
Georgia ; 
Minds mme 1,034.7 
/ EA AE 88 443.5 
IOWA tee 1.5 
Kentucky, East 5,042.7 
Kentucky, West SR 
Maryland .......-.---..------.--- 106.5 
Miehs ans ; 4.6 
Missouri -.. . . . A A ce wee 
Montana `... 2222222 68,464.2 
New Mexico 1,894.3 
North Carolina de 
Ohio _.-...-. . nem 272 EEA 115.5 
Oklahoma `... en 154.5 
Oregon NNI CR 1.0 
Pennsylvania 7,179.7 
Tennessee 139.3 
UUD eset ce ⁵ h -= Skee 1,916.2 
Virginia A A 1,728. 
Washington «4 431.0 
West Virginia 11.086. 6 
Wyoming 20,719. 5 
lr 126, 928.8 


Sulfur range, percent 


1.1-3.0 3.0 Unknown Total 1 
1,016.7 14.8 176.2 1,798.1 
168.2 = = 4,246.4 
310.3 29.2 19.1 402.4 
640.0 47.3 SE 13,999.2 
5,848.4 33,647.6 12,908.4 53,441.9 
2,746.6 4,855.1 1,402.5 8,948. 
226.7 2,105.9 549.2 2,884.9 
2,391.9 212. 1,814.0 9,466.5 
886.6 7,226.4 1,107.1 8,719.9 
623.9 171.2 SES 901.9 
84.9 20.8 7.0 117.6 
134.2 3,590.2 2,850.5 6,073.6 
1,939.8 456.2 E 65,834.3 
214.1 9 27.5 2,136.5 
Kä dee 81.3 81.3 
5,449.9 10,109.4 1,754.1 17,423.3 
238.5 202.6 264.3 86 P 
16,195.2 3,568.1 2,864.8 29,819.2 
370.0 101.4 53.9 667.1 
1,397.6 6.8 460.3 8,780.5 
945.4 12.0 283.3 2,970.7 
957.8 13.2 42.9 1,445.9 
12,583.4 6,552.9 4,142.9 34,377.8 
4,535.1 1.275. 6 2,955.0 29,490.8 
59,400.2 73,720.2 39,761.6 299,839.7 


1 Data may not add to totals shown because of independent rounding. 
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Table 3.—Demonstrated coal reserve base of the United States on January 1, 1974, 


by surface method of mining 


Arkansas e e 


Kentucky, Eat 2- 
Kentucky, Wess 
Maryland 4444 õß?e 2 
Michigan -..... e NN 
. Missouri ß 
Montana `. 2222 
New Mexico 


North 
North 
Ohio 


Oklahoma ...... ͤ4ͤ4ͤ | 


Oregon 


Carolina 22 
Dakota 222 


Pennsylvania 


South 


Dakota 5 


Tennessee .... .. «4 3 


Washington 333 


Wyoming ERAN 


(Million tons) 


73,252.3 


Sulfur range, percent 


1.1-3.0 


83.2 
21.0 
176.7 
152.8 
146.2 


1,493.0 
559.2 


309.2 
929.9 
177.8 

66.6 


3 

718.4 
287.9 
163.2 
1,884.6 
149.1 
218.1 
307.7 
1,422.8 
10,122.3 


33,597.4 


>3.0 
1.6 


18,950.9 


1 Data may not add to totals shown because of independent rounding. 
2 Undetermined. 


Unknown 


1,063.2 


55.2 


11,076.1 


136. 885.7 
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Table 4.—Demonstrated coal reserve base of the United States on January 1, 1974, 
total underground and surface 
(Million tons) 


Sulfur range, percent 


State f 
š <1.0 . * 1.1-8.0 >3.0 Unknown Total 1 
Alabama 22222 624.7 1. 099.9 16.4 1,289.4 2,981.8 
Alaska ee Ge 11,458.4 184.2 DS m 11,645.4 
Arizona `... 222222222 173.3 176.7 Z= Se 350.0 
Arkansas 222222 81.2 463.1 46.3 74.3 665.7 
Colorado 2222 7, 475.5 786.2 47.8 6,547.8 14,869.2 
Georgia .9 zl SR 2 5 
ih -: 1,095.1 7,341.4 42, 968.9 14, 256.2 65, 664. 8 
Indiana ..-..... . sess 548.8 3,305.8 5,262.4 1,504.1 10,622.6 
JO WA tronco Oe 1.5 226.7 2,105.9 549.2 2,884.9 
KAnhSMA eege 309.2 695.6 883.2 1,388.1 
Kentucky, East . 6,558.4 8,321.8 299.5 2,729.8 12,916.7 
Kentucky, West 2 564.4 9,243.9 2,815.9 12,623.9 
Maryland 44 2 135.1 690.5 187.4 34. 1,048.2 
Michigan ~~... . . . - 0 4.6 85.4 20.9 7.0 118.2 
Missouri ee E E E oR 182.0 5,226.0 4,080.5 9,487.3 
Montana 222222222222 101, 646.6 4,115.0 502.6 2,166.7 108,896.2 
New Mexico 3 3,575.8 793.4 9 27.5 894. 
North Carolina "o H 81.7 t 
North Dakota 5,389.0 10,325.4 268.7 15.0 16,008.60 
e mu 184.4 6,440.9 12,634.3 1,872.0 21,077.2 
Oklahoma 275.0 326.6 241.4 450.5 1,294.2 
Oregon 1.5 3 
Pennsylvania 7,318.3 16,913. 6 3,799.6 2, 954.2 31.000. 6 
South Dakota 103.1 287.9 35.9 1.0 4428.0 
Tennesse E 204.8 533.2 156.6 88.0 986.7 
CJ nn A a 659.8 1,884.6 284.1 444.0 3,271.9 
Utah. ĩ 1,968.5 1,546.7 49.4 478.3 4,042.5 
Virginia 2,140.1 1,163.5 14.1 330.0 8,649.9 
Washington 608 1,265.5 89.0 45.1 1,954.0 
West Virginia 14,092.1 14,006.2 6,823.3 4,652.5 39,589.8 
Wyominnkkkdssssssssss 33. 912.3 14.657. 1.701.1 3.080. 3 53,836.1 
Total! .........-..--------- 200,181.1 92,997.6 92,671.1 50,837.7 436,725.4 


1 Data may not add to totals shown because of independent rounding. 
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Table 5.—Annual average unit heat value of bituminous coal and lignite produced and 
consumed in the United States, 1955-75 ! 


Total] production Domestic consumption 
Year Thousand š Average Thousand iii Average 
short e Btu short TOR Btu 
tons per pound tons per pound 
19888 gier 464,633 12,080 13,000 423,412 10,940 12,290 
1956 eege 500,874 13,013 12,990 432,858 11,142 12,870 
1967 AAA 492,704 12,800 12,990 413,668 10,640 12,860 
1958 J... . aos 410,446 10,663 12,990 366,703 9,366 12,770 
1959 NEEN 412,028 10,581 12,840 366,256 9,332 12,740 
1000 dins 415,512 10,662 12,830 380,429 9,693 12,740 
rc 402,977 10,308 12,790 374,405 9,502 12,690 
1962 -= 422,149 10,782 12,790 387,774 9,826 12,670 
1988... 458,928 11,712 12,760 409,225 10,853 12,650 
1904 AAA 486,998 12,418 12,750 431,116 10,899 12,640 
1965 oie 8 512,088 13,017 12,710 459,164 11,580 12,610 
1966 __.. 533,881 13,507 12,650 486,266 12,205 12,550 
1990 8 552, 626 13,904 12,580 480,416 11,981 12,470 
1908 38ͤ coca 545,245 13,664 12,530 498,830 12,401 12,430 
1969 ........-..---. 560,505 13,957 12,450 507,275 12,509 12,330 
1970 AAA 602,932 14,820 12,290 515,619 12,488 12,110 
111111 8 552,192 13,385 12,120 494,862 11,857 11,980 
1972 EE 595,386 14,319 12,025 516,776 12,273 11,875 
1978 O 591,738 14,208 12,005 556,022 13,150 11,825 
19174 s ¿2 Su: 603,406 14,820 11,865 552,709 12,750 11,535 
1915 uuu uin 648,438 15,044 11,600 556,301 12,684 11,400 


1 Prior to 1955 the average heat content of the annual output of bituminous coal and lignite 
was measured at 13,100 Btu's per pound. This value was based on an estimate made in 1949 (U.S. 
Bureau of Mines Information Circular 7638). In recent years this heat value has not been repre- 
sentative of the average unit heat value of the total annual coal supply because of the large 
annual increases in utilization of coal of lower heat values by the electric utility industry. The 
annual production values shown in this table are weighted averages of known and estimated Btu 
values of coal shipments to each major consuming sector. They include, for example, the Btu 
value of coal consumed at electric utility generating plants as reported to the Federal Power 
Commission and compiled by the National Coal Association. Currently, electric utility plants 
account for 70% of total domestic coal consumption. The averages for U.S. consumption exclude 
shipments overseas and to Canada the preponderance of which is of high-Btu-value metallurgical 
coal Kaes accounting for the difference in values between total production and domestic con- 
sumption. 
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Table 6.—Estimated production of bituminous coal and lignite in the United States 
by week, 1974 and 1975 
(Thousand short tons) 


1974 1975 


: Average Average 
Maximum Maximum 
Produc- number of Produc- Produc- number of PYodue- 
Week ended tion NOE SEE Week ended tion working VEL 
day day 
Jan. 555 18,233 14 22,058 Jan. 4444 2 16,751 13.2 22,110 
Jan. 12 ......-.— 11,185 6 1,864 Jan. 11 ......... 13,060 6 2,177 
Jan. 19 12,079 6 2,013 Jan. 18 ......... 11,344 6 1,891 
Jan. 288 12,409 6 2,068 Jan. 25 ......—-— 11,959 6 1,993 
Feb. .......... 12,900 6 2,150 Feb 12.722 6 2,120 
Feb. 9 12,086 6 2,014 Feb. 8 888 12,644 6 2,107 
Feb. 166 12,676 6 2.113 Feb. 15822 12,751 6 2,125 
Feb. 23 ........- . 13,274 6 2,212 Feb. 22 ........- 12,857 6 2,143 
Mar. 22 11,827 6 1,971 Mar. 1 18,566 6 2,261 
Mar. 09 11,865 6 1,894 Mar. 3 13,133 6 2,189 
Mar. 16 .......- 11,820 6 1,887 Mar. 15 ......... 11,917 6 1,986 
Mar. 232 12,666 6 2,111 Mar. 22 12,535 6 2,089 
Mar. 30 18,023 6 2,171 Mar. 299 12,155 6 2,026 
Apr. 22 11.303 5 2,261 Apr. 5 10,986 5 2,197 
Apr. 18 ........- 12,222 6 2,087 Apr. 1222222 12,095 6 2,016 
Apr. 204 13,020 6 2,170 Apr. 199 12,950 6 2,158 
Apr. 278 12,885 6 2,148 Apr. 26 12,764 6 2,127 
May 4 42 12,846 6 2,141 May 32 12,571 6 2,095 
May 11 ......... 13,064 6 2,177 May 10 12,900 6 2,150 
May 188 18,019 6 2,170 May 17 ........- 12,989 6 2,165 
May 25 ` 12,868 6 2,145 May 244 13,112 6 2,185 
June 1 ......... 11,479 5 2,296 May 31 ......... 11,514 b 2,303 
June 8 ...... — 12,842 6 2,140 June 7 ......... 18,958 6 2,826 
June 15 ........ 18,166 6 2,194 June 14 ......... 13,898 6 2,816 
June 22 .......- 18,150 6 2,192 June 21 ......... 18,721 6 2,287 
June 29 8,265 8.7 2,234 June 28 ......... 13,288 6 2,214 
July 6 .......... 6,202 2.9 2,139 July 5 6,965 8.0 2,922 
July 13 ......... 11,829 6 1,972 July 12 ......... ,89 8.5 2,255 
July 20 ......... 12,161 6 2,027 July 19 ......... 10,814 4.7 2,801 
July 27 ......... 12,185 6 2,031 July 26822 11,853 5.2 2,279 
Aug. 222 12,340 6 2,057 Aug. 22 12,992 6 2,165 
Aug. 10 12,221 6 2,037 Aug. 92 13,689 6 2,282 
Aug. 17 ........- 13,972 6 2,329 Aug. 1622 12,824 6 2,187 
Aug. 24 7,569 3.6 2,103 Aug. 23 _._ 11,969 6 1,995 
Aug. 31 .......-- 12,721 6 2,120 Aug. 3004 10,046 6 1,674 
Sept. 7777 11,020 5 2,204 Sept. .......-- 9,446 5 1,889 
Sept. 1122 12,493 6 2,082 Sept. 13 ........ 13,526 6 2,254 
Sept. 21 ..... — 13,144 6 2,191 Sept. 20 14,242 6 2,374 
Sept. 288 13,583 6 2,264 Sept. 27 .......- 18,666 6 2,278 
Oct. 5 .........- 12,893 6 2,149 Oct. 4442222 13,551 6 2,259 
Oct. 12 . 13,382 6 2,230 Oct. 112222 18,577 6 2,268 
Oct. 19 ........- 13,014 6 2,169 Oct. 18 ........- 13,205 6 2,201 
Oct. 28 18,617 6 2,270 Oct. 2522 18,352 6 2,225 
Nov. ......--.-- 13,236 6 2,206 Nov. !( 12,603 6 2,101 
Nov. .......--- 14,264 6 2,377 Nov. 8 14.191 6 2,365 
Nov. 162 7,306 3.2 2,288 Nov. 15 ........- 13,520 6 2,258 
Nov, 23 .......-- 4,758 2.1 2,266 Nov. 22 2 13,836 6 2,806 
Nov. 3044 4,178 1.8 2,318 Nov. 29 11,723 5 2,345 
Dec. 7 ....-..--- 5,478 2.4 2,288 Dee ¿c L ss. 18,739 6 2,290 
Dec. 1122 10,870 4.6 2,254 Dec. 13 ........- 14,278 6 2,919 
2] EE NS 10,811 4.8 2,252 Dec. 204 13,462 6 2,244 
Dec. 28 ........- 9,231 4.1 2,251 Dec. 27 8,274 3.6 2,298 
Jan. 44 __~.- 14,261 19 22,131 Jan. SE 15,071 13 21,690 
Total or 
average 603,406 282.2 2,138 648,438 298.2 2,175 


1 Figures represent production and number of working days in that part of week included in 
calendar year shown. 
2 Average daily output for the working days in the calendar year shown. 
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Table 8.—Production of bituminous coal and lignite in the United States, in 1975, 
by State and type of mining 
(Thousand short tons) 


Under- 


State Eround Strip Auger auger Total 1 
Alabama PARRE ER E ae er Cem 7,614 15,018 11 = 22,644 
Alaska E Se 766 - EIN 766 
Arizona ege eeh ere ae 6,986 T om 6,986 
Arkansas E 488 "T P 488 
Coloradoo«««%éj 444 3,446 4,773 ae EN 8,219 
Georgia zd 74 2E nc 74 
Ihr a SS S | 31,875 27,661 ts d 59,537 
Indiana EE 188 24,935 T E 25,124 
IOWA AAA — TERN 363 259 ES SN 622 
Kansas e ee Së 479 ei NS 479 
Kentucky : 

Eastern .......--.---.---.---- 40,628 20,656 1,822 24,150 87,257 
Westen 25,004 31,022 a 331 56,857 
Totaal F 65,632 51,678 1,822 24,481 143,613 
Maryllanßdd en NN 104 2,466 236 TU D uum 2,606 
Missouri T 5,562 76 SE 5,638 
Montana : 
Bituminous ...........-..-...- ee 21,752 ee - 21,752 
Lign itte EU = 302 = € 802 
Total siseses a ees i .22,054 E s 22,054 
New Mexico ROME RON ass 164 8,022 de 8 8,785 
North Dakota (lignite) ...........- de 8,515 Za ae 8,515 
ORIG: ZE ee 15,455 24,908 495 5,912 46,770 
Oklahoma `. ns 2,872 s SR 2,872 
Pennsylvania 44,631 39,105 354 48 84,137 
Tennessee `... . . E 8,806 4,231 152 17 8,206 
Texas (lignite) ------------------ FE 11,002 ES | bs 11,002 
Utah AAA 6,961 RA "HN o 6,961 
Virginia 3 23,181 9,145 586 2,648 35,510 
Washington 18 3,730 E <= 3,743 
West Virginia 88,357 16,846 46 4,034 109,283 
Wyoming 436 23, 369 EEN SE 23,804 
Total! loo — 292, 826 314,945 3,528 37,141 : 648,438 


1 Data may not add to totals shown because of independent rounding. 
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Table 9.—Production of bituminous coal and lignite in the United States, in 1975, 


€O 00 -1 0» Gi» Ç5 tO pa 


by district and type of mining 
(Thousand short tons) 


Sp Under- P : Strip- 

District ground Strip Auger auger Total ! 

Eastern Pennsylvania ......... 22,290 32,382 304 48 55,024 
Western Pennsylvania ........ 23,913 10,235 85 "2 34,233 
Northern West Virginia ...... 24,960 8,277 10 1,887 35,133 
ORIO ZZ AS AS 15,455 24,908 495 5,912 46,770 
/ s < m Dé en 
Panhandle | wo L. u u. ul. 7,831 87 s on 7,418 
Southern Number ........... 23,597 2,698 121 641 27,057 
Southern Number 2 ..... IE | 97,160 38,281 2,433 28,321 166,795 
West Kentucky >. 25,004 31,022 die 331 56,357 
DIAM acta a, ^ — MEDIO . 27,661 ES E 59,537 
E AUMNCERD ORDRE 188 24,935 -— = 25,124 
DW AAA A 363 259 wë ee 622 
A AS 8,470 15,572 13 Se 24,056 
Arkansas-Oklahoma ........... Kä 1,053 * S 1,053 
South western CR 19,361 67 "e 19,428 
Northern Colorado ........... | 163 221 Ze — 483 
Southern Colorado 4,047 4,704 Si e 8,751 
New Motibo cara amas TH . 14,755 me pr 14,755 
GG 436 23,369 à en 23,804 
JGG k IA 6,961 < 2 da 6,961 
North-South Dakota n 8,515 eg geg 8,515 
0 ds ZE? 22,054 * PUR 22,054 
Washington 13 4,496 d sa 4,509 
E A E aS 292,826 314,945 3,526 37,141 648,438 


1 Data may not add to totals shown because of independent rounding. 


Million short tons 


1,000 


800 


Capacity 
^. 
AS 


— mm — 


600 


400 


200 


1950 1955 1960 1965 1970 1975 


Figure 2.— Trends of bituminous coal and lignite production, realization, and mine 
capacity in the United States. 
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Table 14.—Production and average value per ton, Lob, mines, of bituminous coal and 
lignite sold in open market and not sold in open market, in 1975, by State 


Production Average value per ton, 
(thousand short tons) f.o.b. mines 
State Sold in Not sold Sold in Not sold 
open in open Total 1 open in open Total 
market market market market 
Alabama 18,643 4,001 22,644 $25.40 $31.81 $26.58 
Alaska: Nees 766 ENT 166 w A w 
Ain 6,986 E 6,986 W Ska 
Arkansas Nr W W 488 24.16 W 32.76 
Colorado ..-.. ` . . . ä w W 8,219 11.59 W 18.53 
Nor A 74 — 74 W m^ W 
Ines s RE W W 59,587 14.12 W 14.64 
Indiana ........ arc 25,124 zc 25,124 11.15 ‘ee 11.15 
7//öÜ ] ˙mſ EE 622 = 622 11.08 oS 11.08 
Kansas e ee 479 2 419 19.78 - 19.78 
Kentucky : 
Eastern ..-..-. .-. . - . . -= W W 87,257 18.38 41.10 20.79 
Westeerer nn W W 56,857 12.15 W 12.16 
Total: sac ceo Z s 133,847 9,766 143,618 15.79 39.57 17.40 
Maryland -_-.... . . -Á 2,606 ES 2,606 19.38 Sa 19.88 
Missouri `... een E E 5,638 Sie 5,638 8.52 GH 8.52 
Montana : 
Bituminous ............-...-- 21,752 - 21,752 5.06 Ge 5.06 
ien W W 302 W Ww W 
lr! ³ A 8 W W 22,054 5.06 W 5.06 
New Mexico W W 8.785 W Ww Ww 
North Dakota (ligniteh W W 8.515 2.90 W 3.17 
))) o o W W 46,770 16.34 w 16.40 
Oklahoma ..........---.--.--..---- W W 2,872 16.67 W 16.69 
Pennsylvania 59,337 24,800 84,187 20.66 85.68 25.09 
Tennesse 22 8.206 Sá 8,206 17.10 ae 17.10 
Texas (lignite) .......- een W W 11,002 W W WW 
Ü. nederees 4,280 2,080 6,961 14.21 28.84 19.84 
Virginia Sud w w 35.510 30.27 W 30.46 
Washington 25 3,718 3.743 17.82 W W 
West Virginia 95,366 13,917 109,283 28.04 38.31 29.35 
Wyoming W W 23,804 7.18 W 6.74 
Undis tribute 176,909 28,895 TON 4.39 11.00 5.18 
Nell uu. Ee 560,660 87,778 648,438 18.02 26.99 19.23 


W Withheld to avoid disclosing individual company confidential data. 
1 Data may not add to totals shown because of independent rounding. 
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Figure 4.—Average value per ton f.o.b. mines, of bituminous coal and lignite produced 
in the United States, by type of mining. | 
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Figure 5.—Percentage of total production of bituminous coal and lignite, by method of 
shipment from mines and percentage used at mines. 
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Table 22.—Bituminous coal mechanically loaded underground in the United States, 
by type of loading equipment 


(Thousand short tons) : = 
Type of loading equipment 1974 1975 
Mobile loading machines: 

Direct into mine cars or onto convyors s 7,173 5,086 
Into et ] ⅛ ð yd ⁊è 81.991 86,080 

Continuous-mining machines : 
Onto conveyor s ««4««2 A PR S aS 7,766 9,414 
Into shuttle or mine cars h «44 141,968 165,929 
Onto): ee ee 21,563 20,261 
Longwal machines `... NN 9,574 9,112 
%%% A E A 6,564 6,586 
LOLA. uu ͥ ⁰¹wör ⅛˙Ü.r. eet eee 276,599 1 292,817 


1 Data do not add to total shown because of independent rounding. 
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Table 25.— Production at underground bituminous coal mines, by State and 
method of loading 
(Thousand short tons) 


Mechanically 
Hand-loaded Total 1 
State loaded 
1974 1975 1974 1975 1974 1975 
Alabama 29 7 7,024 7,607 7,058 7,614 
Colorado ......-...-.....--.......- 14 4 3,246 8,442 8,260 3,446 
ins m M Se 31,256 31,875 81,256 81,875 
mae ĩðĩ e iure WS Em 139 188 139 188 
ö A ee ie == 379 863 379 863 
Kentucky : 
Easteerr nns 354 256 40,155 40,872 40,509 40,628 
ll AAA ds ER 22,988 25,004 22.988 25,004 
lll! 354 256 63,143 65,376 63,497 65,632 
Maryland ..........-...-.......-- St a 90 104 90 104 
New Mexico ............-.-...--.-. == e 529 764 529 764 
A EE E 9 14,365 15,446 14,365 15,455 
Pennsylvania ................--.-.- 72 95 42,177 44,536 42,249 44,631 
Tennessee „n... -mMM 38 7 3,068 3,799 3,106 3,806 
Utah A . 2 u v = 5,858 6,961 5,858 6,961 
Miri iii es 127 104 22,641 23,077 22,767 23,181 
Washington ¿= n 15 13 15 13 
West Virginia e ~~ _ 73 25 82,147 88,332 82,220 88,357 
Wyoming 3 1 523 434 526 436 
el! egene 710 508 276,599 292,317 277,309 292,826 


1 Data may not add to totals shown because of independent rounding. 
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Table 28.—Equipment used at bituminous coal and lignite auger mines in 
the United States, in 1975 


Produc- 
Number jon Number of units 

o: thou- 
State auger sand Augers Power Bull- Tron Power UE 
mines short g shovels dozers loadérs brooms € eru 

tons) 
Alabama 1 11 1 2 1 EM Ea Se 
Kentucky : 

Eastern ..... 102 1,822 114 Sen 120 76 1 9 
Western = oe on a oe E d PORE 
Total 102 1.822 114 Sé 120 76 1 9 
Maryland ....... 6 36 7 = 4 5 SCH Sa 
Missouri 1 76 1 "E 2 "m Geet se 
Ohio 25 495 25 1 86 13 Ze 1 
Pennsylvania 39 354 39 1 88 12 -- 1 
Tennesse 9 152 9 "S 8 7 e "en 
Virginia 30 536 30 SS 34 25 zd 1 
West Virginia 3 46 3 = 4 2 a s 
Total . 216 8,526 229 2 247 140 1 12 


1 Data may not add to totals shown because of independent rounding. 


Table 29.—Number of power drills used at bituminous coal and lignite mines 
in the United States, in 1975, by State 


Horizontal Vertical 
State : ; Total 
, Strip- ; , Strip- 
Strip Auger auger Strip Auger auger 
Kaba .- .. . . .. . . .. . uc 80 -— EM 180 T SA 210 
Alaski mocos cres a =e 8 da a a re = 
UU AE siu iie: 2d zs "S 5 a SE 5 
Aan uem edem T E ES 7 da - 7 
Colorado Zaemer 3 -— Së 10 E m 13 
Georgia ß —€— — -— -- -~ 8 ae -- 8 
TIlliñolg; ee 21 Se Se 35 SC de 56 
eine, ß uk nini 20 ss e 56 x SE 76 
IOWA IA A AA 8 2 NS E 1 c aie 8 
n, . EE 1 Ge E 8 SS Dé 4 
Kentucky : | 

Eastern 62 6 198 297 16 456 1,035 
Western «2 34 Ve ER 130 T: 7 171 
e eB 96 6 198 e 16 463 Wen 

Maryland ........-.....-...--..-- 5 E 2S 0 me HA 
jesouri MEUS PEDES 10 888 is 16 uu S 26 
Montana (bituminous) ) 1 Sz ge 8 EN ee 9 
. : 2 £ Ir 2 j] 

rt ako nite) -=-= ga 2c -— SCH SN 
Ohio RUM Gë V 45 = RR 126 mE 14 185 
Oklahoma 5 ar Ca 26 ES E 81 
Pennsylvania 67 S M 239 s ee 306 
Tennessee e un 21 2g 1 71 = SE 93 
Texas (lignite) 22 1 = ae 1 - ee 2 
Virginia ..... . ---~.-_------- 46 x 8 205 Ss 86 295 
Washington”ô”? g es oie de 2 aa ds . 2 
West Virginia 444 48 TS 10 235 a 52 845 
Wyoming ..-.--------.---..-2---- m da 8 28 we 28 


Total pesos eel eco tes 422 6 217 1,718 16 565 2,939 


Or 
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Table 30.—Number of off-the-highway trucks in use at bituminous coal and 
lignite mines by capacity and method of dumping * 


End dump Side dump Bottom dump All types 
Capacity A QN siio 75 o cds RR 
1974 1975 1974 1975 1974 1975 1974 1975 
Under 20 tons 533 490 3 11 42 35 578 536 
20 to 50 tons 13125 1,428 3 1 223 205 1,351 1,684 
51 to 100 tons 182 192 3 . 8 388 341 523 586 
Over 100 tons __ .. 3 . 83 62 fe Sa 283 346 316 408 
Tota! 1878 2,172 9 15 886 927 2,768 3,114 


1 Numbers represent only those trucks reported to the Bureau of Mines. 


Table 31.—Mechanical cleaning at bituminous coal and lignite mines, in 1975, by State 


(Thousand short tons) 
"T Total LLL Mechanical cleaning 
produc- d Raw Cleaned 

tion E coal coal Refuse 

Alabama 22,644 21 18,178 11.228 6. 950 

Colorado „2. 8,219 8 2,386 2,043 842 

Illinois nnn 59,587 34 59,991 45,120 14,872 

Indiana 22.222 uu l S Su Duss 26,124 11 24,986 19,402 5,586 
Kentucky 

Eastern 87,257 45 33,134 23,764 9,369 

Western „MMII 56,857 17 25,751 19,814 5,988 

Total1 2.2.. 148,618 62 58,885 48,578 15,807 

Oblo: ¡asta 46,770 . 19 21,850 14,108 7,742 

Pennsylvania? 84,137 64 60,172 42,572 17, 600 

C1CÜ⁊e: ⁵⅛—duu.... A 6,961 6 8,973 3,444 529 

Virginia 35.510 23 19,267 12,875 6,893 

West Virginia 109,283 124 91,398 63,139 28,259 

Other States.. 57,889 21 13,008 9,486 8,522 

Total? ___ 8 599,185 388 374,094 266,993 107,101 

Other States 49,253 ES m d ENS 

Grand total! .............-- 648,438 888 374,094 266,993 107,101 


1 Data may not add to totals shown because of independent rounding. 
2 States cleaned include Alaska, Arkansas, Kansas, Maryland, Missouri, New Mexico, Oklahoma, 


Tennessee, Washington, and Wyoming. 
s States not cleaned include Arizona, Georgia, Iowa, Montana (bituminous and lignite), North 


Dakota (lignite), and Texas. 


Table 32.—Mechanical cleaning of bituminous coal and 
lignite, by type of equipment 
(Thousand short tons) 


Type of equipment | 1974 1975 
Wet methods: 

deeg, ee eke cece EL CE 129,802 124,817 
Concentrating tables 28,869 28,682 
A A ß A 2,698 6,176 
e ß ß as, Sau S e 3,577 2,664 

Dense medium processes : | 
Milet ee 68,749 72,448 
Sand RAE ee e v Ln ere E D 12,427 13,533 
Calcium chloride 4442 š 1,107 951 
| Totali es a usa sss 82,283 86,931 
eee, ß A EA 10,863 11,519 
Total, wet methods 257,592 260,289 
Pneumatic methods ..... „„ 7,557 6,704 
Gand iria da a ee 265,150 266,993 


1 Data may not add to totals shown because of independent rounding. 
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Table 34.—Preparation other than 
mechanical cleaning of bituminous 
coal and lignite at mines, in 1975, 
by State 
(Thousand short tons) 


Crushed No 
State or proc- 
screened essing 


Alabama 44 8,966 2,460 
Alaska _.. . . -Č 96 0 
Arizona — . 6,986 zt 
Arkansas ......------..--- 230 47 
Colorado ........-.-.--.-.-- 5,911 265 
Georgia e 57 17 
Illinois ses 12,957 1,460 
Indiana. 5,425 297 
IOWA NA AN 593 29 
Kanaass ME 8 
Kentucky: 
Eastern ......--.--..-- 51,626 11,866 
Western ......----..--- 25,404 11,139 
// ege 77,030 23,005 
Maryland ........-.-.-.-..- 1,923 546 
Missouri .„...---------- .- 2,407 1,753 
Montana F 22,044 9 
New Mexickoo 7,769 DE 
North Dakota (lignite) .... 6,437 2,078 
Etringer 25,732 6,931 
Oklahoma 2,139 132 
Pennsylvania 29,595 11.971 
Tennessee 5,253 1,311 
77%%%%ͤ 0 10,734 268 
Utah IM See A 3,498 19 
Viren! 18,511 4,124 
Washington ^ 8 
West Virginia 40,628 5,516 
Wyoming 21,799 1,881 
Note! 317,220 64,225 


Table 35.—Thermal drying of bituminous coal and lignite, 
by type of drying equipment 


Number of thermal Thermally dried 

Type of dryer drying units (thousand short tons) 
1974 1975 1974 1975 
Fluidized-bed -------------- 5 56 58 24.616 25,866 
Multilouver „=-= EE 12 12 3,006 1,969 
cc eee ee Pb EI RIN EI AI 3 5 697 794 
Screen `... — — ~~~... ee WEE Se 5 15 1,960 2,798 
Suspension or flash .............---..--.- 80 28 5,766 4,184 
Vertical tray and cascadee sa 1 eS 70 


TOL enee 106 119 36,045 35,681 
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Table 36.— Comparison of thermal drying of bituminous coal and lignite with 
mechanical cleaning at mines, by State 


Number of cleaning plants Thousand short tons 


Production : 
With thermal / Thermally 
State Total . mechanically dried 
drying cleaned 


1974 1975 1974 1975 1974 1975 1974 1975 


Alabama 22 21 Es -. 11,726 11,228 Z2 e 
Colorado ......... . „5 8 8 1 1 1,775 2,048 1,098 1,580 
Illinois `... . . Á. 86 84 5 5 45,813 45,120 4,078 3,220 
Indiana ............-.---.- 11 11 a e 19,097 19,402 SM =s 
Kentucky: 
Eastern 43 45 6 6 24,804 23,764 2,086 1,847 
Western 19 17 1 1 19.324 19,814 246 372 
Total: cun een 62 62 7 7 48,628 43,578 2,382 2,219 
North Dakota (lignite) -... E "T 1 2 EN Ja 13 74 
Ohio 22205052 ek 17 19 3 8 18,617 14,108 601 605 
Pennsylvania 68 64 5 6 41,302 42,572 1,987 4,815 
Tennesse ge ad 1 1 SS Le 198 230 
GXAN Ee 8 ne ut 1 1 m x 2,000 1,800 
EE 6 6 2 2 3,401 3,444 1,993 922 
Virginia 19 23 7 9 13.872 12,875 5,006 4,101 
West Virginia 126 124 85 89 62,883 63,139 16,788 HE 
Other States 187 E = 8,584 9.486 
Total“&1́qß[mh. 76 265,150 266.993 86, 045 35 681 


1 Data may not add to totals shown because of independent rounding. 


Table 37.—Thermal drying of bituminous coal and lignite at mines, by State 


Number of Thousand short tons 
thermal die 
State units bbe vbr pi Thermally dried 
1974 1975 1974 1976 1974 1975 
Colorado ............-.-..- 1 1 6,896 8,219 1,098 1,580 
Ilinois A ceeds cs 6 6 58,215 59,587 4.078 8,220 
Kentucky : 

Eastern 6 6 85,356 87,257 2,086 1,847 
Western .......-...--- 1 1 51,841 56,857 246 372 
Totaal 7 7 137,197 143,613 2,832 2,219 
North Dakota (lignite) ---- 1 2 1,463 8,515 18 74 
rr; 6 6 45,409 46.770 A 601 605 
Pennsylvania 6 9 80,462 84,137 1.987 4,815 
enne sse 1 1 7,541 8,206 198 230 
Teassss 9 9 7,684 11,002 2,000 1,800 
Utah PA 3 5 5,858 6,961 1,998 922 
Virginia 16 19 84,826 85,510 5,006 4,101 
West Virginia 50 54 102, ,462 109,288 16,738 16,117 

Other States Ss en 109,893 126,685 me 
Totali .........-..-- 106 119 603,406 648,438 86,045 35,681 


1 Data may not add to totals shown because of independent rounding. 
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Table 38.—Bituminous coal and lignite loaded for shipment by railroads and waterways 


in the United States, in 1975, as reported by mine operators 
, (Thousand short tons) 


See footnotes at end of table. 


l Total for 
Route State By State ` route 
: RAILROAD 
Alaski S uu uyu ua 65 Eaa Alaska ...... u. 625 625 
Atchison, Topeka & Santa re (Oia 2 mde MEE. 
Illinois 528 
Indiana ....-. eg .  . 46 
Baltimore & Obo Ohio IU 4.4% 2776 
Pennsylvania `... 4,760 
West Virginia 14,150 
Bevier & Southern Missouri) 2-2 e-2---ee . 623 623 
Bessemer & Lake Erie Pennsylvania 2,517 2.517 
Black Mesa & Salt Rider Arizona «4 2,818 2,818 
Illinois 7.146 
Iowa ceo e ds 33 
| Missouri .......-.-.-...-- 102 
Burlington Northern 22222 Montana (bituminous 35,859 
and lignite) ..........- 21,766 
North Dakota (lignite) .. 2,237 
Wyoming 4,575 
Cambria & Indiana 422422222 Pennsylvania ...........- 8,461 8,461 
Carbon Count Utah EECH 667 667 
Central of Georgia 2222 Alabama 2 2 
Kentucky 19,275 
Chesapeake & Ohio { Ohio J T8 126 | 48,462 
West Virginia 29.061 
Chicago & Illinois Midland ....................- Illinois ..........--...--- 885 885 
Chicago, Milwaukee, St. Paul € Pacific ......... V asa 4,958 
Chicago € North Western Illinois 3,627 3.627 
Chicago, Rock Island & Pacific .. o... ee Ve 1,148 
Clinchfield ---—-------------------------------- LN. 4.000 4,205 
Colorado & Wyoming ......---..-.--..----..---- Colorado 632 632 
Denver & Rio Grande Western EE 9,356 
Erie-Lackawann s 2222222 nns cO 106 106 
Inis 14,786 
Illinois Central Gulf ———————————— .- Kentucky __......._...... 11.865 26,650 
Illinois Terminal .................--.--.-....-.- Illinois 1 1 
Kansas City Southern 2 Oklahoma ..............- 256 256 
Kentucky & Tennesse Kentucky x 532 532 
Lake Erie, Franklin & Clarion TER Pennsylvania 455 455 
Alabama _... ~~. . 2. 4,628 
Indiana Kee 3,114 
Louisville & Nashville Kentucky e 51,404 59,756 
Tennesse ears 592 
Virginia 28 
¿EA ³¹ꝛꝛ A ͤ Alabama 603 603 
Missouri-Kansas- Tex o 823 
Arkansas DOE TORNA 213 | 
Missouri Pacific .... LLL LL LL LLL cere aos PS RARA eet 15,556 
Oklahoma `. 811 
Monongahela `... ee E E NN West Virginia 7,193 7,198 
Montour --........ NN E EN mo Pennsylvania | 2,307 2,307 
Io Wee 22 56 | 
Kentucky 535 15,635 
Norfolk & Western Ohio a DIII asg 68.438 
Virginia 18,580 
West Virginia 26,919 
Penn Central (includes coal shipped over Kanawha / Illinois 3,062 
& Michigan, Kelley's Creek, Toledo & Ohio Cen-| Indian 7,186 
tral and Zanesville € Western))) Go ³ðͤ 9,173 42,745 
Pennsylvania 19,532 
West Virginia 3,841 
Pittsburgh € Sawm uit Pennsylvania 1.824 1.824 
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Table 38.—Bituminous coal and lignite loaded for shipment by railroads and waterways 
in the United States, in 1975, as reported by mine operators—Continued 


(Thousand short tons) 
Total for 
Route State By State zoute 
RAILROAD—Continued 
Alabama 242 
Arkansas en 194 
St. Louis-San Francisco —.......--..-.....--.-.. Kansas 381 2,638 
2 Missouri 235 
Oklahoma 1.585 
Sog LNG . A North Dakota (lignite) .. 288 288 
Alabama 4,411 
5 EE 
ndiana ............-.-.- 228 
Southern Kentucky ?:!“ 1.741 18.352 
Tennessee 4,186 
Virginia 7,779 
Squaw Creek ...... J... munnnnnnanMumnmnanmMMMMMMM Indiana 449 449 
Tennessee Coal, Iron & Railroad Co ...........- ' Alabama aaa . . . - 1,485 1,485 
l Colorado 406 
Union Pacific > e E — Ge em — e dip of em ER — GUD ODD — 2 VD emm em er Gp an ep Wyoming EE 12,010 12,416 
Utah vas sata FCC 1.091 1.091 
Maryland 1.279 
Western Maryland „„ | Pennsylvania Ss 1227 5,499 
West Virginia . 2,922 , 
Woodward Iron Co ..............-.........-.-- Alabama 7544 754 
Yankeetown nd EE EE Indiana 1.720 1.720 
‘Total railroad shipment . 418,148 418,148 
WATERWAY . 
Allegheny River eemol Pennsylvania 742 742 
Arkansas 8 
Arkansas River --- --- --- Oklahoma ...-..-—----..- 162 166 
Black Warrior River Alabama 1.750 1.750 
Clarion River . Pennsylvania 44 44 
Green t dd ^... Kentucky 7/2 12,860 12,860 
Kanawha River ee ee e ut E NN West Virginia 3.270 3.270 
Mississippi River ee E EE Illinois A .. . . cece 28 28 
Maryland .......-.-....- 155 
Monongahela River `... ccc A A en | Pennsylvania 15,867 | 22,651 
West Virginia ........... 7,128 
Mines. 2.191 
EN i 
entucky y 2 ; 
Ohlo ! 5 AAA aa FFF 6,648 25,787 
Pennsylvania 66 
West Virginia ........... 8,473 | | 
Rough River ...........----- ec c ecc Kentucky 366 866 
Alabama 444 714 
Tennessee River Georgia 1 1,431 
Tennesse 712 l : 
Total waterway shipments! iii 69,094 69.094 
Total loaded at mine for shipment by railroads and waterways! ...... 487,248 487.243 
Shipped by truck from mine to final destination 79,865 79,365 
transported to electric utility plants adjacent to or near the mine 13,548 78,543 
Al Othe? RA EE 8,288 8,288 
Total production · qqq AAA aaa haaa 648,438 648,438 


1 Data may not add to totals shown because of independent rounding. 
S Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine 
employees, used for all other purposes at mine, and shipped by slurry pipeline. 
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Table 39.—Bituminous coal and lignite 
shipped by unit train in the United States 
(Thousand short tons) 


State 1974 1975 
E RRA Sas. 3,276 2,413 
COJO aras 2,080 4,609 
1. ² AAA 24,262 21,200 
E ww AA 9,321 9,557 
E L 2 Su 164 205 
Kentucky : 
ENS A. ¿rats 16,457 22,900 
LJ als 8,101 2,527 
TOU Hao as 24,558 25,427 
10 — 55 341 
. NAI... ENN 100 ZS 
Montana (bituminous) ----- 12,475 20,606 
— 2 aaa aaa 704 691 
North Dakota (lignite) .... 1,687 3,185 
CRI ara 16,528 14,991 
e eee, m 921 568 
Pennsylvania 16,888 19,950 
F 1.134 1,107 
% 2,233 3,325 
F ——ꝛꝛ EE 4.273 1.056 
West Virginia 23,103 26,039 
S RIA 10,379 13,267 
TOR zara 154,645 1168,536 


1 Data do not add to total shown because of 
independent rounding. 
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Figure 6.—Percentage of ‘al consumption of bituminous coal and lignite, by consumer 
class and retail deliveries in the United States. 
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Table 40.—Consumption of bituminous coal and lignite, by consumer class, and 
retail deliveries in the United States 
(Thousand short tons) 


Manufacturing and 
mining industries 


— . aall 
Elec- Bunker, Other deliv- Total 


tric lake 
Year and month power vessel Bee- Stee] Manu- eries to 
utili. and hive en and 5 omar <ne 
ties 1 foreign? coke plants rolling mining meai 
plants milis 3 indus- 
tries * 

// EE 326,280 207 1,278 81,531 5,560 68,655 11,351 494,862 
A AS 848,612 163 1,059 86,218 4,850 67,181 8,748 516,776 
IJ --- A — 386,879 116 1,310 92,824 6,356 60.837 8,200 556,022 

1974: 
January ........---.--- 34,399 ae 107 7,870 530 5,830 1,310 50,046 
February ......-.-- 3 30,377 i 102 7,205 605 5,540 1,100 44,929 
Maren V 31,460 3 107 7,558 635 5,260 840 45,858 
C AAA 29,690 10 111 7,659 725 4,880 520 48,595 
May .......- e 31,539 8 108 7,796 660 4,420 420 44,951 
Un ðͤ 31.582 6 106 7,576 525 4,130 890 44,315 
DUG: EE 85,968 7 99 7,671 460 4,020 880 48,605 
August „= 35,430 9 128 7,588 420 4,464 540 48,579 
September ............ 80,756 9 132 7,402 440 4,845 760 48,844 
October 31,904 8 189 7,572 425 5,010 810 45,868 
November 32,002 15 99 6,482 880 4,800 820 44,598 
December .......... SE 34,961 5 99 6,036 350 5,120 950 47,521 
WK NEES 390,068 80 1,837 88,410 6,155 57,819 8,840 552,709 

1975: 
January _-....-...  ... 85,710 1 112 7,191 416 5,290 1,121 49,841 
February -..... ~~... 41,983 1 108 6,923 859 5,662 663 45,699 
March `. een . 32,690 = 108 7,172 302 5,678 652 47,202 
ADI: cata a 30,147 3 100 7,327 254 5,840 866 43,587 
BV. Shwe eee eS 30,128 4 89 7,193 210 4,17 258 42,658 
JUNE: as Id cuu d aui 83,120 3 81 6,919 147 4,201 306 44,777 
. sitas 36,186 2 91 6,547 114 4,070 444 47,454 
August 37,759 2 94 6,470 137 4.322 406 49, 190 
September 82,361 2 97 6,190 135 4,666 581 44,032 
Oe tober 82,717 3 94 6,565 171 4,689 690 44,929 
November EEN 83,199 2 89 6,896 227 5,808 725 45,946 
December 37,249 1 62 6,654 243 5,757 1,070 51,036 
Total A 403,249 24 1,125 82,147 2,715 59,759 7,282 556,301 


1 Federal Power Commission. 
3 Bureau of Census, U.S. Department of Commerce, Ore and Coal Exchange. 
8 Estimates based upon reports collected from a selected list of representative steel and rolling 


mills 

is Estimates based upon reports collected from a selected list of representative manufacturing 
plants. 

5 Estimates based upon reports collected from a selected list of representative retailers. Includes 
some coal shipped by truck from mine to final destination. 

6 The total of classes shown approximates total consumption. The calculation of consumption 
from production, imports, exports, and changes in stocks is not as accurate as the “Total of 
classes shown” because certain significant items of stocks are not included in monthly stocks. 
These items are stocks on lake and tidewater docks, stocks at other intermediate storage piles 
between mine and consumer, and coa] in transit. 
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Table 41.—Stocks and days' supply of bituminous coal and lignite in the United States, 
in 1975, by consumer class 
(Thousand short tons) 


Other 

Eleetrie Oven Steel and manufac- 
Date power coke rolling turing and dealers Total 

utilities 1 plants mills mining 

industries 

STOCKS 
Jan. 31 ~~~. ~~~ . . 81,181 7,140 889 6,639 218 95,512 
Feb. 28 cia 80,026 8,010 816 8,487 189 97,028 
Mar. 31 __-—. 2 80,904 8,665 269 7,832 152 97,822 
Apr. 30444 85,719 8,980 278 7,540 151 102,668 
May 81 ...... .. . . 92,054 9,608 258 7,667 184 109,666 
June 0 96,889 10,009 272 7,515 222 114,867 
July 81 ʻa... 92,995 8,126 252 7,506 254 109,133 
Aug. 114222 98,051 7,840 224 7,640 267 108,522 
Sept. 30 ___ 96,621 7,008 220 7,816 262 111,922 
Oct. eebe 104,227 7,729 232 7,900 256 120,844 
Nov. 300 109,273 8,468 238 7,571 258 125,808 
T 109,707 8,671 254 8,250 233 127,115 
DAY’S SUPPLY 2 

c A 70 31 25 39 6 59 
Feb. 88 70 32 25 42 8 59 
Mar..3l ll A 71 85 28 43 7 64 
Apr. 30 85 87 82 42 12 71 
F Al ¿uuu l. Sege 95 41 38 49 22 80 
June 30 88 48 56 54 22 77 
July 122 . 80 88 68 57 18 71 
ug. 81 aane- 76 85 51 55 20 68 
Sept. 330 90 84 49 50 14 76 
Oct. 31 ....... 3 99 36 42 52 12 88 
Nov. 30 2...2- 99 40 81 43 11 82 
Ce AA 91 40 83 44 7 77 


1 Federal Power Commission. | 

2 Days' supply is calculated by dividing the total stocks at the end of the month by the daily 
average rate of consumption during the same month. By this method, seasonal variation in daily 
Average rate of consumption is not reflected. 
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Table 42.—Distribution of bituminous coal and lignite, in 1975, 
by method of movement and consumer use 
(Thousand short tons) 


Used at 
Electric ` 8575 Retail All Raj. and 
ectric an an 
Shipments utilities gas dealers others "ne sales to 
plants ue em- 
| . ployees 
Total shipments to all destinations in the 
United States, Canada, and Mexico, by 
all methods of movements and consumer . i 
use, and overseas exports -....... ͤ4« 438,558 92,497 . 5,043 53,718 279 ` 1,554 
Shipments to all destinations in the United 
States, Canada, and Mexico by specific 
method of movement and consumer use: 
Method of movement: . I 
All-rail CC ww am e ap em ss. em an’ . 235,576 51,726 2,837 30,001 em em oe 
River and ex- river 81,378 21,436 . 25 4,186 dek 25 
Great Lake 17,340 12,293 467 4,146 SE = 
Tidewater? „> 1,698 3,617 S 43 e SE 
Truck ee 51,056 8,867 1,714 13,542 of os 
Tramway, conveyor, and private 
e . oe EG 51,515 58 us 1,800 Qn ae 
Method of movement and/or consumer uses 
unknooẽw)-'ꝶ nn cas ccac i Sid 2L da = 279 1,554 
ot! . 438,558 92,497 5,043 53,718 219 1,554 
Canadian U.S. U.S. Net 
Great Great tide- Over- change 
Lakes Lakes weter seas in Total 
commer- dock dock ex- mine | 
cial stor- stor- ports‘  inven- 
docks ? age? age? tory 
Total shipments to all destinations in the 
United States, Canada, and Mexico, by 
all methods of movements and consumer | | 
use, and overseas ex ports» 164 134 22 48,405 474 640,826 
Shipments to all destinations in the United 
States, Canada, and Mexico by specific 
method of movement and consumer use: 
Method of movement: 
ASPEN: AAA mE = ue T. zx 820,140 
River and ex river ET Si SE e zt 107,025 
Great Lakes EA Mz SN Kë m 34,246 
Tidewater * l PN = Se ER ES 5,358 
iii -— Gei m" x "n 69,679 
Tramway, conveyor. and private 
railroad ...........-. -n 2s SE zz us D 53,878 
Method of movement and/or consumer uses 
unknown Llei dr sou e eris iis 164 134 e 48,405 474 51,010 
. ĩð2!Kĩu 164 134 >= 48,405 474 640,826 


1 Excludes shipments to Canadian Great Lakes commercial docks and U.S. dock storage for which 
CE uses are not available; however, includes vessel fuel, the destinations of which are not 
available. 

3 Excludes overseas exports for which consumer uses are not available. 

3 Consumer use unknown. 

* Excludes Canada ; consumer use unknown. 
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Table 44.—Distribution of bituminous coal and lignite, in 1975, by destination and 
consumer use 


(Thousand short tons) 
Destination Total Electric ep Retail All 
° utilities plante dealers other 
| plants 
New England: 
Massachusetts ..... . l... 890 288 Se 11 91 
Connecticut `. ..... -=-= -2-2 24 a Sie SS 24 
I A EA BER A 25 
New Hampshire ue 2 1,058 1,054 d Bu 4 
C ˙.¹mà ⅛ A ĩ¾ . 8 us "E 2 
Rhode Island 22 1 SC a a 1 
Dette 1,512 1,350 2e 15 147 
Middle Atlantic: 
New York ...... EEN 11,844 6,155 3,491 77 . 2,121 
New Jersey ......--.----..----2-22----..-- 2,868 829 = 1 88 
Pennsylvania 63,390 35.778 22,796 218 4,598 
%%] ³ĩÜWͤ ² • 0mm mtr  soRLcU EAS 77.602 44,262 26,287 296 6,757 
East North Central : 

BIG. A as - 68,019 46,412 12,528 744 8,836 
/ ee 46,928 28,715 14,072 596 8,646 
Hlliñnolg A 41,948 34,853 8,094 501 8,494 
Michigan .......-..--..--.- „„ 31.290 21.802 5,343 262 ` 8.888 
Wisconsin ...... ee e E 14.075 11.598 253 382 1,842 

„„ cessan Esa 202,260 143,380 35,290 2,491 21,099 

West North Central : 
Minnesota ...... .. . .. U... 11,088 8,782 957 154 1,140. 
ege, "eebe 6,741 5,560 NE 92 1,089 
Missouri . 19,741 17,858 278 108 1,502 
North Dakota -=-= 5,650 5,069 = 101 480 
South Dakota .......... EE 2,200 2,134 cs 16 50 
Nebraska 1,783 1,468 Ge 6 259 
Eil ⁵ðV?«k ⁰ʒ 3,833 3,220 BS FON 118 
Total IA . SSO. S 60,481 44,091 1,285 472 4,688 
South Atlantie : | | 
Delaware .. À. 994 972 SE ue 22 
Maryland e een een EN Ai EN E én St 7,861 3,979 3,574 14 294 
District of Columbia 368 112 ae 10 246 
Virginia EII AA 6,561 8,987 RS 212 2,802 
West Virginia 84,360 26,336 4,481 158 3,385 
North Carolina aa 21.315 19,825 SS 245 1,245 
South Carolina 5,651 4,497 a 160 094 
7 A cates ⁰m 15,018 14,619 = 84 365 
ve s asu usada u elc ec 5,469 5,451 pl "s 18 
Total leede 97,597 79,778 8.055 833 8,931 
— n Í 
East South Central : ` 4, 
Kentucky ......... . . À. 28,480 25,724 1,241 187 1.828 
Tennessee 26,633 24,659 o 170 215 1,589 
Alabama 28.205 19.246 6,783 13 2.163 
Mississippi 1.593 1.573 geg ien 20 
Tota E iS Qu 2 84,911 71,202 3, 194 415 5,100 
West South Central: 
Arkansas ........-- EEN 34 xz ae = 84 
ee, ß 19 2 Eo 2 17 
Texas ee 12,870 9,070 975 za 2,325 
1J777%/§öÜ5ùéc ]); u. s 12,428 9,07 975 2 2.376 
Mountain: 
, . ee twee 8,210 6,431 1,085 14 680 
A A ͥ ſ A 8 4,514 1,996 1,971 87 460 
en, . . 1.252 1.2 Dë 7 42 

ben A AAN E 511 a 125 886 
Wyoming 7, 855 7,283 "-" 88 539 
New Mexico 7,422 7,422 SR GES 

II AA A 8,985 8,873 SS e 112 

Nevadā Cider 4.512 4,444 Gen 5 68 
Total ari i 3 88,261 82,652 8,056 271 2,282 

Pacific : | 

Washington 4,121 3,718 "M 18 390 
BI duh NEE 107 Sek NN 9 98 
California 2.136 SS 1,861 See 276 
TOCA . a 6,364 8,718 1,861 22 763 


See footnotes at end of table. 
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Table 44.—Distribution of bituminous coal and lignite, in 1975, by destination and 
consumer use—Continued 
(Thousand short tons) 


Coke 
Electric Retail All 
Destination Total utilities and gas dealers. other? 
plants 
ET) ASI a 768 257 as 11 500 
Canada MR A EN 16,570 8,696 7,002 199 673 
Magie tee 527 Ee 454 SEN 78 
Destinations not revealabbe 801 102 88 16 101 
Destinations and/or consumer uses not : 
available: 
Great Lakes movement : 
Canadian commercial docks .......... 164 EM eS ac ad 
Vessel fuel .............-..--...-.--- 283 SN Së Ps x 
U.S. dock storage 134 SE m =e es 
Tidewater movement: 
Overseas exports (except Canada) 48,405 DS Geng ad OR 
Bunker fuel ER Ge ate Rn is 
U.S. dock storage D» a ad See Se 
Railroad fuel : 
U.S. eompan ies F 278 "m zu = Se 
Canadian companies 1 KS EN ES Ent 
Coal used at mines and sales to employees 1,554 S we * sss 
Net change in mine inventory ..........---- 474 Ss Gë ape Ger 
Grand total ........ mz a et 640,826 Su sE ENS = 


1 Excludes vessel fuel and bunker fuel, the destinations of which are not available. 
2 Excludes shipments to Canadian Great Lakes commercial docks and Canadian railroad companies. 
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Table 47.—Exports of bituminous coal, by country group 


(Thousand short tons and thousand dollars) 


1973 
Quantity "Value 


Country group 


1974 


Quantity "Value 


451 


| 1975 
Quantity Value 


Canada (including Newfoundland) 


and Mexico 16,536 253,011 14,117 356,384 17,262 676,773 
Overseas (all other countries) : 
est Indies and Central 
Ameri aa. (1) 1 (1) 13 (1) 10 
Bermuda, Greenland, Miquelon, | 
St. Pierre Islands 2 32 xs SC 
South America F AS 2,654 54,154 2,350 97,285 3,274 191,550 
Europe A 14,258 290,827 15,856 633,601 18,972 909,755 
ASI. A y na 19,381 403,954 27,603 1,333,050 25,948 1,444,077 
Africa 5 (1) 5 (1) (1) 218 10,728 
Oceania ...... A 44 973 (1) S Ge 
ß ee 36,334 749,446 45,809 2,063,950 48,407 2,556,120 
Grand total 52,870 1,002,457 59,926 2,420,334 65,669 3, 232,893 
1 Less than 15 unit. 
Table 48.—Bituminous coal exported from the United States, by country * 
(Thousand short tons and thousand dollars) 
1973 1974 1975 
Country . — — ͤ——＋ n o<—m 
Quantity Yalue Quantity Value Quantity Value 
Australia conoceis 44 973 (2) (2 Sie 2 
Argentina 22222 772 15.400 630 28,796 930 55,833 
Belgium-Luxembourg F 1.205 25,461 1,109 48,259 627 33,986 
„ a 1,645 33,482 1,292 53,580 2,007 115,651 
Canada A ß ħħħħ 16,231 246,247 13,706 843,398 16,735 650,018 
Chile „„ E IA 19 4,481 2 11,532 289 17,944 
Ff! das m ü 218 10,728 
Francè ASA 1,866 39,882 2,510 106,990 3,583 159,983 
Germany, Wett 1,633 30,589 1,484 60,187 1,989 90,118 
P 22 A st 8 646 41 950 119 4,400 
Israelllllllllll w DD NS Se 11 422 (2) 2 
z,, . . 3,294 64, 543 3,903 151,446 4,493 212,418 
JADA EE ͥ a a 19,190 399,573 27,846 1,320,155 25,423 1,412,751 
ad Republic F 191 4,3 12,464 31 21,048 
ae nai iS cp huu 305 6,764 411 12,986 527 26,755 
Netherlands eet 1,780 36,111 2,545 95,855 2,098 108,693 
Norway Lern eccle ava 126 2,757 145 6,904 81 4,987 
GP? lll 8 Lu: 22 . 880 85 2,236 48 2,115 
Portugal e 8 395 8,267 334 14,347 246 14,391 
Romania 284 5,879 163 5,528 343 17,521 
SDAIN vascas ia 2,234 47,252 2,017 87,768 2,691 149,279 
Sweden 342 6,815 0 6,181 764 40,772 
Switzerlandlddd SS za TN MN 83 949 
Turkey 6Ii !:! A RR 201 10,263 
United Kingdom .................. 941 19,932 1,405 49,736 1,889 76,267 
Uruguay -_.... . cosas ta 21 406 81 1,13 E S 
Yugoslavia ........ Ee 120 2.193 EN NS 21 958 
Gf ee A 2 47 (2) 27 (2) 63 
Total cos u LL 52,870 1,002,457 59,926 2,420,334 65,669 3,232,893 


1 Amounts stated do not include fuel or bunker coal on vessels engaged in foreign trade, which 
aggregated 11,898 tons ($231,789) in 1978, r 8,853 tons ($70,799) in 1974, and 200 tons ($3,777) 


in 1975. 
2 Less than 14 unit. 
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Table 49.—Bituminous coal exported from the United States, by customs district 
(Thousand short tons and thousand dollars) 


1973 
Quantity Value 


Customs district 


Baltimore 4,402 85,646 
en,, ß o ia 13 226 
Charleston ne HOS 
Chicago ...-....--.-..-..---.-..-- 81 974 
Cleveland ...........,.--..---..-.- 15,933 240,980 
Detroilt A RR 10 1,88 
Duluth cesses ß 7 119 
El Paso ocre 22 401 
Hosts EE S 
FCC!!! x 8886 282 6,354 
Los Angeles 444 (1) 
AAA AE 1,123 19,277 
New Orlen 653 11,734 
New York City 1 
Nogaless «c (1) 9 
Norfoaaſfkkf?k:kf::kkkk!k a eegen 30,192 633,815 
Ogdensb urg 23 460 
Pm 8 8 157 
Philadelphia 22 377 
Port Arthur tp ERE m Lx 
Portland, Maine oz e 
Portland, Oreg .........----....-- (1) 1 
San Diego ee (1) L 
San Francisco .......- 55 EES (1) 3 
San Juan n n  . (1) 1 
Seattle q BEE 2 25 
r ˙¹ð⅛l ⅛˙ ẽůme cime 52,870 1,002,457 


1974 


Quantity Value 


5,949 255,528 


36 923 

(2) (1) 
38 582 
13,240 327,064 
136 4,660 
(1) 25 
24 500 

(1) 

386 12,461 
115 4,174 
1,746 52,578 
992 27,341 
1 20 
35,745 1,648,712 
650 
1 701 
1,431 83,461 
27 564 
4 13 
13 253 
1 25 
(1) 6 
(1) 5 
(1) 25 


59,926 2,420,834 


1975 


Quantity Value 


6,768 878,850 


70 3,753 
42 1,299 
16309 628,275 
122 Í 
(1) 10 
50 1,413 
455 24,056 
(1) 


(1) 

(1) á 
36,953 1,929,963 
25 1,175 
4 220 
803 47,423 

29 1,0 
(1) 8 
(1) 11 
(1) 4 
2 118 


65,669 3,232,893 


1 Less than 1⁄4 unit. 
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Figure 7.—Exports of bituminous coal and lignite from the United States to Canada 


and overseas. 
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Table 50.—Bituminous coal * imported for consumption into the United States, 
by country and customs district 


1 Includes slack, RR and lignite. 
? Less than 14 unit. 


939,721 


1973 1974 1975 
SES Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Country: ; 

Australia Ste "S ze 143,633 $2,566 117,294 $2,109 
EEN 3 Ze ES 1,135 60 8 x 
BFI! 18 2 - p 
Canada Eeer Eee nem 113,884 $1,491 595,587 11,305 190,052 5,976 
Franſee es na 764 94 1,821 300 
Germany, West 59 1 513,219 24,432 88,369 5,073 
/ las EN za em cs 
Netherlands ats sia 171,185 7,817 N = e 
Norway „ʻu -=-= E ás 1,654 139 s "e 
Panama .......--------- E a6 "- 1,128 15 T = 
Poland 12,698 115 468,344 7,040 171,708 2,581 
South Africa, B of 2 A 172,223 8,236 370,455 5,641 
United Kingdom ou BS 11,517 1,027 SEN ai 
Yugoslavia .........-.-—-- ds e E V 15 1 

lll!!! 8 126,641 1,607 2,080,407 57,731 939,721 21,682 

Customs district : 

Baltimore wx E 622,824 17,659 115,820 5,858 
Boston .------------------- 12,698 115 666,954 11,000 819,624 5,140 
Buffalo — 437 8 1.005 47 20,532 707 
Chicago oo 403 6 151 3 E = 
Cleveland .... . - T" 1,381 62 37,138 548 
Detroit 73,152 897 101, 866 1.597 2,307 35 
Düluth ts cc cmm 25,076 877 41,705 823 5,935 160 
Great Fals 2,143 13 10,983 340 7,061 156 
Los Angeles ae GER 8 = 112 11 
Mobile «4 Ste SN 117,246 1,842 370,581 6,313 
New Orleans " Kg 13,189 1,166 We Së 
New York City ..........- x se MR 10 
Norfolk 12.521 188 n" ES ER a 
Ogdensburg ............---- 144 2 T 2 792 11 
Pembtina‚e˖. 59 1 29,380 634 15,617 248 
Philadelphia .............. SC s 470,521 22,495 33,882 2,389 
Portland, Maine 8 (3) ,202 1,619 83 
Providen eee oe or EN au 8,560 65 
Seattle `... ~~ " on Se E 71 2 

Total sin e 126,641 1,607 2,080,407 57,731 21,682 
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Table 51.—Bituminous coal and lignite coal: World production, by country 


(Thousand short tons) 


Country 1 1973 1974 1975 v 
North America : 
Canada: 
ee NEP NM aus sa L EA E r 18,539 19,148 23,250 
Se 4,028 3,842 ,150 
Mexico : > Bituminous "m ———— E A 0 4,099 5,694 5,725 
United Sta 
Bituminous A ³ðW—AWA. 8 577.574 585.504 628.619 
Linn ⁵³ð D ⁵ 14,164 15,496 19,819 
South America : 
Argentina: Bituminous `... ee ee E E E 499 690 554 
Brazil: Bituminous (marketable) EE r 2,112 2,677 e 2,600 
Chile: Bituminous (marketable) ....................-- 1,426 1,554 1,500 
Colombia: Bituminous* ee NN EN E EN 8,600 8,900 4,300 
Peru: Bituminous 22 106 er 110 e 110 
Venezuela: Bituminous ee e E 55 63 66 
Europe: 
Albania: Lignite? «4 -=--> 894 e 987 e 1,100 
Austria: Lignites  incconosioncncinn raso 4,006 4,001 8,745 
Belgium: Bituminous `... ee 2 6,988 6,694 6,588 
Bulgaria : 
Bituminous «2 . 246 209 e 240 
Lignite AA eciam ue i LUE 29,166 26,453 80,291 
Czechoslovakia : ES 
Biene 80,625 80,767 80,993 
Lignite 2... i c auc A ani esi eii 89,562 90,561 94,393 
France: 
Bituminous - ` edd 20,492 18,650 19,142 
III;! ³ ³ ⁵³ A ³ a n 3.047 3.041 8,512 
Germany, East: 
Bituminous:  uclllnucuekeweencedasemededasUsdmeuss 830 655 595 
LIDIA * d tias 271,488 268,868 271,848 
Germany, West: 
Beere ðͤ %¼:᷑ 99,843 96,443 93,994 
ÉTAT 180,798 138,940 136,000 
Cresce Lignité- `. dee ⁵⁵⁵ 8 14,460 15,356 19,736 
ungary : 

"Bituminous EE JV TEA EE 3,165 8,587 8,888 
( 6êäêä65S .... 25,762 24,860 24,101 
Bituminous `... e EN E -=--> =. (5) 4 SE 

INDIO: Sucios e r 1,323 1,301 e 1,370 
Poland: E 
Bil EE 172,655 178,579 189,183 
a, . e aaa 43,227 43,899 48,942 
Romania: 
Binnie dn r 8, 575 8.529 e 8,500 
((( ⁵ĩ T . uo cele. r 18.802 21.099 e 23,100 
Spain: 
Ed pg Eed 7,690 8,065 8,256 
JJ) ds ia 3,306 3,197 3,726 
ZE a (Bpitabergen): Bituminous 22222 457 481 429 
Bituminous E ³. - 478,610 493,822 506,000 
c costas ardid 173,019 177,076 183,000 
United Kingdom: Bituminouus 2 r 189,797 117.599 e 139,000 
Yugoslavia : 
Bituminous: AAA AA A 635 665 661 
FF ⁰²˙wiàꝛq ⁰ ˙¹ n aaa 85,135 36,869 38,506 
Africa : 
Algeria: Bituminous’ ee E LA IS _ 
Mozambique: Bituminous ................-.......---- 434 470 e 630 
Nigeria: Bituminous 222 360 306 846 
Rhodesia, Southern: Bituminous? ... ... -_- r 3,494 8,582 e 3,570 
South Africa, Republic of: 

Bituminous (market able 67,179 71,282 74,791 
Swaziland: Bituminous sss 154 128 140 
Tanzania: Bituminous —_ ~~... «„ 2 2 1 
Zaire: Bituminous `... 127 106 98 

zn Zambia: Bituminous .............-...- esa Dee UR 1,086 892 e 800 
as o 
Afghanistan: Bituminous 2% .  .. o.. 126 169 176 
Burma: Bituminous —__._____  -__.--~_.._--~___-____- 15 19 28 
China, People’s Republic of : 
e Bieu mipana and lign it 450, 000 r 475.000 500, 000 
ndia : 
Bituminouuuů sss r 85,837 92, 706 105,000 
A EE r 3,660 8,355 111 
Indonesia: Bituminous ss 164 172 228 
Iran: Bituminous ...... s «„ 1,157 1,323 1,102 


See footnotes at end of table. 
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Table 51.—Bituminous coal and lignite coal: World production, by country— Continued 
(Thousand short tons) 


Country 1 1973 1974 1975 r 
Asia—Continued 
Japan: 
Bituminous AA r 24,707 22,414 20,841 
Lignile A y y 94 83 ec 
Korea, North: Bituminous*!1 ,..........,. LL cL clc... 7,100 8,700 8,800 
Mongolia : 
UC ² A AAA 8 130 151 e 180 
Digite. cuotas asp o ee ee 2,432 2,576 e 2,800 
Pakistan: Bituminous and lignite- 22 1.280 1.653 1.100 
Philippines: Bituminouss a ««4«« 43 56 111 
Taiwan: Bituminous s "— r 8,668 3,235 8,402 
Thailand: Lignite e en 898 534 510 
Turkey : 13 
Bituminous. ocre a r 5,126 5,492 e 5,800 
F! aa r 7,193 7,911 e 8,700 
Oceania: 
Australia: 
Bituminous. cc Eege r 66,857 69,640 73,958 
A A A ee oe ie ee T Lcd 27,201 30,031 31,060 
New Zealand: 
Bitüum ness O ne ee 2,562 2,669 2,509 
iii. 8 160 159 150 
World total: 
Bituminous ... . 53 1,850,110 1,866,952 1,976,204 
ET a EECH 903,275 919,495 948,265 
Mixed grades |... ccc ccc Lc ccc ccc. ere 461,280 416,653. 501,100 
Total, all grades r 3,204,665 3,263,100 8,425,569 


* Estimate. P Preliminary. r Revised. 

1 In addition to the countries listed, Ecuador produces coal, but output was less than 500 tons 
annually in the years covered by this table. 

2 Includes material reported in national sources as brown coal. 

Ke e sources report only lignite production; a small amount of bituminous coal may also 
produced. 

* Official sources report the aggregate of bituminous coal and anthracite; distribution to these 
separate grades is estimated from reported total. 

5 Revised to zero. 

6 Output from Norwegian controlled portion only. Output of that portion of Svalbard controlled 
by the U.S.S.R. is presumably included in the total output recorded for that country. The U.S.S.R. 
output in short tons was as follows: 1978, 536,000; 1974, 540,000; 1975, 440,000. 

7 Run-of-mine output. 

8 May include a small amount of anthracite. 

9 Sales for year ending August 31 of that stated. 

10 Year beginning March 21 of that stated. 

11 Data include low-ranked coals, including some lignite. 

12 Year ending June 30 of that stated. 

18 Includes private sales. 

14 Bituminous coal plus lignite for the People’s Republic of China and Pakistan. 
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Figure 8.—Coal producing counties in the U.S. in 1975. 


Coal-Pennsylvania Anthracite 


By Dorothy R. Federoff * 


All of the reported production of anthra- 
cite in 1975 was in northeastern Pennsyl- 
vania. The anthracite region is divided 
geologically into four fields: Eastern 
Middle, Northern, Southern, and Western 
Middle. The area is also grouped into 
three trade regions: Lehigh, Schuylkill, 
and Wyoming. 

The total production in 1975 was 6.2 
million short tons, a decrease of 6.3% 
from that of 1974. The decrease was the 
result of a miners’ strike in April during 
negotiation of a new wage agreement and 
the loss of productivity per man-day. Of 
the total output, 47% was recovered from 
culm and silt banks, 42% was produced at 
strip pits, 10% was from underground 
mines, and approximately 1% was re- 
covered from dredging operations. Com- 
pared with tonnages produced in 1974, 
culm recovery declined 0.6%; strip 
production, 10.6%; underground produc- 
tion, 2.4%; and the recovery of river coal, 
49.3%. 

Total value of the 1975 output was 
$198.5 million, a 37% increase over that 
of 1974. The average commercial value, 
f.o.b. preparation plants for all sizes, in- 
cluding dredge coal, was $31.99 per ton, 
compared with $21.87 per ton in 1974. 
The average value of pea and larger sizes 
increased $14.63 per ton (from $30.41 
to $45.04), and the average value of 
buckwheat No. 1 and smaller sizes in- 
creased $8.78 per ton (from $18.53 to 
$27.31). 

Apparent consumption of Pennsylvania 
anthracite in the United States in 1975, 
calculated as production minus exports 
(including that exported to West Germany 
for use by the U.S. Armed Forces), totaled 
approximately 5.1 million tons, compared 
with 5.4 million tons in 1974—a decrease 


of 6%. Overall consumption was as fol- 
lows: Space heating, 41.7%; electric utili- 
ties, 29.096; coke making, 6.4% ; sintering 
and pelletizing, 4.6% ; colliery fuel, 0.2%; 
and other industrial uses, 18.1%., 

According to the U.S. Bureau of Census, 
exports of anthracite for 1975 totaled 
639,601 tons, with a net value of $25.8 
million. A 13% decrease in shipments was 
indicated, compared with 1974 exports. A 
more complete measurement of exports can 
be obtained by adding the quantity shipped 
for use by the U.S. Armed Forces in West 
Germany to the tonnage reported by the 
Bureau of Census. This computation indi- 
cates that 1,095,293 tons of anthracite was 
actually exported in 1975, a decrease of 
6% from 1974 exports. 

The Pennsylvania anthracite-mining in- 
dustry worked an average of 214 days in 
1975 and employed a work force of 3,907. 
Of that total, 733 were employed at under- 
ground mines, 1,468 at strip operations, 
400 in the recovery of culm and silt banks, 
15 in the dredging operations, and 1,291 
at preparation plants and other surface 
operations. In operation were 109 under- 
ground mines, 100 strip pits, 133 culm and 
silt banks, 8 dredges, and 91 preparation 
plants. 

Although the work force increased 1.6% 
in 1975, the decline in production was 
attributable to the strike during April and 
the loss of productivity per man-day. The 
productivity rate in average tons per man- 
day decreased from 7.87 in 1974 to 7.45 
in 1975. One fatality occurred in 1975 
(two in 1974), and nonfatal injuries 
increased from 262 in 1974 to 351 in 1975. 

The Bureau of Mines publishes a series 
of weekly and monthly reports containing 
estimates of production derived primarily 


1 Mineral specialist, Division of Fuels Data. 
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by factoring data on carloadings furnished 
by the railroads and monthly truck ship- 
ments provided by the Commonwealth of 
Pennsylvania. The weekly and monthly 
estimates have been adjusted to the pro- 
duction total for 1975 and are presented 
in tables 13 and 14. Selected historical 
data are presented in table 27. 

Legislation and Government Programs.— 
State and Federal Government public- 


works programs in the environmental. area - 


continued throughout 1975, and included 
contro] and extinguishment of fires at 
abandoned underground mines, reclama- 
tion of old strip pits and culm banks, and 
extinguishment of burning coal mine refuse 
banks. In addition, mine-water control 
projects were designed to secure the safety 
and livelihood of mine personnel and to 
protect anthracite reserves from the haz- 
ards of adjoining abandoned mine pools 
and possible inundation by surface flood 
waters. 

Hydrologic .studies were continued to 
evaluate mine-water problems. These in- 
volved determination of the varying 
heights of underground mine pools, their 
hydrostatic pressures, and their possible 
effect on barrier pillars and mine dams 
protecting active mining operations, and 
on acid mine-water drainage into surface 
streams and the unconsolidated valley fill. 
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Under the closely related mine-water con- 
trol program, a comprehensive series of 
mine-pool monitoring stations have been 
installed, and additional phases of the 
project are proceeding in the Western 
Middle, and Southern fields. 

A program continued for. mined-land 
demonstration activities mainly directed to 
public health and safety problems associ- 
ated with mine subsidence. Progress in- 
cluded the adaptation of pressure flushing 
to larger sized mine refuse materials and 
efforts to monitor the effectiveness of 
mine sealing and flushing. Efforts included 
investigations into the causes and environ- 
mental effects of mine subsidence, attempts 
at early detection, an inventory of.cases of 
subsidence, and development of more 
economic techniques for controlling and 
preventing mine subsidence. 

The value of the longstanding map-folio 
program to the public was demonstrated 
by the numerous requests received by the 
Bureau of Mines from Federal and local 
authorities. The requests were for aid in 
evaluating subsurface conditions to deter- 
mine subsidence potential for proposed 
civic Improvements and as a cause of 
possible structural failure in bridges and 
highways. Work continued on compiling 
surface and bed maps in — 
sequence for selected areas. 


Table 1.—Salient statistics of the Pennsylvania anthracite industry 


1971 1972 1978 1974 1975 
Production: 
Preparation plants short tons .. 8,323,168 6,618,205 6,877,512 6,454,885 6,117,166 
Dredges A mimm do 389,609 476,792 441,076 150,468 76,142 
Use at colleries for power ! 
and heat ...........- motuum tne do 14, 548 11,298 11.878 12,018 10,012 
Total production ..........-.- O .... 8,727,325 7,106,295 6,829,961 6,616,866 6,208,810 
Nane thousands — 5103, 469 85,251 390,260 $144,695 $198,481 
Average sales realization per short ton on | 
preparation piant shipments (excludes 
dredge coal): 
Pea and large E $16.39 $17.18 $18.76 $30.41 $45.04 
Buckwheat No. 1 and smaller .......... $9.90 $10.14 $11.80 $18.88 $27.61 
All ⁵ AA Sy. sas $12.08 $12.40 $18.65 $22.19 $32.26 
Percentage of total preparation-plant 
shipments (excludes dredge coal) : 
Pea and larger 22 33.6 32.0 81.4 28.8 26.7 
Buckwheat No. 1 and smaller 66.4 68.0 68.6 71.2 78.3 
Exports! _.. en short tons .. 671,024 748,451 716,546 735,173 639,601 
Consumption, apparent? do .... 7,838,000 5,915,000 5,671,000 5,448,000 6,108,000 
Average number of days worked 239 216 234 21 214 
Average number of men working daily 5,800 4,783 4,083 8,847 8,907 
Output per man per day ...... short tons 6.30 6.88 7.15 7.87 7.45 
Output per man per year do 1.505 1,486 1,678 1,720 1,594 
Quantity cut by machines do 6,018 E BE n d 
Quantity mined by stripping . do -... 4,478,850 3,483,076 3,278,977 2,868,788 2,563,701 
Quantity loaded by machines | 
underground „4 _.. do 669,691 593,997 421,202 307,475 298,944 
Distribution: . | 
Exports to Canada! i do 466,039 500,806 477,692 481,345 548,552 
Load nto vessels at . 
Lake Erie? do 51.402 89,177 19,244 22,965 12,476 


1U.S. Department of Commerce, 1971-75 export data does not include shipments to U.S. mili- 


tary forces. 
2 Excludes shipments to U.S. Armed Forces. 
3 Ore and Coal Exchange, Cleveland, Ohio. 
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Figure 1.—Coalfields, regions, and counties of the Pennsylvania anthracite area. 


DOMESTIC PRODUCTION 


Underground production continued to mines in 1975 totaled approximately 
decline because of the health and safety 641,000 tons, a decrease of 2.4% from 
regulations, manpower shortage, and the that of 1974. The Schuylkil region ac- 
high cost of pumping water from flooded counted for 99.1% of the output, and the 
mines. The output from underground Wyoming region for the remainder. 
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Production from strip operations totaled 
about 2.6 million tons, a decrease of 
10.6%. In the Schuylkill region, strip 
mine production totaled 1.3 million tons, 
a decrease of 10.096; in the Lehigh region, 
1.1 million tons, a decrease of 11.696; and 
in the Wyoming region, 189,000 tons, a 
decrease of 9.196 from that of 1974. 

Culm and silt recovery remained at 
almost the same level—2,922,000 tons in 
1975 (2,940,000 tons in 1974). Of the 
total, 720,000 tons was recovered in the 
Lehigh region, an increase of 53.8% over 
that in 1974, and 710,000 tons was re- 
covered in the Wyoming region, an in- 
crease of 63.296. However, the 1,492,000 
tons recovered in the Schuylkill region 
showed a decline of 26.896 from that of 
1974. 

Dredging operations produced approxi- 
mately 76,000 tons in 1975, compared 
with 150,000 tons in 1974—a drop of 
49.396. Several operations were discon- 
tinued because insufficient coal remained 


in the riverbed to make the salvage oper- 


ations economically feasible. 

Total production in the Lehigh region 
for 1975 was 6.896 greater than in 1974. 
A decrease of 11.696 in strip mine pro- 
duction was offset by a 53.8% increase 
in the recovery of anthracite from culm 
banks. The Schuylkill region had a de- 
crease in production of 17.6% from that 
in 1974. Although underground production 
increased 1.9%, all of the other categories 
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had losses: Strip production, 10.0%; culm 
bank recovery, 26.8%; and the recovery 
of river coal, 49.3%. Output in the 
Wyoming region increased 33.7% over 
that in 1974. The 63.2% increase in the 
recovery of anthracite from culm banks 
compensated for the decreases in under- 
ground and strip mine production of 
82.4% and 9.1%, respectively. 

Mechanical loading of underground 
anthracite in 1975 declined 2.6% from 
the 1974 level. However, the loading units 
dropped 60.4%, owing to the closure of 
a large underground mine in the Wyoming 
region. Although the total output of me- 
chanically loaded coal decreased by 8,000 
tons from the 1974 output, the percentage 
that was mechanically loaded remained 
the same—47%. In operation were 15 
scraper loaders, 4 mobile loaders, and 25 
conveyor and pit-car loaders. 

Equipment used in the stripping oper- 
ations and culm recovery consisted of 146 
front-end loaders, 43 power shovels and 
105 draglines—relatively comparable to 
that in 1974. 

The three leading counties in the pro- 
duction of anthracite were Schuylkill 
County, with a total of 2,997,000 tons; 
Luzerne’ County, 1,522,000 tons; and 
Northumberland County, 798,000 tons. 
Other counties producing anthracite were 
Berks, Carbon, Columbia, Dauphin, Lack- 
awanna, Snyder, and Sullivan. 


DISTRIBUTION 


Reports submitted to the Bureau of 
Mines by producers, wholesalers, and ex- 
porting firms indicated that 5,946,229 
short tons of Pennsylvania anthracite was 
shipped during the 1975 calendar year— 
a decrease of 4.7% from that of 1974. 
Where possible, coal used largely for gen- 
erating electricity and for colliery fuel 
was eliminated from the statistics. Of the 
total shipped to market during the year, 
81.6% was shipped to points in the United 
States (a decrease of 4.3% from that in 
1974); exports to the Canadian market 
totaled 543,552 tons, or 9.1% of the total 
(an increase of 12.9% over 1974 ship- 
ments); and exports to countries other 
than Canada totaled 551,741 tons (a 
decrease of 19.8% from those in 1974). 

In the U.S. market, shipments of pea 
and larger sizes continued to decline 
(24.3% in 1975; 12.7% in 1974). In 


contrast, the demand for industrial sizes 
continued to increase—3.1% in 1975 com- 
pared with 2.3% in 1974. The pea and 
larger sizes comprised 21.3% of the total 
distributed (26.9% in 1974), and buck- 
wheat No. 1 and smaller sizes comprised 
78.7% of the total (73.1% in 1974). Ship- 
ments in the Middle Atlantic States in- 
creased 1.1% .over those in 1974, but other 
shipments declined: Those to the New 
England States, 26.4%; to the South At- 
lantic States, 48.1%; to the Lake States, 
28.0%; and to Other States, 21.6%. 

Of the total anthracite distributed, 
3,802,641 tons was shipped by truck and 
the remainder by rail. Additional details 
of anthracite distribution for 1975 are 
presented in a Bureau of Mines report.* 


2 U.S. Bureau of Mines. Distribution of Pennsyl- 
vania Anthracite for the Calendar Year, 1975. Min- 
eral Industry Survey, Oct. 15, 1975, 8 pp. 
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CONSUMPTION AND USES 


Domestic consumption of Pennsylvania 
anthracite in the United States in 1975, 
calculated as production minus exports 
(excluding shipments to the U.S. Armed 
Forces in West Germany), totaled 5.1 
million net tons, compared with 5.4 million 
tons in 1974—a decrease of 5.6%. Con- 
sumption of anthracite for space heating 
declined 17.4%, principally because of 
losses to competitive fuels. Consumption 
of anthracite by the steel industry declined 
because, throughout most of 1975, steel 
customers were working their inventories 
down to levels more in line with their busi- 


ness activities. The process continued into 
the third quarter, resulting in lower steel- 
product shipments in 1975, compared with 
those in the same period in 1974. Overall 
consumption was as follows: Space heating, 
41.796; electric utilities, 29.0%; coke 
making, 6.496; sintering and pelletizing, 
4.696; other industrial uses, 18.196; and 
colliery fuel, 0.2%. Although consumption 
for “other industrial uses" increased 68.2% 
over that of 1974, declines were indicated 
in the electric utilities, 1.196 ; coke making, 
26.696; sintering and pelletizing, 35.4%; 
and colliery fuel, 16.7%. 


STOCKS 


Monthly data on stocks held at retail 
dealers’ yards indicated an inventory of 
59,000 tons at yearend 1975, a decrease 
of 35.2% from that of yearend 1974. 

Electric utilities reported an increase of 
5.6% in their inventories—982,000 tons at 
yearend 1975 compared with 930,000 tons 
at the end of 1974. 


Stocks at coke plants totaled 126,000 
tons at yearend 1975, a decrease of 26.7% 
from the 172,000 tons at yearend 1974. 

Stocks at Upper Lake Docks (Lake 
Superior and Lake Michigan) were less 
than 500 tons at yearend 1975, relatively 
comparable to those at yearend 1974. 


PRICES AND SPECIFICATIONS 


Based on total production, including 
colliery fuel and dredge coal, the average 
value per ton for 1975 was $31.99 f.o.b. 
preparation plant, compared with $21.87 
per ton in 1974, an increase of 46.3%. 
The average value per ton of the larger 
size groups in 1975 was $45.04 f.o.b. 
preparation plant, an increase of $14.63 
from that in 1974. The prices for indi- 
vidual sizes (excluding dredge coal) were 
as follows: Egg, $45.82 (an increase of 
$12.91); stove, $46.59 (an increase of 
$15.05) ; chestnut, $45.34 (an increase of 
$14.28) ; and pea, $42.33 (an increase of 
$14.72). 

The average value of the smaller size 
groups was $27.61 per ton f.o.b. prepara- 
tion plant, compared with $18.88 per ton 


in 1974, an increase of $8.73. The indi- 
vidual prices for the smaller sizes were 
buckwheat No. 1, $43.50 (an increase of 
$15.14) ; buckwheat No. 2 (rice), $39.86 
(an increase of $13.13) ; buckwheat No. 3 
(barley), $37.43 (an increase of $14.27); 
buckwheat No. 4, $33.80 (an increase of 
$14.45); buckwheat No. 5, $25.74 (an 
increase of $6.92); and the “other” cate- 
gory, $12.29 (an increase of $3.52). 

The Black Diamond magazine quoted 
wholesale prices f.o.b. preparation plants 
in 1975 as follows: Egg, stove, and chest- 
nut, $42.50 to $47.50; pea, buckwheat 
No. 1, and buckwheat No. 2 (rice), $37.50 
to $42.50; and buckwheat No. 3 (barley), 
$35.50 to $42.50. 


FOREIGN TRADE 


According to the data released by the 
U.S. Bureau of Census, 639,601 short tons 
of Pennsylvania anthracite was exported 
in 1975, a decrease of 13% from that 
shipped in 1974. Of the total, 8596 was 
exported to Canada (an increase of 12.9% 
over that shipped in 1974), 1.3% to South 
America, 0.596 to Asia, and the remainder 
to other countries. The Census Bureau 


figures do not include anthracite shipped 
abroad for the use of U.S. Armed Forces 
in West Germany; therefore, a more com- 
plete measurement of exports can be ob- 
tained by adding the military tonnage 
(455,692 tons) to the tonnage reported 
by the Bureau of Census. Consequently 
1,095,293 tons of anthracite was exported 
in 1975. 
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WORLD REVIEW 


Complete data on output are not avail- 
able from all anthracite-producing coun- 
tries. Some data are only estimates, while 
other data include coals that, by US 
standards, are of no higher quality than 
semianthracite. Despite these inadequacies, 
the information is sufficiently accurate to 
indicate general trends. Based on such 
information, and in full recognition of the 
margin of error that could exist, it is 
indicated that total world production in 
1975 was 195.2 million tons, an increase 
of 0.896 over the 193.7 million tons pro- 
duced in 1974. 

The combined output of the U.S. S. R., 
North Korea, the People's Republic of 
China, and the Republic of Korea totaled 
160.4 million tons, or 82.296 of total 
world production. Countries registering 
increases in the production of anthracite 
include the Republic of Korea, 15.3%; 
Morocco, 13.6%; North Vietnam, 12.8%; 
the Republic of South Africa, 10.9%; 
Spain, 4.4%; North Korea, 2.996; and 
the U.S.S.R., 0.496. 

China, People's Republic of.—Coal de- 
posits are known to exist in widespread 
areas of China, ranging in quality from 
brown coal through all types of bituminous 
coal to anthracite. The biggest anthracite 
producer is Yangchuan, comprising 12 
pairs of mine shafts, or 4 to 6 mines, in 
Shansi Province. Yangchuan increased its 
production in 1975. The other major 
anthracite-producing district is Mentoukou. 
These two major districts combine with 
other smaller districts to produce 22 million 
tons of anthracite annually. 

Japan.—Production of anthracite in 1975 
totaled 101,000 tons, compared with 
154,000 tons in 1974—a decrease of 
34.4%. Imports totaled 1,131,000 tons, 
a decline of 32.4% from that of 1974. 
The principal sources were North Viet- 
nam, 555,183 tons (a decrease of 24.2%) ; 
the People’s Republic of China, 367,284 
tons (a decrease of 9.2%); and Canada, 
112,440 tons (a decrease of 24.1%). The 
total comprised 91.5% of the anthracite 
imported in 1975. The remainder was im- 
ported from North Korea, the Republic of 
South Korea, the Republic of South Africa, 
the U.S.S.R., and the United States. 

Korea, North.—Output of anthracite to- 
taled 35.0 million tons in 1975, a 2.9% 
increase over the 34.0 million tons in 
1974. Geological prospecting teams re- 


portedly have discovered coal deposits that 
will play a big role in attaining the 110.0- 
million-ton coal-output target. Fairly large 
deposits are located in the Inchon and 
Ipsok districts. Prior to the recent dis- 
covery, coal deposits estimated at tens of 
millions of tons were discovered in the 
Tokchon district, south Pyongyang Prov- 
ince. A coalfield is being developed in the 
Namyang district in the same Province. 
Anthracite deposits estimated at 8 billion 
tons are primarily in the vicinity of Pyong- 
yang. Mass movement of coal has an 
important role in North Korea’s rapidly 
expanding coal industry; consequently, 
pipes, cableways, and belt conveyors are 
being introduced in various areas of the 
coal regions. The latest coal mining project 
to be completed is the 10-mile cableway. 

Mexico.—Virtually all coal reserves lie 
in the areas of Barrancas, Oaxaca, and 
Coahuila. Barrancas contains an estimated 
22 million tons of coal, predominantly 
anthracite. The largest consumer of solid 
fuels in Mexico is the steel industry. As 
indigenous coal production increases, im- 
ports will in all probability decline. Imports 
of anthracite from the United States in 
1975 totaled 12,128 tons, compared with 
10,317 tons imported in 1974—an increase 
of 17.6%. 

Morocco.—Production of anthracite in 
1975 totaled 719,000 tons, an increase of 
13.6% over that of 1974. Despite local 
unemployment in the past, it has been 
difficult to recruit labor owing to poor 
working conditions and wages. At present, 
mechanization plans are underway that 
should ultimately help improve these con- 
ditions. Although the expansion program 
is primarily to satisfy domestic require- 
ments, demand for coal is expected to 
decline in favor of oil It is therefore 
possible that limited quantities of anthra- 
cite could be made available for export. 

Peru.—A survey conducted by Kopex 
of Poland indicated that coal deposits at 
Alto Chicama (La Libertad) contain 270 
million tons of anthracite, of which 59 
million tons are proven reserves. The sur- 
vey is part of a feasibility study for the 
development of the reserves and the con- 
struction of a 240-megawatt power station 
at Alto Chicama. Peru produced an 
estimated 11,000 tons of anthracite in 
1975. 

South Africa, Republic of.—Output of an- 
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thracite in 1975 totaled 1.8 million tons, 
an increase of 10.9% over that in 1974. 
The discovery of what is believed to be 
one of the richest coal deposits in Africa 
in the Nongoma district of Kwazula, South 
Africa, has been announced by Ubombo 
Mines. Investigations reportedly show that 
the reserves of anthracite will be greater 
than those of the rest of South Africa 
combined and could prove to be in excess 
of 100 million tons. 

South Korea, Republic of.—The produc- 
tion of anthracite in 1975 totaled 19.3 
million tons, compared with 16.9 million 
tons in 1974—an increase of 15.3%. 
South Korea’s efforts to exploit indigenous 
coal reserves to the maximum extent to 
insure a stable supply of low-cost fuel for 
household needs will be assisted by the 
Asian Development Bank. The bank loan 
is for the foreign exchange component of 
the Coal Development Project, which con- 
sists of the rehabilitation and expansion 
of coal-production facilities at Dai Han 
Coal Corp. (DHCC), a wholly Govern- 
ment-owned corporation. The money will 
be used for overseas purchases of mining 
equipment, plant, and safety equipment 
and to cover the services of foreign con- 
sultants who will assist in the implementa- 
tion of the project. The project is ex- 
pected to be completed by the end of 
1978; its aim is to increase DHCC’s 
annual coal production from the current 
level of about 4.5 million tons to approxi- 
mately 6.2 million tons in 1979. The 
Government plans to reduce the country’s 
dependence on imported oil and maximize 
the development of coal and water power 
resources, as well as its utilization of 
atomic energy. The aim is to have coal 
products account for 34.1% of the total 
energy supply by the year 1980, an in- 
crease of 3.4% over the previous target. 
Proven coal reserves (predominately an- 
thracite) are currently estimated to be in 
the range of 546 million tons. At present 
projected mining rates, the proven reserves 
are adequate to support coal production 
for 23 years. 

Spain.— Although Spain produced 3.4 
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million tons of anthracite in 1975, an 
increase of 4.4% over that of 1974, im- 
ports rose from 6,758 tons in 1974 to 
19,660 tons in 1975. Of the total, 19,335 
tons was imported from the Republic of 
South Africa and the remainder from the 
Netherlands. 

United Kingdom.—Output of anthracite 
in 1975 totaled an estimated 2.7 million 
tons, a decline of 3.3% from the 1974 
level. At the large Maesgwyn opencast site, 
Glynneath, where an estimated 1.5 million 
tons of anthracite remains to be recovered, 
an 1,800-ton dragline, with a 247-foot 
boom and 40-cubic-yard-capacity bucket 
to remove overburden, is back in operation 
after a 12-month overhaul. The dragline 
is the largest in use in South Wales and 
the second-largest in Britain. 

U.S.S.R.—Production of anthracite in 
1975 totaled 84 million tons, an increase 
of 0.5% over that of 1974. The output of 
anthracite and bituminous coal in the 
Donetsk Basin is to reach an estimated 
231 million to 233 million tons by 1980, 
and the projected 1985 figure is 245 
million tons. Because this region contains 
vast fields of anthracite and coking coal, 
the U.S.S.R. will insure an increased out- 
put by renovating old mines, reopening 
new mines, and using highly efficient ma- 
chines and techniques to increase capaci- 
ties for coal extraction and processing. 
Principal recipients of the exports of an- 
thracite are Europe and Japan. 

Vietnam, North.—Output of anthracite 
totaled 4.4 million tons in 1975, an in- 
crease of 12.896 over that of 1974. 'Total 
known coal reserves, predominately an- 
thracite, are estimated at 2.5 million to 3.0 
milion tons. The Hon Gai mine, the 
largest in the country, expects to produce 
about 4.4 million tons annually. The bur- 
geoning coal export trade is likely to 
increase the utilization of the port of Hon 
Gai, although most coal for export is 
presently handled through Cam Pha. Japan 
may be importing coal in quantity from 
Vietnam; exports to Japan in 1975 totaled 
555,183 tons. 


TECHNOLOGY 


The Energy Research and Development 
Administration (ERDA) is examining the 
combustibility characteristics of refuse 


materials from anthracite mining opera- 
tions and reject streams of preparation 
cleaning plants in a fluidized-bed combus- 
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tor at the Morgantown Energy Research 
Center, Morgantown, W. Va.“ 

The value of this refuse as a fuel is 
important in the anthracite region because 
of the decline in mining in the area, which 
has led to a growing dependence on oil. 
The burning of this material in fluidized- 
bed combustors would provide fuel in a 
region that needs fuel. 

The ` atmospheric-pressure fluidized-bed 
combustor is basically a refractory-lined 
cylindrical combustor of 18-inch internal 
diameter in the bed region, with an ex- 
panded freeboard cross section of 24-inch 
diameter. The combustor is equipped with 
a horizontal, water-cooled heat exchanger 
submerged in the bed and a separate water- 
cooled tube bundle in the freeboard to 
reduce gas temperature. To control tem- 
perature with the low-heating-value refuse 
fuels, six hairpin loops of %-inch 310 
stainless steel pipe with individual water- 
flow controls were installed. Fuel is pneu- 
matically injected into the base of the 
combustor with room-temperature air. 
Fluidizing air is provided through a plenum 
that feeds a number of orifices in the 
conical distributor. The reject solids that 
are separated from the exit flue gas by 
the primary cyclone can be reinjected into 
the bed with an air injector for carbon 
burnup. Flue gases are further cleaned by 
the secondary cyclone and parallel bag 
filters before exiting through the stack. 
Gases are sampled for online analysis at 
the exit of the combustor. Excess spent bed 
material is withdrawn through the apex of 
the inverted conical air distributor with 
a screw feeder. 

An operating period with the combustor 
typically lasts 5 days, 24 hours per day. 
Startup begins by preheating the empty 
combustor vessel with a premixed natural 
gas-air flame through the air distributor. 
When operating temperature is reached, 
the fluidized bed is built by feeding either 


MINERALS YEARBOOK, 1975 


a 50-50 mixture (by weight) of anthracite 
refuse and inert material (such as lime- 
stone) or with the anthracite refuse di- 
rectly. When the planned bed depth has 
been achieved, the natural gas flow is cur- 
tailed, and the temperature of the bed is 
stabilized by adjusting water flow in the 
submerged heat exchanger followed by 
reinjecting the primary cyclone ash. The 
complete startup procedure requires 2 to 
4 hours from cold lightoff to stabilization 
of temperatures with normal.feeding of 
refuse and reinjected ash. 

Two anthracite refuse materials with 
widely different characteristics have been 
burned to date—a fine silt refuse and a 
much lower quality material from a re- 
worked bank. “These refuse materials repre- 
sent two extremes of fuel quality. The silt 
approaches anthracite in analysis and 
heating value, while the reworked refuse 
bank is much poorer in quality, containing 
mostly slate and "bone" (laminated coal) 
and slate agglomerate of medium-carbon 
value). The fluidized-bed combustor is 
well suited to burning such materials 
because of the inherent low carbon in the 
bed coupled with the good mixing and 
long residence times used to burn the 
relatively unreactive carbon found in the 
two waste materials. Generally, the com- 
bustion tests with these refuse materials 
have demonstrated satisfactory carbon 
burnout and smooth, sustained operations. 
The results indicate that the fuel value 
in the refuse carbon can be easily recov- 
ered in a fluidized-bed combustor. Fluid- 
ized-bed combustors with waste heat boilers 
located near the supply of anthracite waste 
could recover the heating value contained 
in this reject material and reduce the 
environmental impact of the refuse piles. 


5 Wilson, J. S., and D. W. Gilmore. Preliminary 
Report on Fluid-Bed Combustion of Anthracite 
Wastes. Pres. at the 4th Internat. Fluidized-Bed 
Combustion Conf., McLean, Va., Dec. 7-11, 1975; 
Energy Res. and Devel. Admin., 1975, pp. 1-3. 
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Table 2.—Standard anthracite specifications approved and adopted by the Anthracite 
Committee, effective July 28, 1947, and amended July 20, 1953 


Percent 

Round test mesh Undersize Maximum impurities 1 

Size (inches) are EA ˙ Á€— 

- nie 2 
mum mum Slate Bone Ash 
Broken 2 Through 4 8/8 ....... -— s 1% 2 11 
Over 8 1/4 to ...... 16 714 € == za 
%%7§˙»; 2 ARE Through 8 1/4 to 8 A es 116 2 11 
Over 2 7/16 ......-.. 16 114 ain 8 11 
Stove Ce Through 2 7/16 ...... SE = 2 8 11 
| Over 1 5/8 ---------- 15 714 Ed ee = 
Chestnut Through 157822 im EN 8 4 11 
Over 18/16 .......... 16 711% SH ‘ai sa 
POO) A ER A Through 18/16 ....... M = 4 b 12 
Over 9/16 ........- Se 15 116 SH ce zm 
Buckwheat No. 11 Through 9/16 ....... e SC ee -— 18 
Over 5/16 ........--- 16 716 ds Sa ás 
Buckwheat No. 2 (rice) .... Through 5/16 ........ M a: e zie 18 
Over 3/16 .......-.-- 17 114 A mae * 
Buckwheat No. 8 (barley) .. Through 3/1 e s ëm wa 15 
| Over 8/82 ........... 20 10 ao ad inte 
Buckwheat No. 44 Through 3/82 ......- e Em ES BA 15 
Over 3/6422 80 10 DR em E 
Buckwheat No. 5 Through 8/64 isos NL NL ES 22 16 


NL No limit. 

1 When slate content in sizes from broken to chestnut, inclusive, is less than above standards, bone 
content may be increased by 11% times the decrease in slate content under the allowable limits, 
but slate content specified above shall not be exceeded in any event. 

A tolerance of 195 is allowed on maximum percentage of undersize and maximum percentage 
of ash content. 

es SE percentage of undersize is applicable only to anthracite as it is produced at preparation 


Slate is defined as any material that has less than 40% fixed carbo 
Bone is defined as any material that has 409% or more, but less than 75%, fixed carbon. 
2 Ash determinations are on a dry basis. 


Table 3.—Project report 
. s Status of 
Project location Project description Sponsor report 
ACID GOAL MINE DRAINAGE 

Anthracite fields ....... Monthly measurements of mine U.S. Geological Continuous. 

water levels and overflows. Survey and 

U.S. Bureau 

of Mines. 

Columbia, Northumber- Mine Drainage Project No. 46, U.S. Bureau of Work completed 
land, Schuylkill Phase D, construction of mine Mines and in 1975. 
Counties. water pool monitoring stations. Commonwealth 

of Pennsyl- 
vania. 

Carbon, Dauphin, Mine 8 Project No. 46. do ........ Work started 
Schuylkill Counties. Phase in 1975. 

Schuylkill County, General Son ktFucHon of treatment Commonwealth Work completed 
Rausch Creek. plant. of 1 in 1975. 

vania. 

Lackawanna County, Restoration —Ó — — OO’ —— Do. 
Lackwanna River and 
Mayfield Hosey Run. 


SURFACE SUBSIDENCE 


Lackawanna County: 
Carbondale W -. Appalachian subsidence control, Commonwealth Work completed 


project No. 8. of Pennsyl- in 1976. 
vania and 
U.S. Bureau 
of Mines. 
Dickson City ...... Subsidence control, backfilling .. U.S. Bureau Work started 
of Mines. in 1975. 
Olyphant Borough Demonstration project for hy- .... do- Work in progress 
draulic bac ing into inacces- in 1976. 


sible mine voids to establish 
limitations in the use of the 
pumped slurry. 
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Table 3.—Project report.—Continued 


; : | ; Status of 
Project location Project description Sponsor report 
SURFACE SUBSIDENCE—Continued 
Lakawanna County— 
Continued 
Scranton: 
Green Ridge Demonstration project for filling U.S. Bureau of Work started in 
section. mine voids under approximately Mines 1972; com- 
35 acres. I pleted in 1975. 
Hil section .... Filling abandoned mine voids .. U.S. Bureau of Work in progress 
Mines and in 1976. 
Common wealth 
of Pennsyl- SS 
vania. 
Minooka section. Filling mine voids. Blind-flushing .... do Work completed 
| approximately 17 acres of a in 1975. 
pilot demonstration project 
Southside Hydraulic flushing of mine voids, .... do ........ Work in progress 
section. project No. 11. in 1976. 
Luzerne County: | 
Pittson Subsidence control ...........-- „ NOE atat ten 
n š 


Lakawanna County: 
reek, Boroughs 


Centralia Borough ER 


UNDERGROUND MINE FIRES 


Mine fire control using a pumped 
slurry backfilling method of 
burned breaker refuse. 


Appalachian mine fire control, 


U.S. Bureau of 
Mines. ` 


U.S. Bureau of 


including exploratory drilling Mines and | 
and underground barrier pillars Commonwealth 
formed by injecting, fly ash into of Pennsyl- 
mine voids. vania. 


Work SE 
in 1975. 


ura continues 
in 1 5. 


SURFACE MINE RECLAMATION PROJECTS 


Cedar Avenue ..... 


Taylor Borough ... 


Revegetation project ot barren U.S. Bureau of 


mine lands, research demon- Mines and 
stration. Commonwealth 
of Pennsyl- 
vana 
Keyser Valley strip mine area rec- .... do- 
ation, demonstration proj- 
Refuse-bank reclamation demon- .... dO ........ 


stration project on the feasi- 
bility of using anthracite fly 
ash with lime, grass seeds, and 
legumes to vegetate the sur- 
face. Project is under the di- 
rection of the Energy Research 
and Development Administra- 
tion at Morgantown, W. Va. 


Work completed 
in 1975. 


467 


COAL—PENNSYLVANIA ANTHRACITE 


“Zed 1xəu uo S30UJ00] seg 


 8'022 9°29 ERT COW OLZY O'LZb SLZ Lët S'LCb er 28 T OBS 9789 08.9 08.8 ____________ Y ON JESYAMONZ 
32-688 vog Lang 0'998 oases 0'998 0˙998 0'998 0998 0998 0998 06 068 068 06IS 900017 1 
Sau 48 IW "dot “gəxəpur Iud Ə[8sə[oq AA 
990't q'Td- 090'T 6L 99 SL 96 08 LO $8 12 96 981 TOL 601 // mL 
veg reet 089 99 LY 9 99 19 68 69 19 79 c9 6} 19 T7777777-77-----— 99H PUE [ “ON JB9YMAADINE 
068 L6— PLZ St 8 71 gt 21 gI LT IT LC 19 0» 9y 7 ne eg ee sə q 
138 999— 971 TI 8 L4 ! 91 LA or L 6 8T eT et ZI —————— 193181 pus nuss 
e `SƏLIƏAI[ƏD AI[BIP [BPU 
16 $998— 62 62 y» 8» 6y eg 29 69 6L 06 16 18 LC E EE EE, OL 
91 $1I$— II TT II II et 81 gI 91 71 LA 91 CU 91 — pus T “ON Ong 
L L98— 1 T g e $ [4 3 [4 $ - g g y L 7 D səq 
89 608— Ly LY Te 98 vs 18 Ly 89 89 LO eL 29 19 DS D m pue ynuyseyH 
e “SPIVÁ I9[89P [T6393 ur SHINS 
(9) x (9) (e) (9) (9) (9 (o) (9) (9) (ə) (9) (9) (9) (9) "DEZ AVT 
SS ES SES = em SC SC = = SS SES x: = SS sx —— n o dns IM] 
: a :8X90p sxe] dd uo 219039 
GLI L92— 981 9321 8 6321 831 Lët QT 181 981 271 691 291 TLI —P— p — — 810028 
L4 4 4 VIE 828 87 LS ec 93 93 92 SS 92 Lë 88 ec 0 /— "777777 Bulzuogies e? Pa in 
096 99+ 2868 386  080'T 080'T 900'T £00'T 92986 296 896 L86 976 216 026 n 
Sept TI— 287 I LIT OZI OZI GIT OSTI et 621 PPI SIT OTF TZI 881 or uondumsuop | 
g SORTA IPA 
—fq 8P038 pue uonduinsuod [erusnpuj 
921 621— 079 29 1e 92 801 257 68 99 91 89 Sg vy 68 EE, a OC NUT 
8 009— I (9) (9) (9) (9) (9) (9) (9) (9) (9) (e) (9) (e) 7 (sBuppeop91) SHA 
z -7 g (9) (9) (9) (9) (9) (9) (9) (o) (9) (9) (9) (9) Pw — —ů— = 1402 
dë 9 :3P8I) xoop exwT IMÁN 
ez SLy— St = = $ 2 $ bm Z Z S ES SS ——— y 8BUpB0o[ ƏT MT 
*uornqrr1std 
68 08I— Sg 4 3 g g g g g g I € 8 e ——————--—------- (ans PUBENOY}) gsS3ujpeo[re) 
Lt6'8 r8— 009 739 ZZZ sig 188 908 692 862 892 8614 788 898 718 „„ 
610°S $'19— $20°S 631 891 691 OGI 802 781 OGE 102 99 961 861 861 . ———————— ae m &g 
: (səzt1g (e 
uo SƏDUƏqSWA pug DnD) sSl)uƏudrqS 
LT9°9 CC — 8029 089 239 099 009 989 29 W 399 0. 779 989 079 — ( [goo 23p31p 


‘sales (woo[ pny əulur Suppnpoup) uorjonpoiq 
(qu30 , 


MOL — Her mei "YI “AON “PQ “ds Sny “¿mp ont Zen “dy mn PAI oer 


(P9JUIPUT oeparosqio SE 3d20xo 'suo3 31009 PUBSNOY Y ) 
SZ6I ur Knsnpur yperpue emreAjísuuad n ur sjuourdopoAop puou jo Kreurung—' AQEL 


MINERALS YEARBOOK, 1975 


468 


8619 102% 2661 9L GL L: Lä 9217  T66'l 906 L6L LOT eg Gees 001'T SLL'lL 686 $L ^ g [8303 puei) 


Z99Y 9878 LETI 9; GL D qg8»'P  6F8'8 98UT SLL VIL 19 ës 39981 804  OPI'I 6 rg 7 E. PI 
| | JEMMING [BIOL 
609% T  Lv9'l 29 OL 92 I 999 T sët 19 Lë 998 12 188 Z9L 92 898 798 FT M M y IJO 
392 998 968 m e ee Z9L 998 968 Z8 61 $1 T89 ese 252 681 9 981 29 'oN JeeyMyong 
SIE $32 161 x 8 E viv $66 1614 29 19 y 89 981 181 98 98 19 -777 y ON FeayMyAonG 
989 9¹ 0138 = x We 989 GLY OIZ 61I FIT 9 vor 2923 851 191 POTU 29 T-7-7-77^ (4egureq) 
g “ON 19eeu^xong 
$29 gg OL SEN ES SS 979 897 00 98 88 8 v8z 688 9F gert 281 12 VC (9911) 
E i ' Z ON JS9yaxong 
649 TAS 803 zn = ag 649 IIS 808 86 28 TI 808 61 901 881 06 26 “77 I 'oN Peoymyong 
8891 LLL 998 "e SS EDS 889'T LLL 998 881 88 09 198 Jp 868 889 033 e "7777777" z 193.18] 

Ü pue vad [930], 
vor 208 101 ee Se p OY 208 TO! 67 97 8 35 OLI €, ( sss "oq 
919 818 19% SR Se ag 919 818 298 TY 62 $1 188 681 871 202 001 101 FF mugsouO 
289 891 788 Se Im n 189 891 788 LG L 0€ 168 911 91LI 812 18 ERT EE ƏA01S 
211 y VII m c: aa LTI y PHI vt I 81 2 ( I 101 3 DU. cho SPS ee 33H 
TOS T Pd Ger een ns S — Wes SÉ T "PE pid ms S E ax d 777-uexoiq pus dung 

| :Suo) 


31078 pusesnoq3 “4yyuent) 


DA — na: 


110 šian € SOSA TOT r U01334 SuruioA M U01331 [[11]4NY9S gäer? 
AH WOLT 


gu g [d uon radoad Ootd 


3zis pue uoršər Aq ‘cee, ur 23r e1qyue emeA[Ásuuoq jo uononpoud [er:əurutory— AL 


| | “VL6T 107 suo Nous TTO'CIP GPM soreduioo SUL 
“832107 ATUN "ett out oi sq10dxo Buypnpouy SPUB[IS9YIPPN Ə} pue ÁUBULIOS) IIM O3 peuSisuoo IIIM SUO} JIOUYS LLOTI [8303 SIG? JO 5161 103 Sud} Lous 
YL1'689 Ota pareduuoo “9,61 B3upinp sdoing oi pejiodxo oe 3J1981YJUE JO suo JOYS 981 389 “SPBOI[IBYH UBILISULY JO UOIJBIDOSS Y oui 0} Surpi099y —'"310N 
| *suor%uor[qnd pu DoazLoupng ulolj pəul8lqO0 epp WOIJ S21S1184S 108'T jo NIN Əy} Aq peusruinh,q or 
*uotger 3ujonpoad əy} SPISINO P9JB9O0[ SII[EIP Ugia4 JO ISI[ Doicatas 8B Aq pej3ruqns sjiodər uo pojeulns e 
*UOISS[UIWIOD) JAMO [BIDPIH e 
*839107] Zem *S*() ƏY} oi syuəudrqs opn[our zou seo(q rauw) jo queuniedeq ent 
"run Dr ULY} ssə' y 
*S103J819d0 190P aert Aq P9YSIUINJ v3eq y 
oO ‘PULAA “SBUBUYIXA [BOD pus JIQ y 
*SPBOJ[18H UBILISUNY jo UOIJBIDOSSY ç 
*S3LIJSNPUT [819UJAL pus səur Jo JUIUIJIBAD( erueA[4suuoq y 
"819/1189 Huf Aq paystuang y 


469 


COAL—PENNSYLVANIA ANTHRACITE 


np PIPUNOL uud 194381 [BNI UOIJ DƏAIiƏD INJBA IZBIDAY a 

nA Top MOI Á[9ALJB[9A JO [809 PUB q 03 Z SON 18əuA3Monq JO son3xtrur snotreA səpn[9uI y 
suo JIOYS Q00'T usu SST ç 

*SU[puno1 quəpuədəpur jo əsngoəq UMOUS S[€303 0} ppe zou «uui ezed z 

"JUNON ULAS sepnjoug , 


66°TS 18°22 080 00 OI 0001 0001 92  €1'83 28˙0f 96°97 GPSS 39088 6U28 97'837  LS'OP OSS 2008 Zeg “7777777 [830] puteus 


1623 9TFZ Zeng 00˙01 0001 0001 19°22  SVVZ PSOE OFZ GSES GENIE BLLZ Gre OTLE 9962 F09Z 90L  Agyyews pue I ‘on 
yeoymyonq [930], 


SIZE  8UZI Seet  000I OOOI 0001 6321 9611 OTOZ LOST ogzt 00'02 gett 29˙11 $202 Lëzt 0021 6060 oe ----- 529910 
vL"9% PLIS  T19'66 SES ES Se PLSS PLIS 1268 I9'L2 TUEZ 12488 PEZ 9661 9922 6918 660690 T9728 4 "ON JB9YMADNE 
0828 82°82 08˙07 E — m 0888 88˙88  08"0Y $96 911 LL'E8 99˙ 758 IL SHI $098 OFS ILLS | 7777 p ON FeoyMyong 
ER Lë 23998 GEIF zi ES: Kei SR LE 29°98 GEIF OTTE 89˙ 08 99°F P6'88 988 89'IP 1888 6898 16'0P  -^7777-7---- (£4epeq) 

g ‘ON Jeoymyong 
9868 876E Geet 7 E ES 9868 868 677? 9F68 gree 91˙07 800P zpeg zog 1968 8968 9668 ----------- - (eon) 

2 "ON 1eeuA ong — 
0987 807 80°9F Sp an — 098 80˙ 3) 80˙97 OI SOIF 28˙ 875 SUPP 28˙I7 09875 9987 89˙ 87 Lep “777 I "ON WUuu Nong 
== A A A — — —— — ʒñmᷣ—  - ̃ — — — — © 
pO p 88˙ 87 609p er na — PO OE 88˙ 87 60˙97 LTW ¿USF 58˙97 LOCSP 8689» 88˙97 «OG HH TCSP "rop 19318] pue vod oL 
883) = OS TH OSH} geg Ge Ss eer 0919 OSPR FPOTF out 860F LO'S? pS'IF 46˙97 ScIF IëIt PROP Š — 7 78 Bad 
PE ZOE  O0SP  92*9y ER d dd Pese O00°Sh) 9L Gp 82'p 919 99"9Y 09˙9 7  PS'PP 0997 Zepp oa 09PP “TT 3nujseu) 
69.97 10/97 28.97 —- > — 699} 10°9F 28˙97 gëlt 86·˙87 SL°9F 69 Op zo Z8'Lb L£9P SPOR GEOR  ——--—-------- 9A01S 
SS rëm een — — — eo rg 28˙3 oa oz 18˙97 999 reit bg ët Seet OLSp ---7------------- 389 


-77 uso pus dum 
q :u01 19d oan[8A oZuIoAV 


101861 218911 882'18 192 194 OI GES Lët 190'911 81L2'I8 l6£'VG 26202 660'P LOL'OIT v90'99 EVI'VH IPO'29 90b'60 9E9'ZE 77^ 3 15101 pura 
819 33128 29815 192 192 OI 618'8661 1246'18  IPS'IP ZES'8L OIL'OT 2881 OLV'IL 022 0937937 OIS'e8 (oos 69,'81 777777- DES T ON 


yeaymyongq [930], 
EEN 


889.61 ZI8'81 Lët 191 Ig, OI L68'81 109'.1 Les eer 0097 835 $880 598˙8 629 919p opp OS | ^  —— 12520 
95861 €99% 88911 ~~ m See 9v2'6T $99°L 88911 28 187 9pp 687 ˙ 61 9759.9 558.9 0869 L89'I soën 9 “ON Pəymypng 
586.81 288˙9 TOLL E B p 586,81 6860/9 TOLL Z6L'T goot 721 9806 OZE 3999'q 901'2 Sort Ster "E “ON Jeaymyong 
88998 $06°9T 0€2'8 en == * $89°9S 80691 08L'8 01 0OLV'E OFZ 28591 8896 5919 181˙9 9p8 geg m (Tol aud) 

€ “ON IPe9qMANIN 
ISS OS €68"LT 86‘ SE ER a ISO 868˙21 876˙ 0 8LE“E Logg III Lët 90P'6 286'1 9109 122°9 998 PUT Nm ~~ ` (99H) 

Z "ON I89qMAxING 
18193 829"91 £99% ae I E 18122 829"9T $99'6 p8 € vLE'E ZLÝ 58881 Logg Log 096'L LP6'e€ eut “777 T “ON Jeaqmyong 
= — — TTT . ccc 
e LV Lu LL :: > M M A — 
L29'8L 0608 LeP'68 ~~ D id LCS'eL 0608  L8P'68 698'q "ege LLZ'G LEZ'6E vv8'08 868˙81 TI8p°8Z 999'6 191'81 77777-7- 3 J Ał 


pue vad [e30], 
A A A A A A EE 


060, 1 Leet ger ~~ ~~ — O60°LT Lëst 819.7 ZZOZ 968.1 Lët OEP'OI 560. 988'8 gent 8898 osot ——— wag 
99093 96,1 ont -Z — -- — 9309 962,71 O9L'II 628,1 v6Z'I 989 211.91 99»'8 6579.9 Z906 989P 9z9'p ------------ 3nuiseu) 
91093 8904 pelt -Z -Z Z 410.27 890“ 86,21 88ZT 888 936 uer geg 088'8 Fel. 01 SIT Së o 84018 
9989 690 908.9 — — — 998% 831 9029 019 09 og 88 II LL — 2099 88 gët ----------------- SSH 


--7 uexoiq pue duin] 
s puusnoq Sn 


MINERALS YEARBOOK, 1975 


470 


NIBA IBP MO APANUI JO [809 PUE S 03 Z ‘SON TESGANINQ JO Gamm SNOLIVA Sopnpour y 
“ ue f 


8"82 e TL 9'89 0'89 599 598 0'69 9°99 8˙ 99 L°6S Deu pus T “ON FeoyMyonq ISAL 
093 AU oat 8˙81 KL ¿"Tp Lé) v6 9"TT FEI 9 
CA e LI EU T9T 9'vI : 2˙8 ot LS q'e LA —— q DN FROG ONG 
8'9 e tL 0'8 VL 8˙l. SOL y"9 VY SE — — 5 SE y ON 399uAxyong 
e TI 9°0T It SIT 9”TT 8˙81 8˙II LEI VT o 777777777. (491189) € “ON WSA n 
98 SR 9'8 r6 g°6 96 Sg U6 8'6 8&8 7 — (ƏM) Z N Hon 
9*6 L'8 A e TI SIT 8˙01 82 GE pot TLI 7 7777777777 Y SON 39€9ugA4X9ng 
CT: 8°82 Is 0°38 9°88 9"vT OI Vv RER Sor ^ — 193181 pus wed [e30], 
9'9 92 9°8 98 66 y"9 SR 71 EU DG), AO Beie 
v6 KOL $ OT SI 6 IT 9˙ 0 41 NSL 9"9T LL LOOT Lé eege (A 
CC £6 0 TT OTT TIT 08 8˙9 THT 9"8T O A ONE 9A0IS 
6˙1 GA LI TT US 9˙1 6˙1 Te LT ))))... E T 33 
E = E A (x) = SS = i (i) EE uno pue dum' 

[5301 L uo Sumo 

8'vL eo LL VYL 932 902 CAC 929 T79 * 9°89 ” 19[[8U1S PUB TON PYM Nq me30], 
6°23 LAG SLT 6 0T 8'8 NOS TT gI UL A us o 
rst 8˙0² AU 038 LAO 01 0˙91 RA RA pel. E ae H “ON 3989ug^ xong 
92 eL 9-8 8˙01 9'6 Sy 6˙9 99 6'q e a Na Y ON FeoyMyong 
SIT e OI e TT 8˙31 L'el T6 III V6 ) 1˙6 TOI -7777---------- (inna) € ON Wu n 
9'8 SÄ ER RR 6°8 9'8 S"TT 0*6 0*6 CHE 77 —— — — — (9911) Z oN I89YMAIF 
8'8 q'L L'8 0*6 6 0t KOL Tol Sit Tat e ee ESI T “ON yngong 
296 8'66 9"93 9-18 LA 298 2˙ 5 6°98 $28 98 ^" |. 19318] pus "od rejoL 
02 99 89 6°9 RÄ ER 6°6 9°8 9-8 6G INNER "Sg 
96 9*8 yV6 TOI Lut V'II 8'el 6'6 9°0T O TI So oe ee Se mus) 
98 9'L r6 € OT FOI 8˙81 VV EL CAD QUE ZE 9A01S 

(1) LA $°0 8˙0 6°0 L°q V3 9°} V6 p AMNEM NEN ——s Ñ> ss 
EN. — n -- — == -— — == me — — — — — 9X01q pue dum 

uopSo1 HH n uo[821 gëttt 
9218 
9261 yL6T SL6T 8161 Lët 9161 vL6T 8161 8161 1261 
(y1usda q) 


uotər Aq 'sjue[d we pəredəid (peoo 23p21p Suipnpoxoa) heuer eruea[Ásuuo q Jo S9ZIS—"9 AL 


COAL—PENNSYLVANIA ANTHRACITE 471 


Table 7.—Production of Pennsylvania anthracite in 1975, by region and county 
(Thousand short tons and thousand dollars) 


Rail shipments Truck shipments Colliery fuel Total production 1 


Source Quan- Quan- | Quan- Quan- 
tity Value? tity Value ? tity Value tity Value? 
REGION 
h: 
Preparation plants 784 82,536 990 29,705 4 167 1,778 62,408 
Schuylkill: q Oe ee eee 
Preparation plants . 1,100 44,648 2,839 66,064 5 202 3,445 110,909 
Dredges nnnnnmnnmnn 1 10 75 751 a = 76 761 
Total Schuylkill .......... 1,101 44,653 2,414 66,815 5 202 3,521 111,670 
Wyoming: 
Preparation plants3 ... 107 4,099 797 20,292 (4) 11 905 24,402 
Total:1 ee 
Preparation 
plants 1.991 81.278 4,126 116,061 10 380 6,127 197,719 
Dredges ......-.- 1 10 75 751 Sei D 76 761 
Grand total ........ 1,992 81,288 4,201 116,812 10 380 6,208 198,481 
COUNTY 
Berks and Snyder 1 10 50 502 2s a 51 512 
Carbon een 60 2,494 899 5,156 Së 2 = 460 7,649 
Columbia .....-.--.--------- 4 134 55 1,670 Sé — 59 1.804 
Dauphin ......... ... š s 84 86 " SS 34 867 
Lacka wanna 9 382 234 8,938 (4) 10 243 9,330 
Luzerne . eee mm. 562 23,247 956 29,274 4 151 1,522 52,672 
Northumberland 183 7,327 614 15,287 1 30 198 22,644 
Schuylkill 1.174 47,694 1,819 54,569 5 189 2,997 102,452 
Sullivan een HN H A0 551 = E 40 
Total!!! 1.992 81,288 4,201 116,812 10 880 5,208 198,481 


1 Data may not add to totals shown because of independent rounding. 
2 Value given for shipments is that at which coal left possession of producing company; does not 
include selling expenses. 
3 Includes Sullivan County. 
* Less than 1,000 short tons. 


Table 8.—Pennsylvania anthracite produced, by field 
(Thousand short tons) | 


Field 1971 1972 1978 1974 1975 
Eastern Middle: Breakers and washeries 1,519 1,221 1,288 1,156 1,170 
Western Middle: CREE A ` 
Breakers and washeries ... U. l. J J. J J. l. 2,167 1,741 1,668 1,989 1,451 
Dre... eee EE W W W W W 
TOAL P amd mE Er EE E ES W W W W WwW 
Southern: E 
Breakers and washeries 2-n nmm 2,849 2,833 2,427 2,693 2,602 
Dredg is W W W W W 
TOA ³¹1w / dd W W W W W 
Northern: Breakers and washerie —.............-. 1.802 1.334 1.011 677 905 
Total: 
Breakers and washeries ..... >22. 8,337 6,629 6,889 6,466 6,127 
TEE 390 477 441 150 76 


Grand total . . 8,727 7,106 6,880 26,617 6,208 


W Withheld to avoid disclosing individual company confidential data. 
1 Includes Sullivan County. 
2 Data do not add to total shown because of independent rounding. 
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Table 9. —Pennsylvania anthracite produced in 1975, classified as fresh-mined, culm-bank, 
and river coal, by field and region : 


(Thousand short tons) 
Fresh-mined coal 
Underground mines From From 
Source F. alm = Fiver Total! 
echan- Hand d 1p nks edging 
ee ét loaded Total pits 
FIELD 
Eastern Middle = 2 821 349 == 1,170 
Western Middle 40 67 107 475 869 
Southern esnan 258 275 528 1,079 994 W W 
Northern? g 6 (8) 6 9 710 EN 905 
Total 1 299 342 641 2,564 2,922 16 6,208 
REGION 
Leh Ge = 1,057 720 as 1,777 
Schuylkill .........----- 298 842 685 1,818 1,492 76 8,521 
Wyoming nnnnnnnnn 6 (8) 6 189 710 Ce 905 
el! 299 342 641 2,564 2,922 76 6,208 
W Withheld to avoid disclosing individual company confidential data. 
1 Data may not add to totals shown because of independent rounding. 
2 Includes Sullivan County. 
3 Less than 1,000. 
Table 10.—Production of Pennsylvania anthracite from strip pits 
Mined by Percentage Average 
(tb and of ee Ware 5 
ousan min | of days 
short tons) total employed worked 
1972 EDT c ET 3,483 78.7 2,011 261 
1978 A d s.s E 9,279 81.9 1,688 250 
97; ⁵ maa aae E 2,869 81.4 1,876 244 
1975: 
Lehigh region 1,057 88.0 NA NA 
Schuylkill region JJ 1.318 41.1 NA NA 
Wyoming region! 189 5.8 NA NA 
Total or average 2,564 79.9 1,468 218 


NA Not available. 
1 Includes Sullivan County. 
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Table 12.—Production of Pennsylvania anthracite from culm banks, by region 
(Thousand short tons) 


Lehigh Schuylkill Wyoming 
Year region region region Total 
POT] nil ³¹¹¹ͥ eee 6 5m 8 729 1.544 300 2.578 
yp Et ß Ë Zu2 l 614 1,411 177 2,202 
19018. tee EE 611 1,612 161 2,884 
19747 a edo 468 2,037 435 2,940 
rk caren vote nee ce eee EES 720 1,492 710 2,922 


Table 13.—Estimated production of Pennsylvania anthracite in 1975, by week ' 


Week Thousand Week Thousand Week Thousand 
ended— short tons ended— short tons ended— short tons 
Jan. 4 ....... 70 May 17 ......- 144 Sept. 18 ...... 126 
118 140 244 — 124 22 186 
18 105 alot 108 22 — 91 
22 2 110 June 722 136 Oct. 3 107 
Feb. 1 z ss 115 14 116 Il asia 146 
88 148 2132 EETA 126 18 — 131 
1D nzsesme 188 2222 151 258 111 
22 8 117 July D eccle 50 Nov. 122 106 
Mar. 11 132 1222 sss 70 NS 142 
88 156 19 A 150 l5 — 186 
eee 121 222 ee 114 22 142 
22 SS 126 Aug. 2222222 106 222 185 
22 121 . 125 Dec. 6 ...... 158 
Apr. 5 80 1 154 I9 222. 145 
l2. — 85 23 116 20 cuina 139 
1898 35 830 120 27323 109 
26 E 40 Sept. 6 E 106 Jan. 8 2 gea Gp aD Cb e 79 
May 888 120 ——— 
1 0 em UP UP an ep em em 1 89 Total eg ep a 6,208 


1 Estimated from weekly carloadings as reported by the Association of American Railroads and 
other factors; adjusted to annual production from Bureau of Mines canvass. 
2 Figures represent production in that part of week included in calendar year shown. 


Table 14.—Estimated monthly production of Pennsylvania anthracite * 
(Thousand short tons) 


Month 1971 1972 1978 1974 1975 

A AA A A dc E 725 588 522 516 540 
F ³o¹A . AA 654 542 568 458 535 
e ß . .. RM I edem dE 780 622 641 531 544 
lll ³ 8 795 487 581 568 270 
OY: ³¾¹A ³ AAA AAA 8 782 706 641 589 535 
CC ⁰³¹Ü . ⁰ r... usss EE sS 740 515 609 505 544 
a e EE 620 465 434 443 455 
AUSURL airoso Sá 813 688 587 620 535 
September ee NN NNN NN E J 767 611 532 516 500 
October ....... . cuca ara 710 682 614 641 560 
Novemde wn —L—Ä! 685 650 582 610 555 
Dent ! 656 555 519 625 630 
TOI /ͤÄ . ² àAAA ³• QA ĩ¾• b 8 8.727 7,106 6,830 6,617 6,208 


1 Production is estimated from weekly carloadings, as reported by the Association of American 
Railroads, and includes mine fuel, coal sold locally, and dredge coal. 
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Table 15.—Pennsylvania anthracite loaded mechanically underground 
( Thousand short tons) 


Conveyor and Total loaded 

— Scraper loaders Mobile loaders nit-car loaders mechanically 1 

Num- Quan- Num- Quan- Num- Quan- Num- Quan- 
ber of tity ber of tity ber of tity ber of tity 

units loaded units loaded units loaded units loaded 
1971 -asc —À 95 319 18 161 91 199 204 670 
1012. ͤ 81 347 16 136 46 111 143 594 
1975 ce 72 220 4 106 47 96 128 421 
1974 _... À. 64 89 6 169 41 49 111 807 
1975 Ä 15 66 4 188 25 44 44 299 


1 Data may not add to totals shown because of independent rounding. 


Table 16.— Trends in mechanical loading, hand loading, stripping of 


Pennsylvania anthracite, fresh-mined coal 
(Thousand short tons) 


Underground Strip pits 
Percent- Percent- Percent- 

Year E age of Hand age of age of 
load- total load- total Total Quan- fresh- Total 

in under- ing under- tity mined 

g ground ground coal 

J971 Gees 670 52.1 617 47.9 1,287 4,478 77.7 5,765 
1972 594 62.9 350 37.1 944 3,483 78.7 4,427 
1978; 8 421 58.0 305 42.0 726 3,279 81.9 4,005 
1974...  . 807 46.8 850 53.2 657 2,869 81.4 8,526 
19758 „ 299 46.6 342 53.4 641 2,564 80.0 8,205 


1 Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors. 
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Table 18.—Average value of Pennsylvania anthracite from all sources, by region * 
(Per net ton) 


1974 1975 
Region Shipped Shipped Colliery Shipped 5 Colliery 
y rail by truck fuel Total by rail by truck fuel Total 
Lehigh ...... $27.11 $25.79 $26.05 $26.45 $41.52 $30.02 $38.91 $35.11 
Schuylkill — 28.84 18.71 22.53 20.86 40.54 27.68 36.86 81.72 
Wyoming? .. 22.27 19.28 21.95 20.11 38.25 25.45 46.89 26.97 
Total .. 24.85 20.18 23.64 21.87 40.80 27.81 87.97 81.99 


1 Value given for shipments is that at which coal left possession of producing company; does 
not include selling expenses. 
2 Includes Sullivan County. 


Table 19.—Wholesale prices of Pennsylvania anthracite in 1975, by size 
(Per short ton) 


Size Winter Spring Summer-Fall End of year 
Egg and stove `... ---- =-=- -= ---_ $42.50-$43.00 — $47.25-$47.50  $47.25-$47.50  $47.25-$47.50 
Chestnut. ee 42.50— 42.75 47.00— 47.50 47.00— 47.50 47.00— 47.50 
Pen ope sce A eee ee 37.50 42.00— 42.50 42.00— 42.50 42.00— 42.50 
Buckwheat S SE E 37.50 42.00— 42.50 42.00— 42.50 42.00— 42.50 
Buckwheat No. 2 (rice) 22 37.50 42.00— 42.50 42.00— 42.50 42.00— 42.50 
Buckwheat No. 3 (barley) ) 35.50— 36.50 42.00— 42.50 42.00— 42.50 42.00— 42.50 


1 As quoted in the Black Diamond Magazine. All prices are per short ton f.o.b. at mines. 


Table 20.—Employment at operations producing Pennsylvania anthracite 
(including strip contractors) in 1975 


Lehigh der l- Wyoming Total 
region region region 1975 P 1974 
Average number of men working per day: 
Underground 222222222 NA NA NA 733 594 
SID S2 tec 0k y 8 NA NA NA 1,468 1,376 
Culm dannn NA NA NA 400 890 
Preparation plants NA NA NA 1,291 1,366 
Other surface ee NN NA NA NA (2) 101 
Total, excluding dredge operations NA NA NA 3,892 8,827 
Dredge operations . . NA NA NA 15 20 
Total aso tia NA _ NA NA 8,907 8,847 
Average number of days active: 
All operations except dredges NA NA NA 213 218 
Dredge operations NA NA NA 275 300 
Average, all operations NA NA NA 214 219 
Man-days of labor: 
All operations except dredges NA NA NA 829,000 834,000 
Dredge operations ~~~ NA NA NA ,000 ,000 
Total, all operations NA NA NA 833,000 840,000 
Average tons per man-day: 
All operations except dredges NA NA NA 7.39 7.76 
Dredge operations NA NA NA 18.46 25.08 
Average, all operations NA NA NA 7.45 7.87 


P Preliminary. NA Not available. 
1 Includes Sullivan County. 
2 Included in above operations. 
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Table 22.—Truck shipments of Pennsylvania anthracite in 1975, by month 


and State of destination * 
(Thousand short tons) 


Percent 
Destination Jan. Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total of Bien) 
truc 


Pennsylvania: 
Within region . 161 127 145 102 92 82 95 102 96 89 80 117 1,288 85.8 
Outside region . 101 199 106 80 127 170 184 172 147 198 118 376 1,923 53.4 


New York ........- 88 27 26 11 24 38 24 25 29 27 18 18 800 8.3 
New Jersey .......- 8 8 5 (3) 4 6 4 8 b 6 6 1 56 1.6 
Delaware 1 1 1 (2) 1 (2) (3) 1 1 1 1 1 9 2 
Maryland L242 1 1 (2) (2 1 1 (2) 1 1 1 1 1 9 3 
Other States 4 (3) (2) (3) (2) 1 1 2 1 1 1 5 16 4 


Total: 3 1975 814 358 284 198 249 298 259 806 280 318 223 524 8,601 100.0 
Total: | 1974. 875 295 282 812 271 325 295 326 344 362 394 336 3,917 100.0 


1 Compiled from reports of Pennsylvania Department of Mines and Mineral Industries; does not 
include dredge coal. 


2 Less than 1⁄4 unit. 
3 Data may not add to totals shown because of independent rounding. 


Table 23.—Shipments of Pennsylvania anthracite, by destination ' 
(Thousand short tons) 


Destination 1971 1972 1973 1974 1975 


TRUCK SHIPMENTS 


Pennsylvania: 
Within region 2222222222222 1.880 1.584 1.511 1.410 1.288 
Outside reis... rd a 2.050 1,798 1.758 1,943 1,928 
New YORK: tee 373 441 330 416 300 
New Jersey ß 126 89 77 77 56 
Delaware EE EEN 17 15 11 11 9 
, ß ß 29 23 26 30 9 
District of Columbia ....... e NN e ENN EN =-->.. (2) (2) Bes Sz JŠ 
Other States LL e NNN eee o aco e 12 21 8 80 16 
˙] ee ace ĩðͤ 8 4,487 3,966 8,771 8,917 8,601 
RAIL SHIPMENTS 
New England States 2222222 100 49 45 87 29 
New- York ZE 532 281 299 187 106 
FFC ↄ³o»-AA ³¹ Am ASS 113 85 55 34 55 
Fenn iesse dee 819 830 856 679 586 
Dei ei dis 1 2 (2) (2) (2) 
Maryland RE 24 2 1 23 
District of Columbia 3 3 2 3 Se 
II! de dd. 7 3 8 15 3 
ENER, ⁰ -m ] kk wr . x A E 122 124 122 77 50 
ili ð 54 42 43 34 25 
Hinß ASI 57 47 56 61 45 
Wisconsin NN NN EEN sers 8 10 8 6 3 
II s s: Lr ió ms 30 26 30 26 
Minnesota 1 10 11 28 13 
/%/%/öÜ—ſỹẽũu¹ĩ gurt -w 8 = 81 86 47 42 
Michigan ost 70 49 98 72 63 
Other States o 455 290 311 316 234 
Ee 
Total United States 2,366 1,891 1,977 1,649 1,280 
Canada ³¹ꝛAA o a s 411 386 389 348 303 
Other countries EN 572 374 384 827 394 
Grand total? 43,349 12,651 2,750 2,324 1,977 


1 Compiled from reports of Pennsylvania Department of Mines and Mineral Industries; does not 
include dredge coal. 

3 Less than 15 unit. 

3 Data may not add to totals shown because of independent rounding. 

* Corrected figure; erroneously reported in 1971 and 1972. 
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Table 24.—Consumption of Pennsylvania anthracite in the United States, 


by consumer category 
(Thousand short tons) 


Iron and steel 
Residential industry 
and Colliery Electric Cement ———— HF Other 
Year commercial fuel utilities 1 plants Coke Sintering uses ° 
heating * malin 
g pelletizing 2 

19711 dee 8,850 15 1,646 W 421 839 1,087 

1912 moeaedeuusxe 2,960 11 1,584 W 474 283 60 
1113 2,917 11 1,442 W 467 281 603 
1971 — ?[ 2,577 12 1,498 W 444 367 550 
1975 outers 2,128 10 1,482 W 326 8287 925 


e Estimate. W Withheld to avoid disclosing individual company confidential data; included 
in “Other uses.” 

1 Federal Power Commission. 

2 Annual Statistical Report, American Iron and Steel Institute. 

3 Annual Statistical Report, U.S. Bureau of Mines. 


Table 25.—U.S. exports of anthracite, by country and customs district 


1974 1975 
Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
COUNTRY 
Argentina. sssaaa unaa zi m 81 $4 
Australia ——————— P a 27,347 $482 1,868 285 
Brazil "eier AA ˙ 1,459 121 1,071 171 
GAnada: xisco ³ A ⁵³ 8 481,345 9,772 543, 552 20,905 
LÉI, ANEN ,195 124 87 

China, People's Republic of 2222 um im 674 11 
Colombia: ß ß 3 1 57 10 
Dominican Republic `. 22222 12 1 10 1 
Ecuador 2222222 JJC 194 19 568 97 

Finland. 2a: ³ oe e eee 6 4 
Ff ³ð (i 22 sss 165,966 3,700 39,303 1,425 
A A e iaa 2,21 4 
Iran A A 6 8 905 67 2 
Maly Aung r KK Z LS s 18,470 583 11.357 391 
Korea, Republic of `... . .. . ee 773 29 142 7 
MEXICO ¡cosas o 10,317 412 12,128 722 
Netherlands 11,341 366 16,362 717 
Panama. ² ³ A crasas cree ee eee 649 62 31 8 
Philippineg ee EE 1,541 127 225 16 
SUPIN@M AAA E 414 35 344 59 
SS so. a ita 3,211 265 2,959 261 
Trinidad and Tobago 22 e s 212 18 
Venezuela 4,212 231 5,758 499 
Vietnam, South 1.595 142 Sá o 
Other EE 1,100 33 361 19 
Total. ß 735,173 16,577 639,601 25,801 

CUSTOMS DISTRICT 

ee, . . 23,514 55 483 6 
BU ⁵ði . 8 128,260 3,120 127,829 4,065 
DetrtOlb escoria . 8 7,871 1 22,577 967 
El AA AA umo En == 888 11 
Galveston. hör ˙ AAA 8 | 23 1 674 11 
Great Falls 22222 -— e 859 88 

ICC) RA EA s 197 7 
Laredo ias 10,317 412 11,540 709 

E EE 11 12 
Mobile ie 152 17 272 48 
New Orleans 6,280 394 2,957 501 
New York City 3,519 244 1,011 58 
Nogales 24 gc end etre eee e . — 250 8 
Ogdensburg ....-- J. canc 45,062 1,028 12,139 2,117 
Pembina _.. .. ee 1,697 83 30 2 
Philadelphia 505,775 10,394 397,497 17,143 
Portland, Maine 139 2 390 15 
San Franciscßo ee 1,407 104 296 21 
Sl ³oW¹¹¹ ¶⁰ꝗyͥͥ xm sä 212 18 
A WEE 184 3 Se — 
Sto l ³ĩðWAA A ae == 75 5 
Seattle A s s. 765 14 80 2 


Total. ee 735,173 16,577 639,601 25,801 
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Table 26.—Anthracite:* World production, by country 
(Thousand short tons) 
Country ? 1978 1974 1976 p 
Belgium. eer 2,759 2,247 1,661 
Ul ee 141 129 110 
China, People's Republic ofę9 922222222222 22,000 22,000 22,000 
(NEE 7,816 6,58 5,556 
Germany, West ß ß 7,455 ,189 7,8 
Ireland A E ³ y x AN Ae 71 75 
J P ³ d Ad add A 289 154 101 
Korea, North ® kk „4 83,000 r 84,000 85,000 
Korea, Republic f . 14,959 16,825 19,898 
MOTOCCO EE 623 688 719 
Nee ⁵ð / ⁰ y 2,016 883 e 
"22 ek ee ͥͥ MENOR TRE NR n enu eee REIR 11 r 0 11 11 
PortugBl AI AAN A A A 301 254 243 
FOmania e Ad y ah as 17 22 22 
South Africa, Republic ff LL ccn 1,562 1,682 1,754 
Jͤĩù.ÄÜ¹ði A NE y r 8,295 3,250 8,394 
IU SSR do EES 84,253 83,586 84,000 
United Kingdom ENN NNN 3,697 2,798 e 2,700 
United States (Pennsylvania) EES 6,830 6,617 6,208 
Vietnam, North € _... . . emet ee eee eee eee 8,800 r 8,900 4,400 
Total as see on ⁵˙ m r 194,435 193,686 195,195 
e Estimate. p Preliminary. r Revised. 


1 An unspecified amount of semianthracite is included in figures for some countries. 

2 In addition to the countries listed, Canada, Colombia, New Zealand, and South Vietnam pro- 
duce anthracite, but the level of production ‘is not recorded and available information is inadequate 
to make reliable estimates; output in Colombia may total 100,000 tons annually, while output in 


New Zealand and South Vietnam is insignificant. 
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Cobalt 


By Scott F. Sibley * 


Demand for cobalt declined significantly 
in 1975 in line with general industrial 
activity. However, consumption accelerated 
during the last quarter. Total reported 
consumption of cobalt in the United States 
in 1975 was 12.8 million pounds, the low- 
est since 1971 and 32% below that of 
1974. The major decreases in consumption 
in order were superalloys, magnetic alloys, 
and cutting and wear-resistant materials. 
Government releases of cobalt from the 
strategic stockpile were a significant source 
of supply during 1975, with over 6.3 mil- 
lion pounds delivered to consumers. 

Legislation and Government Programs.— 
The General Services Administration 
(GSA) continued to offer cobalt metal in 


various forms for sale during 1975. Sales 
were on an unrestricted-bid basis except 
that total sales of specification-grade ma- 
terial were limited to about 1 million 
pounds per month and 500,000 pounds 
per bidder per month. The stockpile ob- 
jective for cobalt remained at 11,945,000 
pounds in 1975. As of December 31, 1975, 
the total U.S. Government stockpile in- 
ventory was 47,649,355 pounds of cobalt. 
Government sales of cobalt for the year 
totaled 4,896,384 pounds, compared with 
8,649,811 pounds sold in 1974. Deliveries 
of cobalt from Government  stockpiles 
from current or prior year sales totaled 
6,345,327 pounds. 


Table 1.—8Salient cobalt statistics 
(Thousand pounds of contained cobalt) 


1971 1972 1978 1974 1975 

United States: 

Consumption .........-.---------- 12,500 14,130 18,741 18,861 12,787 

Imports for consumption .......-- 10,912 18,915 r 19,288 r 16,122 6,608 

Stocks, Dec. 31: Consumer ...... 1,411 1,198 2,451 ,047 837 

Price: Metal, per pound .......- $2.20-$2.45 $2.45 $2.45-$3.10 $8.10-$3.75 $3.75-$4.00 ` 
World: Production, mine 54,598 r 54,752 r 64,856 r 71,582 72,564 

r Revised. 


DOMESTIC PRODUCTION 


There was no domestic mine production 
of cobalt in 1975. However, Amax Inc. 
continued to refine cobalt at its refinery in 
Braithwaite, La. The production level rose 
to about 3096 of capacity in October 1975 
and was expected to reach 75% of capacity 
in 1976. This could result in a production 
of 900,000 pounds of cobalt for 1976. 
Nickel-cobalt and copper-cobalt matte was 
supplied to the plant from New Caledonia, 
Botswana, and the Republic of South 
Africa. Total cobalt production at the 
refinery in 1975 was 65,000 pounds. 

An international consortium was formed 


to recover cobalt-bearing manganese nod- 
ules from the sea floor, raising to three 
the number of organizations with Ameri- 
can interests active in ocean mining re- 
search and development. Participants in 
the venture were International Nickel Co. 
Inc. of both Canada and the United 
States; Deep Ocean Mining Co. of 
Japan; and a German group comprised of 
Metallgesellschaft AG; Preussag, AG; 
Rheinische Braunkohlenworke AG; and 
Saligitter AG. 


1 Physical scientist, Division of Ferrous Metals. 
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The Second United Nations Inter- 
national Law of the Sea Conference was 
held in Geneva, Switzerland, in the spring, 
and another conference to be held in New 
York City was scheduled for late March 
of 1976. Legal and other problems asso- 
ciated with ocean mining were not re- 
solved at the Geneva meeting. 

The Bureau of Mines undertook a feasi- 
bility study of a 5,000-ton-per-day plant 
to recover nickel and cobalt from laterite 
ore in northern California and south- 
western Oregon. Using a new Bureau of 
Mines process (See Technology section), 
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as much as 1.5 million pounds of cobalt 
could be produced per year. 

The environmental debate over develop- 
ment of the Duluth Gabbro (Minnesota) 
copper-nickel-cobalt deposit continued 
during the year. Officials of International 
Nickel Co. Inc. stated their unwillingness 
to proceed with development until the pol- 
lution restrictions were clarified by the 
State. Amax Inc. was also interested in 
the deposit and was planning further de- 
velopment. However, no actual mining was 
expected before 1983. 


CONSUMPTION AND USES 


Consumption of cobalt in the United 
States in 1975 dropped significantly, but 
consumption trended upward during the 
last quarter of 1975 in line with general 
industrial activity. The 12.8 million pounds 
reported to be consumed was the lowest 
since 1971 and 32% below that of 1974. 
Of the cobalt consumed in the United 
States in 1975, 72% was as metal, 22% 
as salts and driers, 3% as oxide, and 3% 
as purchased scrap. Consumer stocks de- 
clined 10% from their 1974 yearend level. 

Rare earth-cobalt magnets continued to 
dominate the news related to new products 
containing cobalt. In one technologic ad- 
vance, announced by Kollmorgen Corp.’s 
Inland Motor Division of Hartford, Conn., 
cobalt-bearing permanent magnets were 
used in a new type of servo motor (direct 
current). Its benefits reportedly include 
considerable savings in copper and iron, 
and a reduction in the magnet’s overall 
weight, with no decrease in motor per- 
formance.” 


Th. Goldschmidt AG of Essen, West. 


Germany, developed a patented process 
for the production of rare earth-cobalt 
alloy powders (“TEGOMAG” powders). 
The process reportedly eliminates several 
steps in production, thus cutting costs, 
and is based on a calciothermic reduction 
of oxidic starting materials.“ 

A new electric car, the Transformer 1, 


developed by Electric Propulsion Corpo- 
ration of Troy, Mich., used lead-cobalt 
batteries that can be charged in several 
different ways. One method is to use a 
conventional slow charge with an onboard 
charger. Using an external fast charger, 
an 80% recharge takes only 45 minutes. 
For long-distance trips, the mobile charger 
can be towed to continuously recharge the 
batteries while driving. The batteries en- 
ergize a 37 horsepower DC motor.‘ 

The Stellite Division of Cabot Corp. 
announced the development of a Ni-Co- 
Cr-Fe alloy which reportedly offers excel- 
lent oxidation resistance, high temperature 
strength, and fatigue resistance in stressed 
applications at temperatures up to 2000 ° F. 
Use of lanthanum and tantalum in the 
alloy, designated Haynes Development Al- 
loy 556, is reported to improve oxidation 
resistance. The alloy can be machined, 
forged, and cold-formed by conventional 
methods and is intended for use in gas 
turbines, heat treating trays and fixtures, 
industrial fans, incinerators, and pollution 
control equipment.” 


2 Industry Week. 1975, pus Technologies. V. 184, 
No. 11, Mar. 17, 1975, 0. 

3 Metal Bulletin. New PRE-Co Powder Process. 
M Indus We LÀ merz ig Technol V. 186, 
ndustry merging Technologies. 

Juty 14,1975, p. 26. 

Ng “Materials Engineering. New High Temperature 

TUM bier; to 2,000* F. V. 82, No. 2, August 
e P . 
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Table 2.—Cobalt materials consumed by refiners or processors in the United States 
(Thousand pounds of contalned cobalt) 


Form 1 1971 1972 1978 1974 1975 
Alloy, matte and concentrate 856 120 14 3246 3340 
Metal ee ñ 2.899 3,068 4,028 4,754 9,162 
later A AAA 18 16 60 46 41 
ä.... 9 16 26 158 110 


1 Total consumption is not shown because some metal and hydrate originated from alloy and con- 
centrate, and a total would involve GER 
3 Cobalt contained in imported matte. 


Table 3.—Cobalt products produced and shipped by refiners and processors 


in the United States 
(Thousand pounds) 


u 1974 1975 
Production Shipments Production Shipments 


Gross Cobalt Gross Cobalt Gross Cobalt Gross Cobalt 
weight content weight content weight content weight content 


tell. ES m m tes 65 65 NA NA 
Oxide ..........-.-- 1,029 731 894 684 W W W W 
Hydrate 1.265 782 1,015 628 578 858 604 878 
Salts! 11 8,556 2,070 8,828 1,978 7,625 1,749 7,516 1,726 
Driers ..........---. 12,448 1,058 12,288 1,084 9,120 798 8,851 772 

Total ......... 28,298 4,686 22,475 4,269 17,888 2,960 16,970 2,871 


NA Not available. W Withheld to avoid disclosing individual company confidential data. 
1 Various salts combined to avoid disclosing individual company confidential data. 


Table 4.— Cobalt consumed in the United States, by end use 
(Thousand pounds of contained cobalt) 


Use 1975 
Steel: 
... a 5 ou 
Fall alloy and ‘heat re ðͤ . e 
High-strength h ³˙¹¹ ˙¹¹ h ] ⁰·mA...... y mcm E US w 
en C ⁵ NEN A OK yd xx MORD d CMS 291 
Chat ironi Mee om 8 
Süperalloy WEE 2.255 
Alloys (excludes alloy steels and superalloys) : 
Cutting and wear-resistant materials! ..... U U U J J. JU J. J JU J JU J mme mcs U e 1,408 
Weldin Mie and and Seed hard-facing rods and materials ee EEN Ee 475 
e — =o an o ao ao am an an e ao ao a0 aD an an an GD ap ao oo an aP aD ao q A TD Oe GD OD S ce OO OD OO SD GP aa ca GD OD OD AD C GD IR OD oN AO D SD CD aD TD aD Op aD ap CD D SD 2,033 
SE alloys ——— Hn" "————————— "— a en E 695 
11! ⁵xowęm y ß d ß 395 
Mill products made from metal powder 2222 5 w 
Chemical and ceramic uses 
Piment een 129 
RR EE 1,112 
Ground. Coal Irit A ³ AA 84 
Glass decolorizer coc s arias 41 
RA 212 
Miscellaneous and unspecified ....... . . J. U U C U U U rm E 566 
EES 9,916 
Salts and driers: Lacquers, varnishes, paints, ink, pigments, enamels, glazes, feed, 
electroplating, ete - dd ð 2,871 
Grand EEN 12,787 


W Withheld to avoid disclosing individual company confidential data, included in “Miscellaneous 
and unspecified.” 


1 Includes cemented and sintered carbides and cast carbide dies or parts. 
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Table 5.—Cobalt consumed in the United States, by form 
(Thousand pounds of contained cobalt) 


Form 1971 1972 1973 1974 1976 

˙Üêè¹vↄ!ͥ Ai ee ee ec 9,006 10,509 14,240 14,420 9,202 

öÜÜ˙·ù ee ees eee 2 22 25 788 668 586 872 

Purchased scrap -......... wwe nee 125 197 264 270 842 

Salts and driers ee ENN E 2,744 2,691 3,569 8,685 2,871 

TOAL «co cardiaca 12,500 14,130 18,741 18,861 12,787 
PRICES 


The producer price of $3.75 per pound 
for cobalt metal granules (shot) or broken 
cathodes in 551-pound (250-kilogram) 
drums was increased to $4.00 per pound 
f.o.b. New York or Chicago on January 23, 
1975. The price remained unchanged for 
the rest of the year. A weighted average 
price for the year was $3.98 per pound of 
cobalt. Reportedly, the last price change 
reflected a realignment of the value of the 


U.S. dollar with respect to the Belgian 
franc and did not represent an increase in 
the world price of cobalt as expressed in 
Belgian francs. 

Sales of cobalt metal by the Government 
on a “sealed-bid”. basis ranged from $3.48 
to $3.75 per pound of cobalt. All prices 
were f.o.b. carrier's conveyance at govern- 
ment storage locations. 


FOREIGN TRADE 


Exports of unwrought cobalt metal and 
alloys and of waste and scrap totaled 
3,133,346 pounds, gross weight, having 
a value of $7,037,043, and went to 22 
countries. West Germany and Japan 
received the greatest part, with 1,215,- 
977 pounds ($2,715,825) and 622,960 
pounds ($949,443), respectively. Exports of 
wrought cobalt metal and alloys, 1,103,941 
pounds, gross weight, having a value of 
$7,843,843, went to 17 countries. 

Zaire, Belgium-Luxembourg, Finland, 


Norway, and Canada were the top five 
sources of imports of cobalt to the United 
States in 1975. Of particular note was 
the first import of cobalt-bearing matte 
from Botswana, the French Pacific Islands, 
and the Republic of South Africa. The 
material was refined at the renovated 
copper-nickel-cobalt refinery of Amax 
Inc., located in Braithwaite, La. Total 
imports of cobalt dropped from 16.1 mil- 
lion pounds in 1974 to 6.6 million pounds 
in 1975. 
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Table 7.—U.S. imports for consumption of cobalt, by class 
(Thousand pounds and thousand dollars) 


Class 1978 1974 1976 

Metal: 1 

Gross weight .......... . ... L... .. O... spes mu |n 18,898 14,791 6,092 

Cobalt enten . . .  . Uus. 18,898 14,791 6,092 

Mueres $58,772 $49,661 $25,611 
Oxide: 

Gross weight I... 1,150 1,509 283 

Cobalt content ~~... 828 1,086 168 

AAA AA aa $2,714 $4,614 $779 
Salts and compounds: 

Gross weight ...... llc ccc e ee RR 62 2 41 

Cobalt content 12 (2) 8 

JA IS $51 $12 $73 
Other forms: 3 

Gross weight ......... I... ees era a cs cs ges 19,286 25,981 

Cobalt content € eem NEEN E ep NEE EE EE c EEN o ES 245 840 

A EI é. Ne Sa $26,338 $39,897 

Total: 
Gross weight — 19,610 * 85,588 82,297 
Cobalt content * .......... eu ee I. e 19,288 r 16,122 6,608 


e Estimate. r Revised 


1 Includes unwrought metal and waste and scrap. 


2 Less than 14 unit. 


$ Contained cobalt in copper-nickel and nickel matte. 


WORLD REVIEW 


Supplemented by U.S. Government 
stockpile releases, which constituted about 
4796 of U.S. supply in 1975, cobalt pro- 
duction in market economy countries was 
sufficient to meet world demand in 1975. 
Zaire led all countries in mine production 
of cobalt and accounted for 5396 of the 
total world output. The most significant 
cobalt developments with regard to mining 
and refining capacity took place in Zaire, 
Australia, the Philippines, Japan, and the 
United States. The postponement or delay 
of projects around the world which would 
have increased capacity did not create a 
short supply situation. 

Australia.— The Greenvale nickel-cobalt 
project, a joint venture of Freeport 
Queensland Nickel, Inc. (a subsidiary of 
Freeport Minerals Co., of New York) and 
Metals Exploration, Ltd., encountered 
serious mechanical difficulties in May. The 
plant at the Greenvale site in Queensland 
was designed to produce 2.75 million 
pounds of cobalt per year in the form of 
mixed sulfides, and the material was slated 
for shipment to a new refinery of Nippon 
Mining Co., Ltd. in Japan. However, in 
June Greenvale production of cobalt had 
reached only about 25% of anticipated 
capacity; by September nearly 80% of 
capacity had been reached. 

The project was shutdown in October 
for 3 weeks to resolve some of the mechan- 
ical problems. According to company offi- 


cials, production of nickel-cobalt sulfides 
more than tripled compared with the re- 
sults of the third quarter of 1975, but new 
problems were revealed during the break 
period. Other difficulties which have 
plagued the venture were the cost 'of fuel 
oil, wages, and the relatively low nickel 
price. Despite these problems, production 
for the year was 60% of capacity, and 
deferments of shipments were not requested 
by customers. 

During the year a crisis also developed 
over financing of the project. To alleviate 
a capital shortage, new funds totaling $20 
million were made available by project 
lenders; initial interest payments were re- 
scheduled to March 1977; and loan repay- 
ment would not be due until March 1979. 

Canada.—A 10-week strike by employees 
of Falconbridge Nickel Mines Ltd., had 
virtually no effect on the cobalt market. 
About 5 weeks after the strike, which be- 
gan on August 21, the Norwegian refinery 
for the nickel-copper-cobalt matte pro- 
duced by Falconbridge was still being sup- 
plied with feed material. A 3-year pact 
between the company and the Mine, Mill 
and Smelter Workers, Local 598, com- 
posed of 3,500 union members, gave the 
workers an immediate 90 cents per hour 
raise, and 20 cents per hour annual raises 
were provided for in the succeeding years 
of the contract. Also included was a cost 
of living escalator. ‘ 
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In an unrelated development, Falcon- 
bridge agreed to sell its 72.8% interest 
in Kilembe Copper Cobalt, Ltd., of 
Uganda to Rengold Mines, Ltd., of To- 
ronto, Canada, for $2.1 million. 

Cuba.—Late in 1976 or early in 1977, 
Cuba reportedly was to begin construction 
of the first of three plants to process 
laterite ores containing about 0.1% cobalt 
from a new mine located at Punta Gorda. 
Each plant was to have a projected 
capacity of 33,000 tons of nickel-cobalt ore 
per year. The first mining and smelting 
complex was scheduled for completion in 
1977, and the two other plants were ex- 
pected to be in operation by 1980 and 
1985. In addition, Cuba planned expendi- 
tures Of $40 million to modernize its Moa 
Bay facility. 

India.—Construction of the first Indian 
nickel-cobalt smelter, which had been 
scheduled to come onstream by late 1978, 
was deferred. The project was postponed 
because of a delay in commissioning a 
pilot plant for the processing of laterite 
ore in the Kansa area. 

Indonesia.— The estimated cost of the 
Gag Island nickel-cobalt project in Irian 
Barat rose to approximately $700 million. 
Pacific Nickel Indonesia (PNI), comprised 
of Sherritt Gordon, Ltd. of Canada and 
two other companies, requested a direct 
loan from the Indonesian Government 
and cooperation from the Government in 
obtaining a World Bank loan for the 
venture. Capacity of the proposed mine 
was reported as 100 million pounds per 
year of nickel and 4 million pounds per 
year of cobalt in the form of mixed 
sulfides. 

Japan.—The new nickel-cobalt refining 
plants of Nippon Mining Co., Ltd. and 
Sumitomo Metal Mining Co., Ltd. of 
Japan, with a combined capacity of 2,800 
tons of cobalt and 5,500 tons of nickel 
per year, came onstream in July after 
several months delay in startup. À mixed 
sulfide feed material derived from proc- 
essed laterite ore will be supplied to the 
facilities from Nonoc Island in the Philip- 
pines and Greenvale, Australia. Together, 
these facilities are to supply 50% of 
Japan's refined cobalt requirements. Until 
recently, Japan imported most of its cobalt 
needs, about 4,000 tons per year, from 
Zambia. The Australian feed material is 
a mixed sulfide containing 1596 cobalt 
and 3946 nickel and was delivered to 
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Nippon Mining Co.'s Nitachi plant, where 
it underwent solvent extraction. The 
Philippine material was mined by Marin- 
duque Mining & Industrial Corp. and de- 
livered to the solvent extraction plant of 
Sumitomo in the Minama area on Shikoku 
Island. 

Philippines.—Marinduque Mining & In- 
dustrial Corp. twice restructured its financ- 
ing during the year for the new nickel- 
cobalt facility on Nonoc Island. At yearend, 
Marinduque reportedly was attempting to 
reschedule principal payments of $20, 
400,000 due to lenders in 1976 so as to 
be payable over a 3-year period in quar- 
terly installments beginning in January 
1978. The refinancing is the result of 
production delays caused by mechanical 
defects and redesign requirements, as well 
as high fuel prices and other operating 
costs. Officials stated that production at 
the refinery was expected to reach 50% 
of capacity by December 31, 1975, and 
80% of capacity by mid-1976. In the 
third quarter of the year, production at 
the refinery averaged about 35% of design 
capacity. 

Zaire.—La Générales des Carriéres et des 
Mines du Zaire (GÉCAMINES) report- 
edly obtained a major loan from three 
sources early in the year to help finance 
a $435 million expansion of its copper and 
cobalt mining and refining capacity. The 
Libyan Arab Foreign Bank (LAFB), Eu- 
ropean Investment (EIB), and the World 
Bank provided loans totaling $220 million, 
with the balance to be funded by 
GÉCAMINES. Plans for the expansion 
project at Kolwezi in Central Shaba Prov- 
ince included the development of two 
new open pit mines with ancillary treat- 
ment facilities. The latter consisted of a 
concentrator, smelter, and refinery of 
100,000-ton capacity each. During the 
year, GÉCAMINES also contracted for a 
100,000-ton-per-year copper flash smelter 
at Kolwezi as part of the aforementioned 
expansion. The smelter was to use the 
Outokumpu Oy flash smelting process, 
which incorporates improvements piloted 
in Zaire and Finland. 

Part of the reason for the heightened 
activity was that 1975 was the first year 
of the Zaire Government's 5-year plan. 
Cobalt production under the plan was to 
have been raised to 44.1 million pounds in 
1975, but because of the general decline 
in demand, production only reached 38.4 
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million pounds. Some progress was re- 
ported on the Dikuluwe open pit mines. 
Ore reserves at Dikuluwe and the neigh- 
boring Mashamba ore body were put at 
about 1.1 billion pounds. Ore from the new 
mines will be transported to the new 
Dima concentrator at Kolwezi. When the 
concentrator is completed, it will be able 
to handle up to 4.4 million tons of ore per 
year. À new rail link, which carried its 
first train in March of 1975, will carry ore 
from the open pit mines to the 
concentrator. 

The Société Miniere de Tenke Fungu- 
rume (SMTF) copper-cobalt project in 
Zaire reportedly was suspended in January 
1976 for an indefinite length of time. Ac- 
cording to officials, the deferment resulted 
from a number of factors, one of which was 
exceptional increase in capital costs. The 
project was scheduled for completion early 
in 1978, with an eventual production of 
14.3 million pounds of cobalt per year. 
Reserves of cobalt were estimated to be 
505 million pounds. SMTF is a consortium 
composed of the following companies: 
Standard Oil Co. (Indiana), Charter 
Consolidated, Ltd., Anglo Americán Corp. 
and Rand Selection Corp., Ltd., French 


interests, Leon Tempelsman & Son, Inc., 
and the Zaire Government. 

The main reasons for suspension of the 
project reportedly were (1) the relatively 
low copper price; (2) cost inflation (cap- 
ital costs rose to an estimated $800 mil- 
lion) ; (3) doubts over power availability ; 
(4) closure of the Benguela railway; and 
(5) the general uncertainty in central 
Africa generated by the civil war in 
Angola. 

Zambia.—Transportation problems con- 
tinued to impede shipments of copper and 
cobalt from Zambia. At one time during 
the year, cobalt was being shipped by air 
to European clients. This operation was 
made profitable by the relatively high 
price of cobalt on the world market and 
reduced air transport fees. The principal 
transportation problem in the country was 
lack of road transport. The Chinese-built 
Tanzam railway, which had lessened the 
strain on the road transport system, was 
not expected to be entirely completed 
before 1978. The outlets being used in 
1975 were mainly Dar Es Salaam in Tan- 
zania and Luanda in Angola until the 
latter part of the year. 
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Table 8.—Cobalt: World production, by country 
(Short tons) 
Mine output, metal content 1 Metal 2 
Country 

1978 1974 1975 P 1978 1974 1975 p 
Australia . . r 855 1,188 e 2,700 Sg = É 
Botswana req re 36 e 89 = eg 09 
Canada 1,672 1,724 1,475 667 859 628 
Cuba e€ .... u... ul u 1,800 1,800 1,800 "oS MUN = 
Finland .... e 1,400 e 1,400 1,886 1,118 895 905 
France s =; zi r 920 976 * 1,000 
Germany, West Ee Dë PS 408 892 * 400 
r SA uz E 12 11 58 
Morocco 1.567 1.982 2,162 m e SS 

New Caledonia e 1,900 e 2,100 e 2,100 aes ZS as 
Norway ~~~. N NA NA 51,005 51,865 5852 
Philippines e 45 r € 45 130 us Së 117 
S. S. R. 1,850 1,900 1,950 1,850 1,900 1,950 
United States as SES S = =. 88 
lte, SS OL S SO Ee 16,592 19,486 e 19,220 16,592 19,862 15,040 
Zambia ee r € 4,740 r e 4,280 e 8,270 r 2,987 2,622 e 2,026 
Total . . r 82,428 85,791 86,282 T 25,604 27,891 28,008 

* Estimate. P Preliminary. r Revised. NA Not available. 


1In addition to the countries listed, Bulgaria, Cyprus, East Germany, Greece, Poland, the Republic 
of South Africa, Spain, Sweden, and Uganda are known to produce ore (copper, nickel, and/or 
pyrite) that contain recoverable quantities of cobalt, but available information is inadequate to 
make reliable estimates of output levels. Other nations may also produce cobalt as a byproduct 
component of ores and concentrates of other metals. 

2 In addition to the countries listed, the United Kingdom recovers cobalt metal from intermediate 
metallurgical products produced in Canada, but data on output are inseparable from the total re- 
pórted by Canadian producers. Czechoslovakia presumably recovers cobalt from materials imported 
from Cuba, but data are inadequate to estimate output. Belgium and Japan, both of which import 
substantial quantities of crude materials containing cobalt, have not recorded output in recent 
years but are producing metal and/or cobalt compounds. Poland also apparently processes cobalt- 
bearing copper ores, but no data on cobalt recovery are available. 

3 Actual output not reported. Data presented for mine output are total cobalt content of all 
products, including nickel oxide sinter shipped to the United Kingdom for further processing and 
nickel-copper matte shipped to Norway for further processing. Data presented for metal output 
are total cobalt content of all products less cobalt output recorded for Norway. Thus, the metal 
data include cobalt content of oxides and other compounds that are not produced as metal and 
total metal output in the United Kingdom as well as actual metal output in Canada itself. 

4 Domestic mine output, if any, is negligible. 

E F roducpa entirely from nickel-cobalt matte from Canada; 
abroad. 

€ Insufficient data are available to permit separate estimates for mine and metal production. 


domestic mine output is recovered 


TECHNOLOGY 


Bureau of Mines researchers continued 
work on a low cost rare-earth cobalt perma- 
nent magnet. Using mischmetal-cobalt 
magnets with addition of an optimum 
quantity of selected elements, the re- 
searchers hope to approach the properties 
of currently available samarium-bearing 
magnets. 

A new production process for rare earth- 
cobalt alloy powders developed and pat- 
ented in West Germany by Th. Gold- 
schmidt AG is based on the calciothermic 
reduction of oxide starting materials. Mix- 
tures of oxides and metal powders are 
converted in the presence of calcium vapor 
into a fine-grained alloy powder and cal- 
cium oxide. The reaction product is then 
crushed; the calcium oxide is separated 
from the alloy by wet chemical methods; 
and the alloy powder is dried in vacuum. 
Reportedly, the process can be adapted to 


make alloys of any rare-earth mixture as 
well as alloys varying from the 1:5 
stoichiometry of SmCos. 

A range of polymer-bonded cobalt-rare 
earth permanent magnet materials report- 
edly now being produced uses simplified 
manufacturing techniques of plastic mold- 
ing technology. The development of these 
new materials could signal a revolution in 
the use of miniature magnets. Advantages 
and properties of the magnet material in- 
clude (1) the possibility of producing a 
wide variety of shapes; (2) good resistance 
to chipping; and (3) high maximum 
energy product leading to significant size 
reductions. Among the possible applications 
are miniaturized permanent magnet mo- 
tors, phonograph pickups, and miniature 
transducers. 


8 Work cited in footnote 3. 
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Through investigations, researchers at 
the University of Notre Dame and else- 
where were gaining greater insight into 
the phenomenon of magnetostriction, which 
is the change in dimension of a ferro- 
magnetic body when a magnetic field is 
applied. The researchers reportedly were 
tabulating the properties of 15 rare-earth 
cobalt alloy magnets, some of which are 
more powerful than conventional Alnico 
types. From the data, engineers may be 
able to select the best magnetostrictive de- 
vice for a given task. Potential applications 
for magnetostriction are testing and mon- 
itoring of materials in a working jet 
engine or in a hot nuclear reactor.' 

A  silicon-carbide composite material 
that could someday reduce cobalt con- 
sumption in its major application in super- 
alloys for jet engines reportedly was suc- 
cessfully flight tested during the year. The 
composite ceramic material, made from 
silicon carbide-coated boron filaments, is 
being fabricated as jet engine fan blades. 
The leading edges of the finished blades 
are coated with nickel and cobalt for 
protection. According to one official in- 
volved in the testing, maximum use of the 
ceramic material could provide a 15% to 
2096 weight savings in jet engines.? 

Two Japanese companies, Marubeni 
America Corporation and Méifuji Iron 
Works Co., have undertaken a research 
and development program to recover cobalt 
and other metals from spent catalysts used 
in oil refineries and petrochemical plants. 
A pilot plant with a capacity to process 
528 pounds of spent catalysts per day was 
scheduled for completion in September 
1976. Development of the necessary tech- 
nology was expected to be completed by 
March of 1976. By the end of 1977, the 
companies plan to have a commercial facil- 
ity completed with an annual capacity for 
processing 20,000 tons of various catalysts. 
Presently in Japan, spent catalysts from 
oil and petrochemical plants are buried 
underground or returned to suppliers.” 

Bureau of Mines researchers released 
a report on a technique to recover nickel 
and cobalt from domestic laterites. The 
report states that recovery can be effected 
by selective reduction of laterites at 350? 
to 600°C with carbon monoxide in a so- 
lution of ammonium sulfate, ammonia, 
and oxygen; cobalt and nickel are then 
leached from the resulting product. Nickel 
is selectively recovered from the leach 
liquor by solvent extraction, after which 
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it is stripped from the organic phase with 
dilute sulfuric acid, and finally it is 
reduced electrolytically.” 

A process was patented whereby oxide 
and silicate nickel ores could be processed 
to recover copper, nickel, cobalt, and mag- 
nesium. In the process, several batches of 
ore are leached with sulfuric acid until 
the magnesium content of the leach liquor 
becomes excessive. Excess ore is added to 
precipitate iron, and then copper is selec- 
tively precipitated from the leach liquor. 
Magnesium is later removed from the 
cobalt-nickel bearing liquor as magnesium 
hydroxide.” 

Early in the year, International Nickel 
Co. Inc. patented a process for the con- 
tinuous recovery of nickel and cobalt from 
oxide ore. Ore is preheated to 850° to 
1,100° C and mixed with calcium chloride 
or sodium chloride and coal or coke. The 
mixture is heated to 900° to 1,100° in a 
hydrogen atmosphere. Combustion gas 
flow from a burning fuel is minimized to 
produce metallized nickel-cobalt particles.” 

Three patents were obtained by Deepsea 
Ventures, Inc. in 1975 for the extraction 
of cobalt and other valuable metals from 
manganese nodules. 

In the first method, nodules are leached 
in an aqueous solution of sulfuric acid and 
sodium chloride and heated to vaporize 
the values as chlorides. The vapors are 
then converted to an aqueous solution from 
which insoluble iron oxide is removed. The 
low-iron aqueous solution is contacted with 
a liquid ion exchange resin and the sepa- 
rate strip solutions are subjected to 
electrolysis.“ | 

By a second method, an aqueous solu- 
tion of ground nodules is treated with 
ferric chloride to form metal chlorides in 
the solution along with solid ferric oxides. 


7 erf Week. 1995 5108 Technologies. V. 184, 
No. 11, Mar. 17, 1975, 18. 
8 Industrial Research. Air craft-composite Blades 
ee to the Air. V. 17, No. 11, November 1975, p. 


5 
9 American Metal Market. ee Seek Way 
to Recover Used Oil Wei A V. 8, No. 


119, June 19, 1975, 

10 Siemens, C. Good, and W. A. Stick- 
ney. Recovery of Nickel and Cobalt F From Low- 
Grade gees Laterites. cg va RI 8027, 14 p 

11 Garin . and M. A. Palad. Cyelic ic 
Acid Leachi ipa 85 Nickel. Bearing Oxide and Biere 
Ores With Subsequent Iron Removal From Leach 
Liquor. U.S. Pat. 3,880,981, Apr. 29, 1975. 

E., J. A. E. Bell, R. Sridhar 
and H. F. Baber (assignors to International Nickel 
Co. Inc.). A of Nick 5 Values in 
Oxidized Ores. U.S. PA 3,876, E ont 8, 1975. 

13 Kane, W. S., and P (assignors 
to Dee pua Ventures, n Magne of ean 
Floor Nodule Treatment an Electrolytic Recovery 
of Metals. U.S. Pat. 3, 901, 775, Aug. 26, 1975. 


COBALT 


The ferric oxide is separated from the 
solution and treated with hydrogen 
chloride to regenerate ferric chloride for 
recycling, and the pregnant solution is 
subjected to solvent extraction procedures 
to recover metal values.“ 

In the third method, nickel and cobalt 
are recovered from a solution obtained by 
leaching nodules with hydrochloric acid. 
The leach liquor is adjusted to a pH value 
of 3 to 6 and contacted with an organic 
solution to selectively extract nickel and 
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cobalt. The loaded extracting solution is 
stripped of nickel with an aqueous acid 
and the liquor is then stripped of cobalt at 
a hydrogen ion concentration of at least 
6 normal.” 


14 Cardwell, P. H., W. S. Kane, and J. A. Olan- 
der (assignors to Deepsea Ventures, Inc.). Method 
for 5 ek from Cobalt. U.S. Pat. 
3,903,235, Sept. 2, 1975. 

15 McCutcheon, H. L., W. S. Kane, and P. H. 
Cardwell (assignors to Deepsea Ventures, Inc.). 
Method for poraning Metal Values by the Halida- 
tion of a Base Manganiferous Ore With Ferric 


SEU Pre-Treatment. U.S. Pat. 3,903,236. Sept. 


Coke and Coal Chemicals 


By Franklin D. Cooper? 


Production of coal coke in the United 
States in 1975 was 7.1% less than in 1974, 
principally because of a 16.7% decrease in 
production of pig iron and ferroalloys in 
blast furnaces. Also contributing to the de- 
.crease were a 22.8% reduction in ship- 
ments of foundry coke. and a 24.896 de- 
crease in the tonnage of coke shipped to 
other industrial plants. 

Production remained relatively constant 
throughout the year and averaged 4.77 
million tons per month. The average daily 
output from all slot-type and beehive 
plants ranged from a low of 144,000 tons 
in September to a high of 174,000 tons in 
March. Average daily total output in 1975 
averaged 157,000 tons. 

During the year the demand for coke 
was less than production. Producers! stocks 
of oven coke at 5.00 million tons were 
4.06 million tons greater at yearend than 
1 year earlier. 

Blast furnaces continued to use the 
major portion of the Nation's coke pro- 
duction, receiving 93.4% of the 53.15 
million tons of coke distributed by pro- 
ducers. The consumption of coke per ton 
of hot metal produced at blast furnaces 
averaged 1,222 pounds, compared with 
1,219 pounds in 1974. 

The coke equivalent of fuels injected 
through blast furnace tuyeres amounted to 
98 pounds of coke equivalent (at 13,000 
British thermal units (Btu) per pound) 
per ton of hot metal, compared with 104 
pounds in 1974. ° 

Breeze production per ton of coal coked 
averaged 114.6 pounds because of re- 
portedly extended coking times and the 
slightly reduced use of low-volatile coals 
in the mixtures carbonized. Breeze is un- 
suitable for almost all metallurgical ap- 


plications because of its small size and 


high volatile and ash contents. The larger 


part of the breeze production was used 
by producers for sintering iron-bearing 
dust and ores. However, 36.696 of the 
output was sold for industrial uses other 
than as fuel for steam plants or in ag- 
glomerating plants. The tonnage of breeze 
sold was 15.596 less than in 1974 and 
brought an average of $32.21 per ton, up 
from $17.83 in 1974. 

The average cost of all bituminous coals 
and anthracite carbonized in slot ovens 
increased $7.72 per short ton to $44.21 
per short ton. This increase was reflected 
in the average value of coal per ton of 
coke, which increased $11.16 per short 
ton to $64.55 per ton. The largest price 
increases occurred in foundry coke sales. 
Foundry coke prices, which averaged 
$106.52 per ton, f.o.b. plant, were $27.60 
per ton higher than in 1974. 

The production of tars, ammonia, crude 
light oil, and coke-oven gas decreased 
because less coal was carbonized. 

Foreign trade was notably reduced with 
coke exports at 1.27 million tons equal to 
2.2% of domestic production. About 85% 
of the exported coke went to Canada, the 
Netherlands, West Germany, and Mexico. 
Coke imports were 48.6% less than in 
1974, and exports were down 0.4%. 

The total value of all coals carbonized 
was $3,645.7 million, and the total value 
of all carbonization products was $5,261.3 
million. The combined value of coke and 
breeze, the principal products, accounted 
for 87.5% of the total value of all 
products. 


1 Physical scientist, Division of Coal; statistical 
data furnished by Division of Fuel Data. 
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Table 1.—Salient coke statistics 


1971 1972 1978 1974 1976 
United States: 
Production: 
Oven coke .... thousand short tons 56,664 59,858 63,496 60,737 56,494 
Beehive coke -onn-"- do 772 654 829 845 718 
Sr ee do 57,486 60,507 64, 325 161,581 57,207 
Exports een do 1.509 1,282 1,895 1,278 1,273 
Imports - do 174 185 r 1,094 3,540 1,819 
Producers stocks, Dec. 31 ... do .... 8,510 2,941 1,184 935 5,001 
Consumption, apparent do 56,689 60,046 r 65,765 64,092 53,687 
Value of coal-chemical materials used | 
or sold ...... ... dm thousands $260,171 8294, 905 $865,667 $652,785 $608,958 
Value d s. and breeze used 
or solſ‚ſ‚d‚d tee a sec: 


Total value of all products beer? 


$1,848,781 $2,080,074 7 $2,575,160 $4,009,209 $4,607,292 


or sold O . 1$2,108,958 $2,374,979 $2,980,817 $65,261,944 $5,261,250 
World production: 
Hard coke . thousand short tons 877,144 7 881,815 r 403,254  * 404,898 898,152 
Gashouse and low-temperature 
CPP o ---- 24,188 721,071 r 19,516 r 20,009 19,285 
r Revised. 


1 Data do not add to total shown because of independent rounding. 


COKE AND BREEZE 


DOMESTIC PRODUCTION 


A 16.7% decrease in the production of 
pig iron and ferroalloys in 1975 largely 
accounted for a 13.3% decrease in the 
demand for blast furnace coke. Output of 
oven coke plus beehive coke averaged 4.77 
million tons per month, with 4.31 million 
tons produced in September and 5.39 mil- 
lion: tons in March. Daily production for 
the year averaged 157,000 tons, down 
7.1% from the average daily output of 
1974. 

Forty-eight furnace plants produced 
91.7% of the oven coke. These plants, 
owned by or financially affiliated with iron 
and steel companies, were operated mainly 
to produce coke for iron blast furnaces. 
The remaining oven coke was produced 
by 14 merchant plants, who sold blast 
furnace, foundry, and other grades of 
coke on the open market. 

Coke was produced in 19 States in 
1975. The relative amounts of coke pro- 
duced in the various States have changed 
little in the past decade. Because coke is 
used principally as a fuel and reducing 
agent in blast furnaces, the coke industry 
is concentrated in the major steel-produc- 
ing areas of the Eastern and North-Central 
States. The bulk of the 1975 output came 
from 14 States east of the Mississippi 
River. Six States west of the river produced 


7.796 of the total production. Pennsyl- 
vania, the largest producer, accounted for 
27.196 of the output, followed by Indiana 
and Ohio. These three States accounted 
for 58.6% of the national output. 

An average of 1,367 pounds of breeze- 
free coke was produced for each ton of 
coal carbonized in the United States in 
1975. The 1975 yield of coke, which 
averaged 68.4%, has remained nearly 
constant during the past decade. 


The term “coke breeze” generally refers 
to a mixture of carbonized bony coal, 
slaty rock, and coke particles passing 
through a F- inch-square screen. More 
than 28% of the 1975 breeze production 
was used as fuel in agglomerating plants. 
The remainder was used in steam plants 
and in the production of elemental phos- 
phorus from phosphate rock. The amount 
of breeze sold has increased significantly 
in recent years; about 45.6% of the 1975 
production was sold. 


The breeze yield per ton of coal car- 
bonized is influenced by oven operating 
practices, the types of coals used, and the 
degree of pulverization of coal mixtures 
carbonized. The lowest yield of 2.83% was 
attained in Pennsylvania, while Illinois 
had the highest yield at 8.13%. At 5.21%, 
the national yield has not varied signifi- 
cantly during the past decade. 


COKE AND COAL CHEMICALS 


Oven-coke plants averaged 104.2 pounds 
of breeze produced per ton of coal carbon- 
ized. The yields at beehive-coke plants were 
substantially higher than those at oven 
plants, but beehive breeze production was 
negligible because only a few plants had 
recovery facilities. 

Based on information derived from a 
variety of sources, the current total ca- 
pacity of U.S. slot-type coke plants is 
approximately 200,000 tons per day. At 
this time, there are 231 coke batteries in 
the United States consisting of 13,224 slot 
ovens, each of which averages approxi- 
mately 5,500 tons per year of coke pro- 
duction and which collectively have a 
theoretical maximum annual capacity of 
74,4 million tons based on 365 days per 
year, 18 hours coking time for furnace 
coke, and 30 hours for foundry coke. In- 
dustry considers the normal life span of a 
coke-oven battery as 25 to 30 years. About 
1096 of the current capacity is less than 
5 years old. Trade journals report that 
about 9 million tons of productive capacity 
is under construction. 

Construction work in progress in 1975 
on new coke-oven batteries included the 
No. 1 battery at Bethlehem Steel Corp.'s 
Northhampton works; a 56-oven battery 
at Jones € Laughlin Steel Corp.s Ali- 
quippa works; a 13-foot high, 85-oven, 
1,500-ton-per-day-capacity battery of ovens 
at Republic Steel Corp.'s Cleveland works; 
and two batteries at United States Steel 
Corp.’s Gary works, one of which was 
scheduled to start operation in 1976. 

Rehabilitation underway in 1975 in- 
cluded work on one 45-oven battery of the 
International Harvester Co., Chicago, Ill.; 
on two 106-oven batteries at Jones & 
Laughlin Steel Corp.'s Aliquippa works; on 
one 79-oven and three 59-oven batteries at 
Jones & Laughlin Steel Corp.'s Pittsburgh 
works; on the “C” battery of National 
Steel Corp., Granite City, Ill.; and on two 
batteries at United States Steel Corp.'s 
Clairton works. 

Salem Corp.’s subsidiary, the Wilputte 
Corp., received a $40 million contract 
from Algoma Steel Corp, Ltd. Sault 
Ste. Marie, Ontario, for a turnkey coke 
plant. The contract included a Wilputte- 
designed battery consisting of 60, 5-meter 
high, underjet, regenerative, low-differen- 
tial coke ovens suitable for carbonizing 
mixtures of high- and low-volatile coals. 
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The contract contained provisions for air 
pollution control devices and additional 
measures for the possible future installation 
of a Coaltek system. Completion of the 
contract was scheduled for the last quarter 
of 1977. Wilputte also received a contract 
in late June 1975 to build a coke plant 
for Republic Steel Corp. at Gadsden, Ala. 
Reportedly, the new battery of 85 coke 
ovens plus coal- and coke-handling equip- 
ment and certain coal chemical facilities 
would cost $75 million to $80 million. 
Arthur G. McKee & Co., Cleveland, 
Ohio, in a joint venture with Dr. C. Otto 
and Comp. GmbH of Bochum, West Ger- 
many, received an order from Youngstown 
Sheet & Tube Co, a division of Lykes- 
Youngstown Corp., for a multimillion- 
dollar coke-oven plant and ancillary facil- 
ities to be built at the company's Indiana 
Harbor works in East Chicago, Ind. The 
turnkey project will include a coke battery 
of 85 large-capacity Otto ovens designed 
for a maximum coal throughput of 4,900 
short tons per day, a 2.65-million-standard 
cubic feet per hour coke-oven gas purifica- 
tion plant, equipment for gas cooling and 
tar separation, recovery equipment for am- 
monia, benzol, and naphthalene, gas ex- 
hausters, and extensive facilities for the 
preparation and handling of coal and coke. 
Armco Steel Corp.’s two new coke bat- 
teries, at Middletown, Ohio, each compris- 
ing 57 ovens (coal capacity, 32 tons), were 
scheduled for startup in mid-1976. Total 
bricklaying effort was about 41% complete 
as of July 1975. The two batteries and 
related facilities will produce 112,750 tons 
per month of blast furnace coke at a 
coking rate of 1.05 inch per hour from 
165,000 tons of mixed high- and low- 
volatile coals. In addition to the 56 mil- 
lion cubic feet per day of coke-oven gas 
produced, other byproducts will include 
44,000 gallons of tar, 36 tons of sulfuric 
acid, 13 tons of anhydrous ammonia, 
12,000 gallons of benzene, 1,700 gallons 
of toluene, and 275 gallons of xylenes. 
The Koppers Co. was constructing a 
79-oven battery for the Wheeling-Pittsburg 
Steel Corp. at Follansbee, W. Va. About 
20,000 tons of refractories, roughly equiv- 
alent to 6.5 million 9-inch brick, will be 
required to construct the 20-foot-high 
ovens. Related pollution control equipment 
will include a hooded coke guide connected 
to a fume-collecting main and scrubber, 
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a screw-type feed system on larry cars, 
smoke-collecting hoods on leveler bars, a 
mechanical door and jam-cleaning device, 
and a double collecting main on the coke 
battery. 

The East Chicago Department of Air 
Quality Control in early May 1975 granted 
Inland Steel Co. permission to operate its 
old “B” coke battery for another year, 
until the new C 
partially redesigned and improved. Inland 
Steel Co. spokesmen reported that sub- 
stantial problems in both design and oper- 
ation of its new smokeless coke battery had 
limited the “C” battery to about 60% of 
its planned coke production. Koppers Co., 
builder of the 56-oven “C” battery that 


was put into operation in the summer of 


1974, had a crew at the site attempting to 
solve the problems. 

Construction started in May 1975 on a 
7,000-ton-per-day blast furnace and a 
““smokeless” 20-foot-high, 69-oven coke bat- 
tery rated at 3,000 tons of coal per day at 
the Indiana Harbor works of Inland Steel 
Co. 


CONSUMPTION AND SALES 


Apparent consumption of coke in the 
United States totaled 53.69 million tons. 
This quantity (domestic production plus 
imports, minus exports and changes in 
stocks) was 10.40 million: tons less than 
consumed in 1974. The decrease was 
attributed to a significantly smaller demand 
for blast furnace coke, caused by a 16- 
million-ton decrease in blast furnace pig 
iron and ferroalloy production. 

The amount of breeze-free coke con- 
sumed by blast furnaces in producing 1 
ton of hot metal increased from 1,219 
pounds in 1974 to 1,222 pounds in 1975. 

In 1956, 1,720 pounds of coke were 
consumed per ton of hot metal produced 
by blast furnaces. Current consumption, 
about 500 pounds less than 2 decades ago, 
decreased as a result of the use of in- 
creased quantities of iron concentrates, 
oxygen, and supplemental fuels. 

Although a variety of operating practices 
affect blast furnace coke rates, the 4-pound 
increase in the coke rate was accompanied 
by a 6-pound coke-equivalent decrease of 
supplemental fuels, excluding coal, injected 
through blast furnace tuyeres per ton of 
hot metal produced. The supplemental 
fuels were principally fuel oil, coal tar and 


battery could be 
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pitch, natural gas, and coke-oven gas. 
Although the units of measurement differ, 
and the quantity of each fuel used varies, 
the total calorific value of all supplemental 
fuels consumed in blast furnaces in 1975 
was equivalent to 3.9 million tons of coke. 
Oxygen consumption in blast furnaces 
equaled 25,923 million cubic feet, 0.4% 
more than in 1974. The use of oxygen 
reduces the blast furnace coke requirement 
by making available more sensible heat 
during the reduction of iron ore to pig 
iron. ! 

Of the 53.15 million tons of oven and 
beehive coke distributed for all purposes 
in 1975, 49.62 million tons, including 1.27 
milion tons exported, went to blast fur- 
naces; 2.61 million tons went to foundries; 
0.92 million tons went to other industrial 
purposes. Producing companies produced 
46.23 million tons of blast furnace coke for 
use in their own blast furnaces. Merchant 
plants produced 2.68 million tons of blast 
furnace coke that was sold to blast furnace 
plants. 

Merchant plants produced 4.72 million 
tons of coke, 90.996 of which was sold on 
the open market. Principal markets were 
blast furnaces not associated with inte- 
grated coke-producing facilities, independ- 
ent gray-iron foundries, nonferrous smelt- 
ers, and chemical plants. Some of the 
merchant coke was used by its producers, 
principally in chemical plants and affili- 
ated foundries. Essentially all of the coke 
distributed by beehive plants was sold for 
blast furnace use. 

All States except Alaska, Delaware, 
Hawaii, Nevada, New Hampshire, South 
Dakota, and Vermont received shipments 
of coke or breeze in 1975. Alabama, Illi- 
nois, Indiana, Maryland, Michigan, New 
York, Ohio, Pennsylvania, and West Vir- 
ginia, which were the major iron- and 
steel-producing States, received 88.896 of 
the total coke and 81.896 of the total 
breeze distributed. 

The bulk of the distributed coke was 
blast furnace coke that was consumed 
within the producing State, since most 
blast furnaces were integrated with coke 
ovens. A few companies shipped coke to 
affiliated blast furnaces in other States. 

About 5.0% of the breeze-free coke 
distributed was shipped to foundries. The 
chief consumers of foundry coke were the 
automotive, farm-machinery, machine-tool, 


COKE AND COAL CHEMICALS 


heavy-machinery, railroad, and electrical 
equipment industries. Most of these in- 
dustries were located in the Eastern and 
Midwestern States. The combined re- 
ceipts of Alabama, Illinois, Indiana, Michi- 
gan, New Jersey, New York, Ohio, Penn- 
sylvania, and Wisconsin, accounted for 
74.8% of the foundry coke shipments. 
Foundry coke was shipped to 38 States. 

Other industrial coke was used in 34 
States for miscellaneous applications. The 
principal consumers were nonferrous smelt- 
ers, and plants manufacturing sugar, min- 
eral wool, alkalis, calcium carbide, and 
elemental phosphorus. Alabama, Missouri, 
Ohio, Pennsylvania and Texas received 
49.8% of the shipments of other industrial 
coke. 


STOCKS 


Yearend stocks of slot-oven coke were 
434% more than at yearend 1974 as the 
quantity of coke in stock increased by 
4.06 million tons during 1975. Oven-coke 
plants ended the year with stocks equal 
to 34 days production at the December 
1975 rate. Normally, beehive plants do not 
stock coke. 

The bulk of the stock, 94.496, was at 
furnace plants, which roughly had a 33-day 
supply compared with a 21-day supply at 
merchant plants. 

Because steel producers operating coke- 
oven batteries also produce gas for their 
mills, coke stocks increased awaiting an 
anticipated turnaround in steel demand. 

Stocks of coke breeze at producers' plants 
increased 17.8% during 1975. Approxi- 
mately 78.5% of the breeze in stocks was 
at furnace plants. 

Despite more than adequate inventories, 
an upturn in world coke trade and price 
was foreseen because of the Government's 
mandating further coke-oven shutdowns in 
the United States. As a hedge against this 
possibility, the prediction was that the U.S. 
buyers would augment coke inventories by 
foreign purchases. 


VALUE AND PRICE 


The average value of receipts of all 
grades of oven coke reached $87.64, up 
$21.90 per ton, and beehive coke averaged 
$65.17, up $21.15 per ton. The 1975 
average values represented increases of 
33.396 for oven coke ánd 48.1% for bee- 
hive coke. ` 


$ 
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For oven coke, an increase of 35.0% 
raised the average price of foundry coke 
sales to $106.52 per ton; commercial sales 
to blast furnaces increased an average of 
38.2% to $73.67 per ton. Oven coke used 
for other industrial purposes increased 
29.8% in price to $77.02 per ton. 

The differential between the average 
price of blast furnace and foundry oven 
coke is attributed to the special specifica- 
tions for foundry coke that make it a 
more costly product having superior prop- 
erties, resulting from long coking times at 
lower temperatures of coal mixtures con- 
taining up to 50 weight-percent low-vola- 
tile coal and occasionally petroleum coke 
and anthracite. The difference in the 
average values of oven and beehive cokes 
is partially due to the additional trans- 
portation costs of coal delivered to oven- 
coke plants and the substantial investment 
and maintenance costs of slot-type ovens. 

The average price of foundry coke in the 
United States remained constant through- 
out much of 1975, with none of the six 
Bureau of Labor Statistic? sample cities 
showing any deviation for the final 4 
months of the year. Prices in Indianapolis 
and Birmingham remained unchanged for 
the entire 12 months. In August, pro- 
ducers of foundry coke in Milwaukee, 
Wis., and Painesville, Ohio, dropped the 
price from $115.00 to $112.50 per short 
ton; Neville Island increased the price from 
$110 to $117 per short ton. 

The price of domestic blast furnace 
coke remained firm in the range of $71.00 
to $74.50 per short ton delivered. 


FOREIGN TRADE 


Foreign trade in coke was comparatively 
slower than in 1974. Exports at 1,272,906 
short tons, 4,775 tons less than in 1974, 
amounted to 2.2% of total production. 
Approximately 84.7% of the total coke 
exported to more than 21 countries went 
to Canada, Mexico, the Netherlands, and 
West Germany at an average price of 
$55.85 per short ton. Exports from Buffalo, 
N.Y., Detroit, Mich., Norfolk, Va., and 
Philadelphia, Pa., totaled 943,542 tons at 
an average price of $53.49 per ton. Total 
exports averaged $58.71 per ton, or $24.62 
per ton more than in 1974. Canada re- 
ceived 680,595 tons, or 53.5% of the total 
exports. Exports to Canada averaged 
$56.46 per ton, 
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Imports of coke totaled 1,818,981 short 
tons and averaged $86.03 per ton, com- 
pared with 3,540,326 tons imported in 
1974 at $54.56 per ton. 

Canada, the Netherlands, the Republic 
of South Africa, and West Germany to- 
gether shipped 1,695,166 tons at $86.10 


COKING 


QUANTITY AND VALUE 
OF COAL CARBONIZED 


A total of 83.3 million tons of bitumin- 
ous coal was carbonized at high tempera- 
tures for the production of coke in slot-type 
and beehive ovens. This quantity, equaling 
12.8% of the 1975 U.S. bituminous coal 
production, was the second largest coal 
market. In addition to bituminous coal, 
326,000 tons, or approximately 5.3% of 
the U.S. anthracite production, was used 
in the coal blends carbonized. Anthracite 
was used principally in the production of 
foundry coke to achieve greater size and 
density, desirable properties in the opera- 
tion of foundry cupolas. 

The average delivered value of all coal 
and anthracite carbonized by oven-coke 
plants was $44.21 per ton. The average 
value of coal carbonized by beehive-coke 
plants cannot be published because of in- 
dividual company confidentiality. Trans- 
portation costs account for the high value 
of the coal consumed by oven-coke plants 
in some States. Such costs often exceed the 
value of the coal at the mine. 

The average value per ton of coal car- 
bonized at oven-coke plants was 21.2% 
greater than in 1974. Coals delivered to 
all consuming States had increases in av- 
erage value per ton ranging up to 34.1%. 
The highest coal price was recorded for 
Maryland and New York, where the value 
of coal carbonized averaged $57.27 per ton. 

An overall average of 1.46 tons of coal, 
valued at $64.55, was required for each 
ton of oven coke produced. Beehive ovens 
required an average of 1.58 tons of coal 
per ton of coke output. 

By early June 1975, several coal com- 
panies began slowing the production of 
“marginal quality” metallurgical coal. 
Normally, steel plants would not use such 
coal for coke production. However, some 
coals of this type were used during the 
period of high steel production in 1974 
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per ton to the United States. West Ger- 
many shipped 1,387,755 tons, averaging 
$88.71 per ton. 

Baltimore, Md., Detroit, Mich., New 
Orleans, La., and Philadelphia, Pa., were 
the major ports of entry for 1,451,068 tons 
having an average price of $85.55 per ton. 


COALS 


in the effort to increase blast furnace coke 
inventories. 

Consolidation Coal Co. shortened work 
schedules at its metallurgical coal mines 
to 5 days a week from 6 days as slumping 
steel demand began affecting the coal 
industry. Bethlehem Steel Corp. shut 
down its Mine No. 45 in Jeffrey, Boone 
County, W. Va. This mine had been pro- 
ducing about 100,000 tons of metallurgical 
coal annually. 

United States Steel Corp. planned to 
boost metallurgical coal production from 
its mines over the next several years, partly 
by opening new mines. The 1975 output 
was targeted to reach 18.5 million tons, 
up 12.8% from the 1974 actual output of 
16.4 million tons. However, unauthorized 
work stoppages in the third quarter sig- 
nificantly decreased the estimate for the 
second half of 1975. 

New United States Steel Corp. mines 
that eventually will produce much of the 
firm’s coal are the Dilworth mine in south- 
western Pennsylvania, the Oak Grove mine 
near Hueytown, Ala., the No. 37 mine in 
the Lynch district of Kentucky, and areas 
having less favorable mining conditions in 
the Robena mines complex in southwestern 
Pennsylvania and in the No. 10 mine at 
Gary, W. Va. 


BLENDING 


It is difficult to define a “good coking 
coal.” Gradually the use of the word 
“good” is being replaced by "satisfactory." 
Satisfactory means that a coal or blend 
of coals produces a coke which, in turn, 
permits a blast furnace practice fully com- 
petitive in quality, efficiency, and cost. It 
is only rarely that a single coal is available 
for making a satisfactory coke; blending of 
two or more coals of different properties 
is the rule at a majority of coke plants. 
While a simple tgyo-coal blend of high- 
and low-volatile coals is most common, 
there are cases in which the use of a third 
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COKE AND COAL CHEMICALS 


coal or other blending material is advan- 
tageous. Coal tar pitch, petroleum coke, 
coke breeze, and other carbonaceous ma- 
terials have been tried and in some cases 
have been used commercially with success. 

The terms “low-”, medium-“, and 
“high-volatile coking coals” do not desig- 
nate sharply defined classes. These terms 
are used by slot-oven operators in a rela- 
tive sense, and the exact meanings intended 
by the individual operator may vary some- 
what with the behavior of the coals with 
which he is most acquainted, or which are 
available for his plant. 

The term “low-volatile coal” is used in 
this discussion to designate coals of 14% 
to 22% volatile matter, such as the Poca- 
hontas and New River, W. Va., and 
Somerset County, Pa., type. For byproduct 
oven use, such coals are mixed with high- 
volatile coking coals in any proportion up 
to 60% or more (but usually from 10% 
to 309%) in order to increase the size and 
strength of the coke. This practice increases 
the coke yield and decreases the byproduct 
yields. Most slot-oven operators prefer 
low-volatile coals having a volatile matter 
content of about 16% to 18% (dry basis), 
although a considerable quantity of coal 
that does not come within this range is 
used. Low-volatile coals are not charged 
in an unmixed condition into slot ovens 
because they expand when coked. 

The Bureau defines medium-volatile cok- 
ing coals as those having 22% to 31% 
volatile matter, dry basis. Such coals have 
certain coking characteristics that differ- 
entiate them from coals having distinctly 
higher or lower volatile-matter content. 
Medium-volatile coals, when coked without 
admixture, nearly always produce large 
blocky cokes having highly desirable gen- 
eral physical characteristics. Many medi- 
um-volatile coals, particularly those having 
less than 24% to 25% volatile matter, are 
practically nonshrinking, or even slightly 
expanding under many operating condi- 
tions, in which cases the coke would be 
difficult or impossible to push from the 
slot oven. 

The largest portion of the tonnage of all 
coals charged into slot ovens exceeds 31% 
volatile matter, dry basis, and is desig- 
nated high-volatile coal by the Bureau. 
High-volatile coking coal is produced from 
many seams in many Stagg. Because high- 
volatile coals when car ed alone pro- 
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duce lower yields of weaker and smaller 
sized coke, many plants producing blast 
furnace coke add low- or medium-volatile 
coals to high-volatile coals to the extent 
of 10% to 30% of the weight of coal 
mixtures charged into the slot-type ovens. 
The use of anthracite imparts increased size 
and density, and the use of tar pitch in 
the coal mix increases the coke strength. 

Blending also permits the use of some 
high-sulfur-content coals in admixture with 
low-sulfur coals so that the coke has an 
acceptable sulfur content. 

The overall percentages of high-, med- 
ium-, and low-volatile coals in the mixtures 
carbonized have varied little in the past 
decade, although there are wide variations 
in the proportions used at individual 
plants. Coke plants in West Virginia and 
the Western States used the largest per- 
centages of high-volatile coals in their 
blends, but plants in Minnesota and Wis- 
consin used the largest percentages of low- 
volatile coals. Compared with furnace 
plants, some merchant plants used approxi- 
mately 50% of low-volatile coals in mix- 
tures carbonized at lower temperatures dur- 
ing a longer coking time to produce 
foundry coke. 

The types of coals used in each plant 
are determined by the availability of the 
desired coal, the moisture content, the 
ash-fusion temperature, the volatile matter 
content, the expansive properties, the de- 
livered cost, the storage characteristics, the 
free-swelling index, and the physical and 
chemical properties of the coke product. 


SOURCES OF COAL 


Of the 26 States that produced bitu- 
minous coal in 1975, the 13 States that 
shipped coal to coke plants supplied 84.7 
million tons of coal for coking. West Ger- 
many and Canada exported a total of 
136,000 tons of coal for use in U.S. coke 
plants. 

Of the. coals received by oven-coke 
plants, 76.1% was produced in West Vir- 
ginia, east Kentucky, and Pennsylvania. 
West Virginia shipments comprised low- 
volatile coals mainly from McDowell, 
Raleigh, and Wyoming Counties and me- 
dium-volatile coals mainly from McDowell 
and Raleigh Counties. Pennsylvania sup- 
plied high-volatile coals mainly from Alle- 
gheny, Greene, Washington and Westmore- 
land Counties and low-volatile coals mainly 
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from Cambria and Somerset Counties. 
Pennsylvania and West Virginia coals 
were widely distributed and used in many 
of the coke-producing States. East Ken- 
tucky supplied 14.3% of the shipments 
to coke plants, all of which comprised high- 
volatile coals produced mainly in Floyd, 
Harlan, Letcher, and Pike Counties. 

Illinois produced high-volatile coking 
coals, principally in Franklin and Jeffer- 
son Counties; other States with substantial 
production were Alabama, Colorado, Utah, 
and Virginia. Most of the coal produced in 
these States was used within the State. 
Colorado, New Mexico, and Utah, how- 
ever, supplied most of the coals that were 
carbonized in California. 


CAPTIVE COAL 


About 53.6% of the coal received by all 


slot-oven plants was produced by company- 
owned or affiliated mines. Ordinarily, this 
captive coal does not enter commercial 
channels. In 1975, 56.5% of the coal 


received by furnace-coke plants was cap- 
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tive. Some merchant plants also owned coal 
mines, but only 18.5% of the coal re- 
ceived was captive production. 


STOCKS 


Stocks of bituminous coal at slot-oven 
plants ranged from 7.00 million tons to 
10.01 million tons, equal respectively to 31 
and 44 days’ consumption at the yearly 
daily average of 225,000 tons. Bituminous 
coal stocks reached their highest yearly 
level during June, when month-end quan- 
tities totaled 10.01 million tons. The lowest 
level, 7.00 million tons, was reported at 
the end of September. 

Bituminous coal stocks at the end of 
1975 were 8.67 million tons, compared 
with 6.04 million tons when the year be- 
gan. The 8.67 million tons in stock at all 
slot-oven plants at yearend was equal to a 
39-day supply at the December 1975 rate 
of consumption. 

Stocks of anthracite at yearend totaled 
126,000 tons, equal to a 141-day supply at 
the 1975 average rate of consumption. 


COAL CHEMICALS 


The term “coal chemicals" refers to the 
refined materials recovered from crude 
liquids obtained from the gases and vapors 
released during coal carbonization. Three 
materials—ammonia, tar, and light oil— 
are normally recovered at slot-oven plants 
using condensation and absorption pro- 
cesses, The remaining noncondensible ma- 
terial, which is rich in hydrogen and 
methane, is called coke-oven gas. Except 
for ammonia, which is recovered as an 
aqueous solution or converted to am- 
monium sulfate or phosphate and sold as 
produced, the materials are in most in- 
stances further processed to yield a number 
of primary organic chemicals or chemical 
mixtures, the most important of which 
are benzene, toluene, xylenes, solvent naph- 
tha, crude chemical oil (better known as 
carbolic oil), and pitch. Although many 
slot-oven plants in the United States are 
equipped to process tar and crude light 
oil, the extent to which such equipment is 
utilized depends upon economic conditions 
and tonnage of coal carbonized because 
yields of various chemicals are low. 

Yields of chemicals vary with the kinds 
of coals carbonized, carbonizing tempera- 


tures, and operating techniques and equip- 
ment, but about 315 pounds of coke-oven 
gas, 90 pounds of tar, 20 pounds of crude 
light oil, and 5 pounds of ammonia can be 
recovered for each short ton of coal car- 
bonized. In standard units of measure, 
these quantities amount to about 10,500 
standard cubic feet of coke oven gas, 10 
gallons of tar, and 3 gallons of crude light 
oil. Ammonia expressed as ammonium sul- 
fate equivalent was recovered at an average 
rate of 17 pounds per ton of coal carbon- 
ized in those 51 plants employing recovery 
processes. 

In terms of calorific value the products, 
excluding coke, recovered at oven-coke 
plants in 1975 totaled 602.3 trillion-Btu. 
This quantity was roughly equivalent to 
3096 of the heating value of the coal 
carbonized. 


COKE-OVEN AMMONIA 


Coal carbonized at high temperatures 
releases nitrogen and hydrogen, portions 
of which combine to produce ammonia. 
Ammonia must be removed from coke-oven 
subsequent formation of 
ds with oxygen, hydrogen 
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sulfide, and hydrogen cyanide. Coke-plant 
operators normally recover ammonia as an 
aqueous solution or as ammonium sulfate 
or phosphate. However, 11 plants did not 
recover ammonia as a salable product in 
1975. 

Production of ammonia decreased 10.8%, 
although the number of recovery plants in- 
creased by five. The average value per ton 
of both ammonia liquor and ammonium 
sulfate increased, although the total value 
of sales decreased 11.996. Ammonia prod- 
ucts sold in 1975 represented 5.8% of the 
total value of all coal-chemical sales. 

Wilputte Corp. announced in May that 
it had been awarded a contract to furnish 
necessary engineering services to prepare 
design and detail drawings for two am- 
monia stills and auxiliaries to be installed 
at the Sparrows Point, Md., coke plant of 
Bethlehem Steel Corp. The installation of 
these units will be part of the system being 
installed by Bethlehem for controlling the 
discharge of effluents from the coke 
plant. The facility will be erected by 
Bethlehem Steel Corp. and was expected 
to be operational by mid-1976. 


COKE-OVEN GAS 


The fixed gases resulting from the car- 
bonization of coal have a gross heating 
value ranging from 520 to 600 Btu per 
standard cubic foot, and are principally 
used for heating coke ovens and steel- and 
allied-plant furnaces. Small volumes were 
sold for distribution through city mains 
and for minor industrial uses. Gas yields 
vary among plants, but the average quan- 
tity produced for each ton of coal car- 
bonized in all slot ovens was 10,860 cubic 
feet, compared with the average yield of 
10,890 cubic feet for 1974. The total gas 
production decreased 7.4% because 7.2% 
less tonnage of coal was carbonized in 
1975. 

About 39.696 of the coke-oven gas pro- 
duced was used for heating ovens. Most 
of the remainder of the production was 
used by coke producers to fuel boilers or 
transferred to steel or allied plants to 
heat open-hearth and other metallurgical 
furnaces. A small part of the gas produced 
was flared in situations where production 
exceeded demand. 

Although coke-oven gas was the prin- 
cipal fuel used to heat coke ovens in 1975, 
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some ovens were heated by a mixture of 
coke-oven and blast furnace gas, or a mix- 
ture of blast furnace and natural gas. A 
total of 393.7 billion cubic feet of coke- 
oven gas equivalent was so consumed, of 
which about 90.096 was coke-oven gas. 

Surplus coke-oven gas used and sold in 
1975 was valued at $29.27 million, a 2.1% 
decrease from the 1974 value. No value 
was reported by producers for the coke- 
oven gas used to heat their ovens, but by 
applying the average value of $0.555 per 
thousand cubic feet reported for surplus 
gas to the gas used for underfiring, the 
total value of all coke oven gas used and 
sold in 1975 would be $296.8 million. 

The so-called Sulfiban process developed 
jointly by Bethlehem Steel Corp. and B S 
& B Process Systems of Houston, Tex., was 
being installed at the corporation's Beth- 
lehem, Pa., works to remove H:S from 
coke-oven gas. The process, which reduces 
ethanolamine consumption, requires no ca- 
talyst or specialized equipment. Instead, 
ammonia injected into the sour coke-oven 
gas reacts with thiocyanates that form in 
the absorption fluid and which inhibit the 
absorption of sulfurous components. Urea 
formed in the reaction between thiocyan- 
ates and ammonia decomposes in the 
heated stripper reboiler, where rich ethano- 
lamine solution is freed of H:S before being 
recycled as lean absorption fluid. Some of 
the ammonia, which is also liberated, is 
recovered in a condenser and recycled to 
the lean ethanolamine solution going to 
the absorber. 

The importance of the purification of 
coke-oven gas was clarified." 

Massey and Dunlap presented operating 
details and installed capital and net amor- 
tization and operating costs for four coke 
oven gas desulfurization processes—the 
Koppers two-stage vacuum carbonate proc- 
ess, the Dravo-Firma Carl Still process, 
Sulfiban process, and the Stretford process 
with effluent treatment. 

Singleton and Batterton offered operat- 
ing data on a pilot plant used to demon- 


en M. J., F. C. McMichael, and R. W. 
Dunlap. Influence of Coke-Oven Gas Composition 
on Distribution Line Fouling and Corrosion. Pre- 
sented at Annual Joint Meeting of the Eastern 
States and Western States Blast-Furnace and Coke 
Plant Associations, Pittsburgh, Pa., Oct. 24, 1975. 

3 Massey, M. J., and R. W. Dunlap. Assessment 
of Technologies for the Desulfurization of Coke 
A Gas. Ironmaking Proc., v. 34, 1975, 
pP. 
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strate the Sulfiban process employing aque- 
ous monoethanolamine as an absorbent 
that is thermally regenerated.* 
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An inventory of North American coke 
oven gas desulfurization plants, presumably 


as of mid-1975, follows: 


Gas 


Company Location production Process 
Plants in operation: 

Bethlehem Steel Corp ..... Burns Harbor, Ind .... 120 Vacuum Carbonate/Claus. 
Lackawanna, N. 50 Do. 
Sparrows Point, Md .. 100 Vacuum Carbonate. 

Dominion Foundry & Steel Hamilton, Ontario .... 42 Stretford. 

Ltd. (DOFASCO). 

Donner Hanna Coke Corp Buffalo, N. 80 Vacuum Carbonate. 

Inland Steel Co .......... Indiana Harbor, Ind 50 Vacuum Carbonate/Claus. 

National Steel Co ......... Weirton, W. Va 60 Do. 

United States Steel Corp Clairton, Pa .....-..-- 40 Do. 


Plants under construction: 
Bethlehem Steel Corp ----- 


Bethlehem, Pa 


100 Sulfiban /Claus. 


Shenango Ine . ~~... Pittsburgh, Pa 32 Do. 
Commitments for construction: 
Armco Steel Corp ......-- Middletown, Ohio ..... 96 pirma Carl Still/ Sulfuric 
J 75 55 & Laughlin Steel Pittsburgh, Pa ....-.-- 80 Sulfiban / Claus. 
rp. 
Inland Steel Co .........- Indian Harbor, Ind .. 50 Vacuum Carbonate/Claus. 


Wheeling-Pittsburg Steel 
Corp. 


Source: 


Follansbee, W. V 


` SE 95 Firma Carl Still/ Sulfuric 


Acid. 


Massey, M. J., and R. W. Dunlap. Assessment of Technologies for the Desulfurization 


of Coke Oven Gas. AIME Ironmaking Proc. V. 34, 1975, pp. 583-603. 


Hamilton and Rice described the com- 
mercial development of the United States 
Steel Corp.'s Phosam process for the re- 
covery of coke-oven byproduct ammonia 
in the form of high-purity anhydrous liquid 
ammonia." 


COAL TAR AND DERIVATIVES 


All oven-coke plants produced crude tar 
in quantities ranging between 5.87 and 
9.72 gallons per ton of coal carbonized. 
Coke plants in California, Colorado, Utah, 
and West Virginia had the larger yields of 
tar because these plants used larger per- 
centages of high-volatile coals. 

Because 7.196 less coal was carbonized 
in oven-coke plants, tar production was 
4.1% less than in 1975, despite a 2.8% 
increase in average tar yield. 

Coke-plant operators consumed 55.096 
of the crude tar produced. Of this quan- 
tity, 51.6% was processed (refined or 
topped) and 40.096 was burned as fuel 
without any processing. The remaining 
production, together with withdrawals from 
stock, was sold to tar-distilling plants for 
refining into a variety of tar-derived 
products. 

Most of the crude tar that was processed 
in 1975 was subjected to topping, whereby 
distillate fractions, consisting mainly of 
low-boiling tar acids and bases, and naph- 


thalene were obtained. The resulting resi- 
due (called soft pitch) was usually used 
for fuel. Furnace coke plants that were 
integrated with steel plants in particular 
benefited from this situation because they 
could sell the distillate and retain the soft 
pitch for use as fuel. However, the relative 
quantities of tar topped, burned, or sold 
depend on the availability and current 
market prices of crude tar, tar distillates, 
and other substitute fuels. Most of the 
merchant plant tar production was sold 
because merchant plants had little demand 
for pitch, which normally represented 65 
to 92 volume-percent of the crude tar feed 
to the topping stills. 

Most of the plants that processed crude 
tar recovered only crude chemical oil (also 
known as carbolic oil) and liquid still 
residues ranging up to soft pitch. Some of 
the larger plants recovered a number of 
tar-based products, including creosote oil, 
cresylic acid, cresols, naphthalene, phenols, 
xynols, pyridine, picoline, quinoline, 
and medium and hard pitch. Although 
statistics on many of these tar derivatives 
are not disclosed in this report because of 


1 Singleton, Alan H. and Gene Batterton, Coke 
Oven Gas Desulfurization Using the Sulfiban Pro- 


5025 AME Ironmaking Proc., v. 34, 5, pp. 
ë Hamilton, C. W. Jr., and R. D. Rice. New 
Developments in the U.S. S. Phosam Process. AIME 


Ironmaking Proc., v. 34, 1975, pp. 622-641. 
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individual company confidentiality, the 
data were transmitted to the U.S. Tariff 
Commission for publishing with similar 
data from tar distillers and petroleum re- 
finers, in monthly and annual reports on 
synthetic organic chemicals. 


CRUDE LIGHT OIL AND DERIVATIVES 


Crude light oil is a mixture of aromatic 
hydrocarbons, thiophene, mercaptans, hy- 
drogen sulfide, and carbon disulfide that 
are absorbed from the coke-oven gas after 
tar, ammonia, and in some instances naph- 
thalene have been removed. Crude tar has 
an insignificant content of crude light oil 
that is seldom recovered at coke plants. 
Practically all crude light oil produced at 
coke plants is recovered by absorption in 
which the gas is contacted with a high- 
boiling petroleum oil or a coal-tar-based 
distillate as the gas passes through absorp- 
tion equipment. Crude light oil is stripped 
from the absorption oil by direct steam 
distillation. About 2.5 to 3.0 gallons (20 
pounds) of crude light oil are usually re- 
coverable per ton of coal carbonized. Yields 
vary with the kinds of coal carbonized and 
with operating conditions. An average of 
2.55 gallons per ton of coal carbonized was 
recovered at 51 plants that extracted light 
oil in 1975. Yield per ton of coal was 
about the same in both merchant and 
furnace plants as in 1974. Eleven plants 
.left the light oil in the gas to increase 
its calorific value. 
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Producers sold 50.8% of their crude 
light oil output. The increase of crude light 
oil sales in recent years is attributed to 
the inability of some plants to produce 
derivatives meeting the rigid specifications 
of dependable quality and competitively 
priced aromatic  petrochemicals. Such 
plants sell crude light oil to petroleum- 
refining companies for processing with 
petroleum-derived fractions into benzene, 
toluene, and a number of other chemical 
intermediates. 

As with other coal-chemical materials, 
yields of products derived from crude light 
oil vary, but about 86.5 volume-percent 
of the crude light oil processed was re- 
covered in 1975 as salable products, com- 
prising 61.0% as benzene, 11.7% as to- 
luene, 2.196 as xylene, and 2.5% as solvent 
naphtha. About all of the benzene produc- 
tion was classed as specification grades. In 
past years, a large amount of motor-grade 
benzene was used to increase anti-knock 
properties of gasoline, but current petro- 
leum-refining practices have all but elim- 
inated this use for benzene. 

The unit value of light oil derivatives 
sold in 1975 ranged from $0.749 per gal- 
lon for all grades of benzene to $0.355 per 
gallon average for all crude and refined 
solvent naphtha. The average value of all 
light oil products sold decreased 1.0% to 
$0.698 per gallon, compared with $0.705 
per gallon in 1974. 


WORLD REVIEW 


World production of metallurgical coke 
in 1975 was estimated at 398.2 million 
short tons. This quantity was 1.7% less 
than the 1974 output, and the decrease 
was attributed to decreased production in 
West Germany, Italy, the U.S.S.R., the 
United States, and Japan. 

Europe, with 36.2% of the total, led 
in world production, although European 
output was 0.6% less than in 1974. Asia, 
with eight producing countries, ranked 
second in output with 24.096. North Amer- 
ica, with only three producing countries, 
ranked third with 16.2% 

Australia.—The Australian budget for 
fiscal year 1976, released on August 19, 
1975, included a new export duty on coal 
of $7.20 per short ton. A further $13 mil- 
lion was demanded by the Queensland 
Government as additional royalties for ex- 


ports from mid-August to October 31, the 
end of the Queensland fiscal year. 

Utah Development Co., a 8996 owned 
subsidiary of Utah International Inc., 
owned and operated four coking-coal mines 
in Queensland, Australia, with shipments 
primarily to Japanese and European cus- 
tomers. The subsidiary in mid-August 1975 
boosted its prices retroactively for coking- 
coal deliveries to Japanese plants by $13.50 
per short ton retroactive to April 1 and 
about $15.00 after July 1, 1975. Prelim- 
inary discussions were also held with Eu- 
ropean buyers with the intent of similarly 
raising prices there. 

The Australian firm Oakbridge and 
Japan's Sumitomo Group agreed to de- 
velop Oakbridge's Clarence holdings near 
Lithgow, New South Wales, to a produc- 
tion level of 3.3 million short tons of coal 
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annually by early 1980. A large portion 
of the production was to be processed into 
formed coal by Sumitomo. Oakbridge and 
Sumitomo have cooperated since 1971 to 
develop a process for formed coal—a “syn- 
thetic” coking coal made from a mixture 
of coals. Production at a 1.1 million short- 
ton level was scheduled to begin in 1978. 

The Wilputte Corp. received a $32 mil- 
lion contract to engineer and manage the 
construction of a 36-oven battery at the 
Whyalla plant, South Australia, of Broken 
Hill Pty. Co, Ltd. The new battery of 
5-meter-high ovens was designed to pro- 
duce 365,000 tons of blast furnace coke 
annually from 540,000 tons of coal. 

Brazil.—The Midrex Corp. and Usinas 
Siderurgicas de Minas Gerais, S.A. (Usim- 
‘inas), Belo Horizonte, early in 1975 
reached a technical cooperation agreement 
for the use of coke-oven gas and blast 
furnace top gas as a substitute for natural 
gas in a direct- reduction process. The 
agreement provided for a feasibility study 
and large-scale production using coke-oven 
and blast furnace top gases in the produc- 
tion of 1.0 to 1.2 million tons per year 
of Midrex metallized iron material for use 
in blast furnaces and Linz-Donawitz 
converters. 

Midrex Corp. in November received a 
letter of intent from Usiminas for a series 
of agreements including a construction con- 
tract for two 440,000 short-ton-per-year 
modules using the Midrex direct-reduction 
process. The two modules are expected to 
begin operation in 1978 at Ipatinga, using 
coke-oven gas as a substitute for natural 
gas. 

Island Creek Coal Co., a subsidiary of 
Occidental Petroleum Corp., in November 
1975 agreed to supply Usiminas with 5 
million tons of coking coal over the next 5 
years. The agreement, valued at $258 mil- 
lion at current prices, involves about 1 
million tons per year of high- and low- 
volatile coking coals from Island Creek’s 
Virginia and West Virginia mines. Prices 
will be negotiated annually. 

Canada.—During 1974, Kaiser Resources 
Ltd. produced about 5.29 million short 
tons of clean coking coal from its large 
Harmer Ridge surface mine and two un- 
derground mines located near Sparwood, 
British Columbia. The bulk of the coking 
coal was sent to Japan under a long-term 
agreement. The base price of Kaiser’s Jap- 
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anese contract, f.o.b. Roberts Bank, was 
increased progressively from $19.66 per 
short ton in June 1974 to $27.49 in No- 
vember. By April 1975, the price was in- 
creased further to $44.15 per short ton. 
These higher coal prices and continued 
successful processing operations enabled 
the company in January 1975 to announce 
its first dividend to shareholders. 

All of the 1974 clean coking coal pro- 
duction of approximately 2.2 million short 
tons by Fording Coal Ltd. came from a 
multiseam surface mining operation lo- 
cated 35 miles north of Sparwood. Nearly 
all of this production went to Japan under 
a long-term contract calling for shipments 
of 3.3 million short tons annually. The 
base price paid to Fording under the con- 
tract, Lob, Roberts Bank, was increased 
from $19.55 per short ton in April 1974 
to $29.29 per short ton in September, 
retroactive to the beginning of 1974. On 
April 1, 1975, the price was increased to 
$42.73 on an interim basis. 

Coleman Collieries Ltd. shipped approxi- 
mately 880,000 tons of clean coking coal 
to Japan in 1974 from three mines in the 
Crowsnest Pass area of Alberta. In April 
1974 Coleman negotiated a price of $26.36 
per short ton, f.o.b. Port Moody, for clean 
coking coal shipped to Japan under. con- 
tract. In September 1974 the price was 
raised to $28.15 per short ton. Effective 
April 1, 1975, Coleman agreed to a price 
of $41.71 per long ton under a new 3-year 
agreement calling for shipments of 825,000 
short tons in 1975, increasing to an annual 
rate of 990,000 short tons commencing in 
April 1976. 

Cardinal River Coals Ltd., The Canmore 
Mines, Ltd., and Gregg River Resources 
Ltd. either shipped or signed contracts to 
ship in 1974 and following years coking 
coal to Japanese steelmakers from mines 
in Alberta. 

The Bureau estimated the exports from 
the United States of bituminous metal- 
lurgical coals in 1974 and 1975, in thous- 
and short tons as follows: ° 


Destination 1974 1975 

Canada sees ee 7,488 ` 7,622 

Latin America .........---- 2,761 8,274 
Europe: 

„) TENERE 10,915 9,802 

. Other Europe ,899 4,180 

ASH cose eee A seo SS 27,604 25,742 

Total 51,667 50,620 


9 U.S. Bureau of Mines. International Coal Trade. 
V. 45, No. 6, June 1976, p. 5. 
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During 1974, McIntyre Mines Ltd. pro- 
duced 1.65 million short tons of clean cok- 
ing coal from its No. 2 underground mine 
and its No. 8 and No. 9 open pit mines 
near Grande Cache, Alberta. In April 
1974, McIntyre reached agreement with 
Japanese customers for delivery of 1.65 
million short tons on a I- year contract 
with prices based on Eastern U.S. pro- 
ducer prices for coal of equal rank, quality, 
and coking properties. One-year contracts 
were also made with Bethlehem Steel Corp. 
for 330,000 short tons and The Steel Com- 
pany of Canada, Ltd., for 220,000 short 
tons on the same pricing arrangement. 
In October 1974, McIntyre concluded 
agreements with its Japanese customers for 
an advance of $16.3 million on coal de- 
liveries to be received before April 1, 1975, 
and an immediate price advance of $10.00 
per short ton to $36.57 f.o.b. Vancouver. 
In addition, a new 3-year agreement was 
finalized calling for delivery of 1.65 million 
short tons per year beginning April 1, 1975. 
In April 1975 a f.o.b. Vancouver price of 
$53.25 was set for McIntyre coal shipped 
to Japan. In 1975, McIntyre planned to 
ship 220,000 short tons to The Steel Com- 
pany of Canada, Ltd., in Hamilton, On- 
tario, and 165,000 short tons to Sydney, 
Nova Scotia. 

In 1977-78, Canada will have over 22,- 
000 short tons per day of coke capacity, 
equal to about 7.5 million short tons per 
year. 

In 1974, an average of 1.44 tons of 
coking coal was required to produce a 
ton of coke in Canada. The amount of 
actual coke consumed per short ton of hot 
metal produced in blast furnaces was 1,020 
pounds, down 10 pounds from the rate in 
1973. About 66% of the coking coal used 
in Canada in 1974 was imported from the 
United States. Approximately 8.3 million 
short tons of coking coal was carbonized 
to produce 6.0 million tons of coke (in- 
cluding 5.0 million tons of blast furnace 
coke). 

Three steel companies in Ontario op- 
erated coke-oven plants in Hamilton and 
Sault Ste. Marie. All had captive U.S. 
mines and long-term contracts. In Sydney, 
Nova Scotia, the Sydney Steel Corp. used 
a combination of Nova Scotia and U.S. 
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coals to produce coke for its steel mill. The 
integrated steelmakers accounted for over 
9096 of the Canadian coke production. 

The Algoma Steel Corp., Ltd., of Sault 
Ste. Marie, Ontario, began operation of 
its new No. 9 coke battery in late 1975. 
Rehabilitation of the No. 7 coke battery 
was planned for 1975. Construction of the 
new No. 10 coke battery, identical in size 
to the No. 9, began in 1974. 

France.— Blast furnace trials using 5,000- 
ton lots of formed coke produced by the 
HBNPC process were carried out by 
USINOR in France. Thirty-three to 44% 
of the normal coke was replaced in two 
small blast furnaces that worked regularly, 
despite an increase in resistance to blast." 

Japan.—The quantity of coking coals 
imported by Japan during fiscal year 1974 
increased 1196, while the cost during the 
same period increased by a factor of 2.24 
times the average cost for fiscal 1973. The 
main reasons given in the Japanese steel 
industry were the labor unrest in Australia 
and the expectation of a long strike by 
U.S. coal miners. These reasons caused 
Japanese buyers to purchase any U.S. 
coals offered regardless of price and ship- 
ping cost. The average import cost per 
short ton of U.S. coking coal in January 
1975 was $97.35, compared with $33.40 
in January 1974. In January 1974 1.65 
million short tons was imported, and a 
peak monthly quantity of 3.2 million short 
tons was reached in November 1974. Only 
the United States was able to significantly 
increase the quantity exported to Japan. 
The imports from the United States ac- 
counted for 41% of the total 69.2 million 
short tons of coal imported in 1974. 

The Nippon Steel Corp., Tokyo, after 
3 years of experimentation, was successful 
in briquetting noncoking coal and using 
the 2-inch-square briquets to furnish 6% 
to 10% of the coal mixtures carbonized 
in Coke ovens. A 3,000-ton-per-day-capacity 
plant started operation in September 1975 
at the Fukuyama Works of NKK (Nippon 
Kokan) ; about half of the 450,000 tons of 
coke produced monthly was based on coke- 
oven charges containing varying percent- 
ages of briquets. 

7 Burteaux, Internat. Iron and Steel Cong., Dus- 


seldorf, West Germany, 1974, Metal Paper 1.2.2.6, 
14 pp. (in French). 
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TECHNOLOGY 


Summaries of some of the test data re- 
ported in the 1974 Annual Report of the 
British Carbonization Research Association 
(BCRA) follow: 

1. The omission of a high-rank 204-class 
coal from a wet Durham blend caused a 
greater deterioration in the M 40 index 
than that observed with preheated blends. 
Preheating the standard and inferior blends 
caused similar changes whereby the M 40 
index improved by about nine and the 
M 10 index improved by about one. Oiling 
a single preheated coal charge with 1% 
of hot heavy fuel oil appeared to have 
effects similar to those observed with the 
Durham blend in that the charge bulk 
density appeared to decrease, the increase 
(by preheating) in the throughput of the 
dry coal was reduced from about 40% to 
25%, and the coke properties appeared to 
be unchanged. In tests using a commercial 
coal blend from Teeside and a medium- 
rank coal from Yorkshire, increases in the 
bulk density of both wet and preheated 
charges caused linear reductions in the 
main size (M 40 and M 10) indices and 
porosity of the coke, the apparent relative 
density increased linearly, and the true 
relative density was unaffected. 

2. BCRA studied the value of a loose 
chargeable matrix of material around com- 
mercial coal briquets in a coke oven. Alone, 
the briquets could not be discharged from 
a conventional oven by a conventional 
pusher machine. A variety of coals, coke 
breeze, pitch, etc., was tested to act as a 
matrix surrounding the briquets. Although 
the results of these tests were not encour- 
aging, a blend of 70% briquets and 30% 
of selected poorly coking coal was car- 
bonized in a 10-ton oven. No difficulties 
occurred in charging the oven, but dis- 
charging was extremely difficult and for 
this reason the method was considered im- 
practical for commercial application. 

3. A study of the carryover of solids 
from preheated and wet coal during its 
gravity charging into coke ovens indicated 
that the total carryover obtained with on- 
main charging could be as much or even 
more than 0.5% of the weight of pre- 
heated coal charged to the oven. For wet 
charges the carryover with on-main charg- 
ing was much smaller. When charging pre- 
heated coal, the dry solids washed out 


from the gas on a separate charging main 
constituted about 88% of the total dry 
solids carried over. The amount of tar in 
the charging-main solids was about 6% 
by weight of the dry solids. 

4. The results of tests on the behavior 
of coal during carbonization suggested that 
the retention of phosphorus in cokes pre- 
pared from low- and medium-volatile coals 
was influenced by carbonizing tempera- 
ture, increasing as the carbonizing tem- 
perature was raised from 800° C to 
1,200? C. 

Phosphorus retention apparently also 
increased as the rank of coal decreased; 
30% to 40% of the phosphorus present in 
medium- and high-rank coals was retained 
in the coke, but 60% to 80% was retained 
in coke produced from a low-rank, high- 
volatile coal. 

5. The determination of nitrogen in coke 
is of importance in making accurate heat 
balances and because of the significant 
release of oxides of nitrogen into the at- 
mosphere when coke is burned in sintering 
processes. Investigations using cokes of 
varying reactivity compared their nitro- 
gen contents as determined by a number 
of methods, including a modified version 
of the steam-distillation method of Beet 
and Belcher dating from 1938. 

6. Conclusions drawn from approxi- 
mately 150 tests in a coke-oven-gas-fueled, 
350-kilogram oven used to carbonize three 
coals and three commercial blends of vary- 
ing properties at wall temperatures rang- 
ing from 1,080? to 1,630” C (equivalent 
to center-of-charge temperatures of 1,050° 
to 1,600 C) follow: (a) Heat consump- 
tion at the maximum wall temperature 
(1,630 C) was more than four times that 
required at a wall temperature of 1,080? C, 
(b) the coke yield appeared to be inde- 
pendent of wall temperature, and (c) the 
proportion of plus 80-millimeter-size coke 
decreased from about 60% at 1,080? C to 
17% at 1,600? C, while the yield of 20- 
to 80-millimeter-size increased from 23% 
of the charge weight at 1,080? C to 58% 
at 1,600? C. These size relationships were 
equally applicable to the cokes made from 
wet and preheated coal. 

7. Micum tests to assess the resistance to 
breakage were made on samples sized as 
plus 60 millimeters and 20 to 80 milli- 
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meters. With increasing wall temperature 
the M 40 indices on the plus 60- and 20- 
to 80-millimeter sizes decreased, and the 
size-degradation indices on the plus 60- 
and 20- to 80-millimeter sizes increased. 
The M 10 index generally was only slightly 
affected, but for cokes made from the 
lower rank coals, it was significantly im- 
proved; for some coals minimum M 10 
indices (20 to 80 millimeters) were ob- 
served at carbonizing rates of 40 to 50 
millimeters per hour and a coke discharge 
temperature of 1,050? C. In this respect 
preheated coal charges gave approximately 
the same response to the temperature of 
carbonization as did wet coal charges. 

8. The reheating (at a wall temperature 
of 1,625? C) of coke made at a wall tem- 
perature of 1,080? C had little effect on its 
physical properties other than a reduction 
in mean size caused by handling. Such 
coke, despite this mechanical breakage, re- 
mained larger and had a higher M 40 in- 
dex than coke produced by direct carboni- 
zation at 1,625? C. 

9. A considerable part of the reduction 
in the Micum indices that occurred at 
higher wall temperatures was attributed to 
the smaller size of the coke produced at 
higher wall temperatures as a reasonable 
consequence of greater thermal stresses 
that caused increasing fissuring. The ten- 
sile strength of the smaller sized coke free 
of major fissures was greater at a wall 
temperature of 1,500? C than at 1,080? C. 

10. Extra-high-temperature carbonization 
produced additional removal of sulfur, 
most probably by decomposition of ferrous 
sulfide derived from pyrites in the coal 
carbonized. About 1096 more sulfur was 
removed at 1,625? C than at 1,080? C. 
Reheating of coke to a center-of-charge 
temperature of about 1,600? C resulted in 
a generally similar reduction of the sulfur 
content. With increasing temperatures of 
carbonization and of free space, methane 
and ethylene decomposed mainly to hydro- 
gen and carbon with a corresponding de- 
crease in calorific value of the coke-oven 
gas mixture. As wall temperature increased, 
the toluene-insoluble content and density 
of the tar increased, and the percentage 
distilling up to 350° C and the phenol 
content both decreased. 

11. The results of the extra-high-temper- 
ature carbonization in the 350-kilogram 
test oven, fabricated using mullite refrac- 
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tories, suggested an increased oven 
throughput (from 40 to 120 kilograms per 
hour per cubic meter of charge volume), 
a coke yield in the preferred size range 
(from one-quarter to two-thirds sized 20 
to 80 millimeters) ; and a 10% decrease in 
the sulfur content of the coke. Possible 
disadvantages to the application of extra- 
high-temperature carbonization to commer- 
cial practice include the high energy re- 
quirement resulting from high heat losses, 
the difficulty of maintaining efficient tem- 
perature control and good temperature dis- 
tribution throughout the oven, the attack 
on the refractory material resulting from 
ash fusion, the difficulties and hazards in 
large-scale operation, and an increase in 
carbon buildup and in carryover of solids. 
It was considered that because the disad- 
vantages outweighed the gains, any prac- 
tical application of extra-high-temperature 
carbonization seemed remote. This conclu- 
sion was reinforced by the fact that most 
of the advantages can be achieved by 
carbonizing preheated coal at a wall tem- 
perature in the 1,250? C to 1,300 C 
range.? 

A Koppers Co. Inc. invention protected 
by British Patent 1,386,681 reduced the 
excessive cooling of the regenerator sec- 
tions under the end flues of coke ovens 
due to radiant heat loss and ingress of 
cold air. This was achieved by use of an 
array of ports having a Venturi or cylin- 
drical shape with flared ends; the top and 
bottom diameters of these ports were varied 
along the regenerator so that a uniform 
upflow distribution of air or lean gas was 
obtained. 

Didier Engineering GmbH and Bergiv- 
erksverbland GmbH of West Germany re- 
ceived British Patent 1,387,900 for the 
programed heating of individual ovens in 
a coke-oven heating system. Each heating 
wall is made up of groups of flues, each 
group consisting of three or four flues side 
by side in a direction parallel to the long 
axis of the battery. All the flues adjoining 
the oven walls are on ascending flow; that 
is, combustion in them is continuous. The 
intermediate flue or flues carry away the 
hot waste gas. Below each group of flues 
is a metallic recuperator in which heat is 
transferred from the waste gas to the air 
or lean gas. The air and lean gas emerge 


8 British Carbonization Research Association. An- 
nual Report. 1974, 60 pp. 
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into heating flues at a number of levels to 
allow the vertical distribution of heat to 
be regulated. 

The principles of the Lurgi-Ruhrgas 
process for the carbonization of coal using 
fine coke as a heat carrier were described. 
Its use for high-temperature carbonization 
to produce coke breeze and gas and for 
low-temperature carbonization to produce 
semicoke, tar and oil was discussed. Ex- 
perience with a large-scale test plant at 
Dorsten, coupled with a  steam-raising 
plant, was summarized, and commercial 
applications were considered.” 

The effects of coking rate and final tem- 
perature of carbonization in conventional 
ovens were described.” When a single 
blend of coal was carbonized at three cok- 
ing rates (30 to 33 millimeters per hour) 
to a constant final temperature, the mean 
size and the shatter resistance of the coke 
decreased but the strength of the coke 
substance improved as the coking rate was 
increased. When two blends (one with an 
increased content of high-volatile coal) 
were carbonized in commercial ovens at 
two different flue temperatures and two 
different final temperatures, an increase in 
coking rate reduced the mean size of the 
coke, but the final temperature had little 
effect. Similarly the shatter resistance was 
reduced by an increase in coking rate but 
improved by increases in both variables. 
An increase in final temperature raised the 
true density of the coke and reduced its 
electrical resistivity and reactivity. It was 
also shown that the effect of an increase 
in the proportion of weakly coking coal 
could be offset by raising the coking rate 
and final temperature. 

Reeve and Paulencu indicated that pul- 
verized coke fines can be used to reduce 
requirements for low-volatile coal in blends 
used to make coke having acceptable 
strength for blast furnace use. The coke 
quality is influenced by the quantity and 
size of the coke fines added and by the 
coke-oven operating conditions.” 

In a paper from National Smokeless 
Fuels Ltd. (NSF) reviewing the consump- 
tion of foundry coke in particular by the 
iron-castings industry in Britain, specifica- 
tions agreed for foundry coke produced at 
five NSF coking plants are quoted. They 
include a maximum sulfur content of 
0.85% to 1.00%, a minimum 2-inch shat- 
ter index of 90, and a minimum mean 
size of 4.0 to 4.2 inch. The costs of cast 
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iron production are discussed with par- 
ticular reference to the requirements of 
clean air legislation." 

Fundamental data on the operation of 
biological treatment systems for coke plant 
waste water were discussed.“ 

The basic features of the Bergbu-Fors- 
chung formed-coke process were described, 
and the results of blast furnace trials using 
the product were summarized. It was pos- 
sible to use weakly caking coals as the 
binder component of the briquetting mix 
if pitch, or. the heavy tar from the char- 
production stage, or petroleum residue was 
added to the mix. Details were given for 
300-ton-per-day and 650-ton-per-day pilot 
plants. The dependence of capital and op- 
erating costs on the volatile matter of the 
coals used was clarified.“ 

Accounts of the following formed-coke 
processes were summarized.” The processes, 
as known by their owners or developing 
institutions, are FMC, BFL, Ancit, HP- 
NPC, Republic Carbon Products Co., De- 
partment of Energy, Mines & Resources of 
Canada, U.S. Bureau of Mines, Auscoke, 
University of Ife (Nigeria), and the Na- 
tional Research Institute for Pollution and 
Resources (Japan). Items discussed ran- 
domly in relation to the 10 processes in- 
cluded: Equipment, coal and other ma- 
terials used in blends, carbonization con- 
ditions, operating difficulties, yields, chem- 
ical and physical analyses, flowsheets, and 
economics. 

The chemical, physicz!, and mechanical 
characteristics of cokes were studied to 
obiain guidance in formulating the blend 
composition and coal-preparation condi- 
tions for the production of metallurgical 
coke. The effects on tensile strength and 
reactivity of coke were discussed.” 

The mechanism and identification of the 


9 Doring, H. Erdol Und Kohle, v. 5, No. 28, 

1975, pp. 225-232, (in German). 
10 Skyiar, M. G. Coke Chem. U.S. S. R., v. 7, 
The 
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12 Hill, J. 'D. Foundry Trade J., v. 138, No. 3036, 
1975, pp. 201—207. 

13 De Falco, A. J. Biological Treatment of Coke 
Pant, Waste Waters. Iron and Steel Eng., v. 52 

6, June 1975, pp. 3941. 

der Schmalfeld P. and R. Rammler. Stahl € Eisen, 

. 94, No. 16, 1974, pp. 701—710 (German). 

15 BCRA Review. V. 2, No. 2, April-June 1975, 
pp. 103-105. 

19 British Carbonization Research Association. 
Further 5 rl éi the Influence of Additives in a 
Coke Oven rge on the Tensile Strength and 
Reactivity Se Coke Carbonization Res. Rept. 8, 
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principal factors influencing the formation 
of pores in semicoke and coke were 
evaluated." 

A new process for recycling and up- 
grading 450 tons per day of minus 3/16- 
inch coke fines at the Clairton coke works 
of the United States Steel Corp. was 
described.“ 

A reliable method for evaluating coking 
coal before it enters the steel plant com- 
plex was thoroughly described and evalu- 
ated by Thompson and Benedict, who re- 
late the petrographic composition of coal 
to coking behavior and coke quality.” 

During 1973 and 1974, Salem Corp.’s 
partnership, Coaltek Associates, licensed 
nine Coaltek systems for preheating coal 
and charging it by pipeline direct to coke 
ovens. Four of these installations are lo- 
cated in the United States and five over- 
seas. In 1975, five were operating; the 
balance were expected to go on line in 
1976. As anticipated on any new process, 
certain difficulties were experienced in 
startups; however, the Coaltek system is 
providing the advantages claimed by its 
developers—improving coke quality, utiliz- 
ing less costly and more readily available 
grades of coal, substantially increasing coke 
production, and minimizing air pollution. 

Proposed standards for coke-oven emis- 
sions as established by the Labor Depart- 
ment's Occupational Safety and Health 
Administration (OSHA).” A study made 
for OSHA estimates that the cost of com- 
pliance for the coke industry will be $495 
million in added capital expenditures 
($7.45 per ton of coke) and about $295 
million for annual operating costs ($4.45 
per ton of coke). 

On August 4, the president of the 
United Steelworkers of America (USWA) 
stated that OSHA’s standards did not con- 
tain sufficient provisions for enforcement 
and sidestepped recommendations made 
the Labor Department's own advisory 
committee. On August 6, the president of 
the American Iron and Steel Institute 
(AISI) classed as inaccurate the USWA 
statement that the Labor Department fa- 
vored industry by largely ignoring stand- 
ards recommended by a committee com- 
posed of people from industry, labor, and 
the public. The AISI spokesman also said 
the proposed standards for particulate 
emissions appeared to be unattainable even 
with the implementation of the suggested 
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engineering controls because the different 
batteries in the United States have ovens 
ranging from 10 to 20 feet high, with 
capacities of 12 to 36 tons of coal, and 
ages ranging up to 45 years. Only about 
one-third of the oven batteries have double 
collecting mains, and the majority of the 
batteries have luted rather than self-sealing 
doors. 

OSHA said that because it did not know 
what “agent” was causing the health prob- 
lem, usually related to lung cancer devel- 
opment, Federal standards should be based 
on the emission of an indicator substance. 
The proposed Federal standards would use 
benzo-a-pyrene (BAP) as an indicator of 
coke-oven emissions. Despite this situation 
OSHA said it will retain its proposal to 
limit worker exposure in a 40-hour work- 
week to no more than an 8-hour time- 
weighted average of 0.3 milligram of res- 
pirable particles per cubic meter of air. 

On November 4, 1975, steel industry 
representatives and union officials, in a 
surprise move, said they would try pri- 
vately to form a joint management-labor 
proposal on coke-oven emission standards. 
Prior to the announcement, industry offic- 
ials claimed that the cost of the OSHA 
standards was too harsh on industry, while 
the USWA officials called the proposed 
standards a giveaway to industry. 

In December 9 public hearings, the 
chairman of the AISI's Coke Committee 
told OSHA rulemakers that general uni- 
form standards that may be practical at 
one coke plant might not work at another. 
The chairman listed major differences in 
configurations of coke batteries in the 
United States. The differences must be 
considered in implementing specified en- 
gineering controls and administrative pro- 
cedures for a given battery. 

The Jones & Laughlin Steel Corp. and 
the Environmental Protection Agency 
(EPA) agreed on an environmental con- 
sent order that gave new life to the cor- 
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poration's aging Pittsburgh works and 
could become the blueprint for controlling 
coke plant pollution throughout the steel 
industry. The agreement noted the firm's 
doubts about its ability to meet air pollu- 
tion laws, despite its substantial good-faith 
effort to comply, while preserving its legal 
right to challenge the regulations that can- 
not be met by current technology. 

Duncan described the actions taken in 
Ontario to establish air emission regula- 
tions and guidelines as governed by the 
Federal and Provincial legislation concepts 
which, although very different, do produce 
consistent results.* 

Specifications describing coke-side pollu- 
tion control equipment were described in 
three patents. In one Simon-Carves de- 
sign, covered in British Patent 1,373,164, 
the end walls and outer side wall of the 
coke car are built-up to the height of the 
coke guide so that the coke car is entirely 
enclosed during pushing. A second Simon- 
Carves development, protected by British 
Patent 1,368,104, uses a smoketight hood 
supported by the guide machine to cover 
the coke car and the coke guide. Both 
Simon-Carves systems use trunking con- 
duits provided with water troughs. In a 
third arrangement, covered under British 
Patent 1,372,573 and assigned to Harting, 
Kuhn & Co. Maschinefabrik Gmbh, air 
pollution is prevented by a hood that abuts 
the coke guide, extends over the coke car, 
and has associated ducts connected to 
venturi scrubbers for eliminating the fumes. 
The hood and scrubbers are mounted on 
a carriage supported by a framework paral- 
lel to the coke-car track. British Patent 
1,372,636, assigned to the Wilputte Corp., 
covers a coke-oven door-frame cleaning 
mechanism that has sets of spring-loaded 
scraper blades that can be reciprocated 
along guided paths by hydraulic rams. 

Equipment and practices to control air 
emissions were summarized by Voelker.” 
Topics covered included oven charging, 
coke quenching, other intermittent emis- 
sions, continuous emissions, and personal 
environment. 

The Granite City Steel Div. of National 
Steel Corp. successfully tested a pilot model 
and applied for a patent on a “one-spot 
coke receiver system." The system report- 
edly fully encloses the coke push and 
captures its emissions by an enclosed con- 
tainer car that remains stationary during 
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the push. The design of the coke receiver 
car causes the incandescent coke to flow 
in two directions, filing the entire car. 
A 50,000-cubic-foot-per-minute fan on a 
trailer car draws emissions from the coke- 
pushing operation into a high-energy ven- 
turi scrubber. It is claimed that the new. 
control system will not increase the ex- 
posure of the coke-oven worker to smoke 
as has happened when using coke-side 
sheds. 

The Salem Corp. of Pittsburgh, Pa., 
obtained British Patent 1,375,345 relating 
to a continuous coke quencher, consisting 
of two contiguous hoppers, mounted on a 
carriage with associated fume-extraction 
equipment and a rotary table beneath each 
hopper on which the coke is quenched by 
water sprays. | 

The first trials. of a wet electrostatic 
precipitator on a coke-side enclosure at a 
St. Louis, Mo., coking plant were described. 
The trials indicated that the precipitator 
was more efficient than low- or high-energy 
scrubbers operated in parallel, removing 
more than 98.596 of the bimodal mixture 
of 3- to 30-micrometer carbon particles and 
submicrometer hydrocarbon droplets. Wet 
precipitators for coke-side enclosure were 
ordered by two North American coke 
producers.” 

The Gewerkschaft Schalker Eisenhutte 
obtained British Patent 1,377,894 for a 
burner that assures the stable combustion 
in a washer-type car of the gases ex- 
tracted from a coke oven during charging. 
The combustion chamber surrounding the 
burner head contains an electric igniter, 
ports for admitting secondary air, and a 
spoiler ring. The combination produces a 
toroidal vortex downstream from the 
burner head and stabilizes the flame des- 
pite variations in the draft produced by 
the suction fan. 

The U.S.S. Engineers and Consultants 
Inc. obtained British Patent 1,382,085 cov- 
ering a modification of the Wolff self-seal- 
ing system for coke-oven doors. Some hook 
bolts are replaced by bolts with disks 
welded to their outer ends. The disks on 
each bolt carry a pin extending into a 


21 Duncan, C. E. Discussions of Coke Oven Con- 
trols as Related to the Province of Ontario. AIME 


Ironmaking ., V. 34, 1975, pp. 238-241. 
32 Voelker F. C., Jr. A Contempora Surv 
of Cokc-Oven Air Emissions Abatement. Iron an 


Steel Eng., Y 52, No. 2, February 1975, pp. 57-64. 
23 Bakke, E . J. Air Pollution Control Assoc., v. 
25, No. 2, 1975, pp. 163-167. 
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slotted wedge plate, the slanting edge of 
which bears against the bolt. Rotation of 
the bolt pushes the sealing strip into con- 
tact with the door frame. The bolt is 
clamped in position by a locknut. 

New designs of pipeline-charged high- 
battery ovens, first placed in operation by 
Inland Steel Co. on August 13, 1974, and 
by Jones & Laughlin Steel Corp. on De- 
cember 25, 1975, have complicated the 
refractory specifications. In the 200-foot- 
high preheat coal chambers, where abra- 
sion and moisture abound, a high-alumina 
castable was being tried in 1975. Although 
their output coal temperatures are only 
450? to 550? F, preheat chambers are the 
heart of the charging system. 

IHI Heavy Industries Co., Ltd., re- 
ceived an order from Kawetetsu Chemical 
Industry Co., Ltd., of Japan for a new 
dry-quenching plant including three blocks 
of tower boilers and a coke-handling sys- 
tem. Each block consists of a cooling tower 
with a coke capacity of 61.6 short tons 
per hour, a heat recovery boiler (steam 
capacity of 33 short tons per hour at 18 
kilograms per square centimeter gage and 
229” C), and an inert gas circulating sys- 
tem. The dry quenching system cools the 
coke from about 1,000? C to below 250° C 
while effectively recovering sensible heat 
by using circulating inert gas instead of 
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water sprays. IHI licensed the dry-quench 
technology in 1974 from the U.S.S.R. 
Tall-coke-oven design requires the use 
of high-density silica brick, containing 95% 
to 96% SiOz and weighing 114 to 120 
pounds per cubic foot. Experimental brick 
weighing 122 pounds per cubic foot were 
in use. Their thermal conductivity was as 
much as 14.5 Btu per hour, per square 
foot, per degree F, per inch, at 1,500° F. 
Two classes of silica brick produced in 
large quantities for use in coke oven con- 
struction and repair are a superduty brick 
with total alumina, titania, and alkalies 
held to 0.2% to 0.5%; and conventional 
silica brick containing between 0.5% and 
1.2% total alumina, titania, and alkalies. 
The rest of the chemical content of such 
brick for coke ovens specifies 94% to 95% 
SiO; and approximately 3% maximum CaO 
and MgO as bonding agents. Normal tests 
applied to silica brick include density, 
specific gravity, porosity, high-temperature 
strength, and cold-crushing strength. 
Silica brick exhibit trivial expansion or 
contraction over the 1,200? to 2,700° F 
operating range of a coke battery. Super- 
duty silica brick have shape stability within 
a few degrees of melting because they do 
not have a softening range like fireclay 


brick. 


Table 2.—Statistical summary of the coke industry in the United States in 1975 


Coke produced: 
At merchant plants 
At furnace plants? 


Total 3 


Coal carbonized: 
Bituminous: 
Thousand short tons 
Value (thousands) 
Average per ton 
Anthracite: 
Thousand short tons 
Value (thousands) 
Average per ton 


Total: 3 
Thousand short tons 
Value (thousands) 
Average per ton 


See footnotes at end of table. 


Geer yield in percent of total coal carbonized 7 


Slot Beehive 

ovens ovens Total 

4.716 (1) (1) 

o aude 51,778 (2) (2) 
do 56,494 718 57,207 
888 82,147 1.128 88,274 
EE $3,631,600 W W 
A $44.21 W w 
3 326 z 826 
3 $14,098 pem $14,098 
88 $43.25 E $43.25 
8 82,472 1,128 88,600 
33 $8,645,697 W W 
Ee $44.21 W W 
5 68.50 63.21 68.48 
aa 5.21 ES 5.21 
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Table 2.—Statistical summary of the coke industry in the United States 
in 1975—Continued 


Slot Beehive 
ovens ovens Total 
Coke used by producing companies: 
In blast furnaces: 
Thousand short tons 2222222222222 46,233 ia 46,233 
Value (thousands) 2222222222222 $3,885,045 San $3,885,045 
In foundries: 
Thousand short tons .... 220 ÉS 220 
Value (thousands) 2 2 $27,045 is $27,045 
For other industrial uses: 
Thousand short tons 191 m 191 
Value (thousands) $16,266 NN $16,266 
Breeze used by producing companies: 
ln steam plants: 
Thousand short tons 2222 257 d 257 
Value (thousands) 2222222222222 $4,418 ebe $4,413 
In agglomerating plants: 
‘l'nousand snort tons 22 888 1.202 au 1,202 
Value (thousands) 22222222222 $36,900 ds $36,900 
For other industrial uses: 
d Tnousand short tons 715 ES 715 
Value (thousands) e cec eee $20,616 m $20,615 
Coke sold (commercial sales): 
To blast furnaces: 
Thousand short tons 2,682 708 3,390 
Value (thousands) ` 7 22222222222 $197,572 $46,139 $243,711 
Average per ton $73.67 $65.17 $71.89 
To foundries: 
Thousand short tons ->on nnmnnn 2,392 Ss 2,392 
Value (thousands) 3 $254,789 m $254,789 
Average per ton .... --ll2222222.22-2-2--- $106.52 es $106.62 
To other industrial plants: 
Thousand short tons 722 (4) 122 
Value (thousands) 2-22... $55,611 (4) $55,611 
Average per ton $77.02 (4) $77.02 
For residential heating: 
Thousand short tons cerne ENEE en pe (5) SC (5) 
Value (thousands F (5) = (5) 
Average per ton ccce cmm (9) = (5) 
Breeze sold (commercial sales) : 
Thousand short tons . NN E EE J J J es mmc 1,953 eS 1,953 
Value (thousands) 22222 $62,897 ze $62,897 
Average per nn mmm eia ide $32.21 ae $82.21 
Coal-chemical materials produced: 
Crude tar: 
Thousand gallons EEN NEEN 645,637 s 645,087 
Gallons per ton of coal m ° on ° 
Ammonia: 9 
Thousand short tons c me eee 534 Ss 534 
Pounds per ton of coal ... cec EN eee 15.98 ja 15.98 
Crude light oil: 
Thousand gallons I... NEEN 194,814 S 194,814 
Gallons per ton of coal REENEN En 2.56 de 2.55 
as: 
Million cubic feet EEN EEN 895,279 sz 895,279 
Thousand cubic feet per ton of coal 10.86 =- ° 
Percent burned in coking process 89.60 Se 39.60 
Percent surplus used or sold -n2222 58.89 SE 58.89 
Percent wastellll eee 1.51 es 1.51 
Value of coal-chemical materials used or sold: 
Crude tar and derivatives: 
Used eee ee nee ee thousands .. $93,031 ze $93,031 
le re . . do $133,252 ES $133,252 
Ammonia products? `... .. ...0....--...--.- do .... $32,758 -- $32,753 
Crude light oil and derivatives do $102,228 -- $102,228 
Surplus gas 22 do $292,694 — $292,694 


W Withheld to avoid disclosing individual company confidential data. 


1 Not separately recorded. 
2 Plants associated with iron blast furnaces. 


3 Data may not add to totals shown because of independent rounding. . . : 
Included with beehive coke sold “to blast furnace plants” to avoid disclosing individual com- 


pany data. 


5 Included with “To other industrial plants” to avoid disclosing individual company confidential 


data. 
6 In terms of sulfate equivalent. 


7 Includes ammonium sulfate, ammonia liquor, and diammonium phosphate. 


8 Includes intermediate light oil. 
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Table 3.—Summary of oven-coke operations in the United States in 1975, by State 


Coal Yield Coke 

Plants in carbonized Sf coke produced 

State existence (thousand from coal (thousand 
Dec. 81 short ( 8 short 
tons) p tons) 
Alabama: tee 7 6,755 69.48 4,690 
California, Colorado, Uta 8 4,796 62.47 2,996 
II ³ EE 4 3,087 62.33 1,924 
Indiana AA AA 6 13,822 66.89 9,246 
Kentucky, Missouri, Tennessee, Texas 5 2,596 67.38 1,748 
Maryland and New York . . NN -= 4 7,512 70.58 5,298 
Michigan: EE 3 4,497 72.12 8,248 
Minnesota and Wisconsin NNN 8 1,071 72.83 780 
Ohio MEA SAA y A 12 12,296 68.86 8,467 
Pennsylvania J... . J. J J. J. J J J J. J.J J U l ua 12 22,004 69.97 15,895 
West Virginia 3 4,087 67.08 2,708 
Total in 19781 |..... NN NEEN 62 82,472 68.50 56,494 
At merchant plants . ~~ 14 6,490 72.67 4.716 
At furnace plants . AN een 48 75,982 68.15 51,778 
Total in 1974. NN 62 88,854 68.36 60,787 


1 Data may not add to totals shown because of independent rounding. 


Table 4.—Summary of beehive-coke operations in the United States in 1975, by State 


Coal Yi eld Coke 
Plants in carbonized of coke produced 
State 5 ( SE from coal rie 
ec. o sho 
tons) (percent) tons) 
Pennsylvania, Virginia, West Virginia: 
Total in 1975 -.-..... Losantos 4 1,128 68.21 713 
Total in 191 caco 5 1,340 68.06 845 
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Table 5.—Production of oven and beehive coke in the United States, by month 
(Thousand short tons) 


1974 1975 
Month 1 Daily 1 Daily 
Total average ? Total average ? 
Oven coke: 
January A —Óá 5,422 175 4,924 159 
Penis k 4,974 178 4,750 170 
March: citarse dis 5,265 170 5,324 172 
ADP A ³ĩðV-Ü A ⁵ð E 5,255 175 5,030 168 
MOY scan 5,369 173 5,052 163 
DUNG A A rU ees 5,218 174 4,165 159 
. UE E SE EE 5,251 169 4,532 146 
ANGUS: tere 5,219 168 4,427 148 
Gel 5,056 169 4,250 142 
October ui lr ros 5,214 168 4,527 146 
November „n-ne. ENN EN AN NEE NEE 4,427 148 4,365 146 
December ou aaa eme eege 4,067 181 4,049 147 
TOU EE 60, 737 166 56.494 155 
Beehive coke: 
! ⁵³˙0wu]nn eege 67 2 70 2 
ai x ß cL e d 65 2 68 2 
Nr a 68 2 67 2 
AA Dr EE EE ENEE 70 2 62 2 
A EE 68 2 56 2 
DUNG A Ds ewe eo 66 2 52 2 
f EENS 61 2 59 2 
EE PEE at 81 8 60 2 
September eas ceres aen emm aan eo c 83 3 62 2 
October ......... O IA 87 8 60 2 
November AEN o... e. aes 64 2 57 2 
December I... I. NN ooo... EN 62 2 40 1 
Total! ...... — ————t———Í 845 2 718 2 
Total: 
January 2222 . 5,489 177 4.994 161 
February ---....... diu EE 5,088 180 4,818 172 
March ose A ⁰ O... 5,888 172 5,891 174 
F ⁰˙¹ ii 8 SR 5,325 178 5,092 170 
LC AAN A AA E MA 5,438 175 5,108 165 
TU A ea 5,285 176 4,817 161 
A A E A 8 5,812 171 4,591 148 
August nas a 5,800 171 4,487 145 
September __... LL LLL c ccce l l 6,189 171 4,812 144 
Octobe rr L csse ssc m 5,301 171 4,586 148 
November cce mn 4,491 150 4,422 147 
December .........-------- „„ 4,130 133 4,589 148 
Total? „e. 61,581 169 57,207 157 


1 Data may not add to totals shown because of independent rounding. 
2 Daily average calculated by dividing monthly production by number of days in month. 
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Table 6.—Production of oven coke in the United States, by type of plant 
(Thousand short tons) 
1974 1975 
Month Merchant Furnace Merchant Furnace 
plants plants plants plants 
Production: 
Er,, . ica crias 446 4,976 890 4,534 
ie,, ß AAN 425 4,549 872 4,378 
March Ee 445 4,820 429 4,895 
ADI EE 438 4,817 899 4,681 
MIS ⁵6%˙ ĩͤ . ls 447 4,922 406 4,646 
A A A 487 4,782 880 4,385 
J!öÜöàöẽ EE 428 4,828 377 4,154 
August 2looceseqeensescaeedwddquemeudmn 425 4,798 388 4,039 
September isis A n.. 416 4,640 384 3,866 
Geis 8 429 4,784 409 4,118 
November ......... . ee NEEN anas cnn coa 417 4,010 892 8,978 
December mee NA NA ANA EN EEN om... 354 8,714 889 4,160 
I ee 5,106 55,680 4,716 51,778 
Daily average: 

e GE 14 161 18 146 
February A disait u dapi a ar 16 162 18 156 
Maren. l.l: a ee 14 165 14 158 
April A ³ĩðVAbA ³ͤ s sSSSSS 15 161 18 154 
Mas a d N E SE A AS 14 159 13 150 
June n . ca s 15 159 13 146 
A IA A A 14 156 12 134 
August sete ³ðV— asa 14 155 18 180 
September,, 14 154 13 129 

% ³ ³A1A³ĩ¹bõ⅛˙ a 14 154 13 133 
November 14 134 13 132 
December AA ee At At A 11 120 13 134 

Average for year en 14 162 13 142 
1Data may not add to totals shown because of independent rounding. 
Table 7.—Production of oven coke and number of plants in the United States 
by type of plant 
Number of Coke produced Percent 
e active plants 1 (thousand short tons) of production 
ear €qIOE_  —DI— F  — —ə -> .əl. 
Merchant Furnace Merchant Furnace Merchant Furnace 
plants plants plants plants plants plants 
1111111 8 EEN 16 249 5,567 51,097 9.8 90.2 
11ö·Ü 14 249 5, 626 54,228 9.4 90.6 
yp Pc 14 249 5,271 58,225 8.8 91.7 
1974 A ON LA 48 5,106 55,630 8.4 91.6 
1 ³ AA 14 48 4,716 51.778 8.3 91.7 


1 Includes plants operating any part of the year. 
2 Includes one tar-refining plant. 
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Table 8.— Production of coke in the United States, by State 
(Thousand short tons) 


State 1974 1975 
Oven coke 

/ A A uy; — pp 5,122 4,690 
California, Colorado, Utah: 2... 2... UU l UU e emm nn EEN 8,320 2,996 
hh E"T"--—-———————Á————scS— 1,912 1,924 
Ia AE A A A A O 9,073 9,246 
Kentucky, Missouri, Tennessee, Teaas 2 1,920 1,748 
Maryland and New York 22222 6,457 5,298 
tere 8,259 8,248 
Minnesota and Wisconsin 954 780 
ONG) A RN EE 8,843 8,467 
Pennsylvania. soci a 8 16,823 15,395 
r ß AA E AN 8,555 2,708 
Total EE E E E EE EES 60,787 56,494 
Beehive coke: | Se 
PEA lets 845 718 

Virginii yd ß A. (2) (2) 

West Virginia: . EE (2) (2) 
Total J ⁰ddddddſſſ EE EE EES 845 718 
een, . x v . a aa 61,581 57,207 


1 Data may not add to totals shown because of independent rounding. 
2 Included with Pennsylvania to avoid disclosing individual company confidential data. 
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Table 10.—Oven- and beehive-coke breeze used and sold in the United States, by use 
(Thousand short tons) 


Used by producers 
—— r Average 
Year In In For other Sold value 
steam agglomerating industrial per ton 
plants plants use | 
WOT) X... E 809 1,582 650 1,879 $10.80 
1. 265 1,805 704 12,118 10.59 
1918 EEN 234 1,689 917 12,165 - 10.89 
1974422222 204 1.470 971 2,810 17.88 
197755 257 1.202 715 1,958 82.21 


1 Does not include beehive-coke breeze sold (to avoid disclosing individual company confidential 


Table 11.—Apparent consumption of coke in the United States 
(Thousand short tons) 


Consumption 
Total Net Apparent In iron AM other 
Year produc- Im- Ex- change consump- furnaces 2 purposes 
tion ports ports in tion? ———————— ³ð⁊kꝛ.ẽłẽ —ͤ— 
stocks Quan- Per- Quan- Per- 
tity cent tity cent 
1971 ....--.- 57,436 174 1,509 — 588 56,689 51,498 90.8 5,191 9.2 
1972 6 60,507 185 1,232 —586 60,046 54,607 90.9 . 5,439 9.1 
1978 acres 64,825 1,078 1,895 —1,757 r 65,765 60,720 92.8 r 5,045 7.7 
1974 ˙ 61,581 3,540 1,278 | — 249 64,092 58,441 91.2 5,661 8.8 
1975 aa uec 57,207 1,819 1,273 +4,066 58,687 48,817 90.9 4, ,870 9.1 


r Revised. 
1Production plus imports, minus exports, plus or minus net change in stocks. 
3 American Iron and Steel Institute; figures include coke consumed in manufacturing ferroalloys. 


Table 12.—Coke and coking coal consumed per short ton of pig iron and 
ferroalloys produced in the United States 


Coking coal 


Coke per Yield of per short ton 
i short ton of coke from of pig iron and 
Year p pig iron and coal . . ferroalloys 
ferroalloys 1 (percent) (pounds, 
(pounds) calculated) 
TOTI AA sel ee ee so zs 1,260.8 69.0 1,827.2 
1972 AAA EN 1,221.6 69.0 1,767.9 
JJJJ•§;Üv %⅛¾»— EE 1,200.0 68.4 - 1,754.4 
E GE 1,218.7 r 68.4 r 1,782.8 
11. ³ R 1,221.6 68.4 1,786.0. 


r Revised. 
1 American Iron and Steel Institute; consumption of pig iron only, excluding furnace making 
ferroalloys, was 1,254, 1971; 1,216.2, 1972; 1,198.8, 1973, and not available 1974 and 1975. 
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Table 15.— Distribution of oven and beehive coke and breeze in 19751 
(Thousand short tons) 


Coke 
Consuming To blast To To other Breeze 
State furnace foündries industrial Total 3 
plants plants 2 
Alabama ..-..-----.---.2-2-2-- 2,659 815 47 8,021 248 
Arizona -..-... . .. nnmnnn SEH (4 2 2 
Arkansas 222222 ie 1 (4) 1 (4) 
California 2222222 1.068 29 38 1,185 142 
Colorado 22 729 8 24 761 69 
Connecticut 222 2a 6 M 6 zem 
Florida 22 Se 1 4 5 13 
Georgs E 6 5 11 (4) 
AMG Su (4) 11 11 
Illinois eee : 8 2,954 148 19 8,122 834 
Indian ŘħŘħħŘťħ 8,838 127 28 8,993 784 
Iowa 2222222222 SE 65 65 zs 
Kansas .. -m _ "e 10 (4) 11 Ké 
Kentucky 7/2 1,024 32 22 | 1,078 61 
Louisiana — 1 13 14 1 
Maine 222 = (*) z (4) ex 
Maryland 2.361 6 2 2,370 240 
Massachusetts =. 10 8 10 . 
Michigan ......------------ 4,374 536 20 4,931 240 
Minnesota -..--_ 3 13 23 39 26 
Mississippi See (4) 1 2 3 
Missouri ss 33 80 112 18 
Montan ... = = 4 4 14 
Nebraska >... Sege 2 ES 2 | zc 
ew Jersey ...------------ a 39 28 66 10 
New Mexico -s 2 (4) (4) zt 
New York .......-...------ 2,257 106 16 2,379 238 
North Carolina ais 7 3 10 5 
North Dakota e Gem 9 9 es 
G ˙· casi 8,348 384 104 8,836 552 
Oklahoma -._ M 1 PN 1 (4) 
Oregon == (4) 8 8 12 
Pennsylvania 10,757 178 115 11.050 568 
Rhode Island e — 2 = 2 ace 
South Caroling ee za 4 21 24 4 
Tennesse 16 64 30 110 89 
IIS AA 781 86 110 977 59 
0 A SER RE 942 11 61 1,004 48 
Virginia == 70 EN 70 180 
Washington ES 5 M 5 = 
West Virginia . 2,442 "M 35 2,477 177 
Wisconsin das 120 3 123 18 
Wyoming SS Ge A A Gs 
Total®. su 49,554 2,428 880 52,862 4,095 
Exporte]! 67 184 35 286 32 
Grand total 49,621 2,612 915 53,148 4,127 


1 Based on reports from producers showing destination and principal end- use of coke used and 
sold. Does not include imported coke, which totaled 1,819,000 tons in 1975. 

2 Includes coke used For residential heating.” 

3 Data may not add to totals shown because of independent rounding. 

% Less than 500 short tons. 
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Table 16.—Producers’ stocks of coke and breeze in the United States on 
December 31, 1975, by State 


(Thousand short tons) 
Coke 
State | Blast dential B 
en reeze 
furnace Foundry ` heating Total * 
and other 
Oven coke: 
PEED A O E O 455 14 1 470 82 
8 Colorado, Utah ......- 216 d e 216 41 
ouo ͤ d E 287 ES SEN 287 45 
Indiana EEN 516 18 12 546 342 
Kentucky, Missouri, Tennessee, 
„ß7%0%ꝓGG0SSꝙ050—5w 88 x 20 1 11 88 89 
1 and New York .......- 291 20 (2) 811 161 
/Gͤ ] een 64 3 (2) 67 60 
Minnesota and Wisconsin ........ 214 29 2 245 41 
O^ wees e ei d e EE s 688 28 14 675 55 
Prada JJ A 1,862 78 88 1,978 206 
West Virginia 2220n- 107 MM SS 107 5 
Total 19752 //. eels 4,729 188 78 4,996 1,086 
At merchant plants ee 49 168 61 278 223 
At furnace plants eet E Nee 4,680 20 17 4,718 812 
Total 1974 OEC 897 21 12 985 879 
Beehive coke: 
Pennsylvania 5 as ás 6 ss 


1 Data may not add to totals shown because of independent rounding. 
2 Less than % unit. 


Table 17.—Producers’ month-end stocks of oven coke in the United States 
(Thousand short tons) 


— At merchant plants At furnace plants Total ! 
on —— — FU R Y —— — —yL: — 
1974 1975 1974 1976 1974 1976 
Januar 72 29 1,058 1,025 1,125 1,054 
Februar. 69 43 1,070 1,219 1,189 1,262 
March ......--------- 63 70 1,100 1,872 1,168 1,442 
April 58 99 1.180 1,684 1,183 1,738 
Mayr 2 46 181 1,198 2,181 1,238 2,261 
June  ..-ooeeemee rra 87 148 1.205 2,741 1,248 2,889 
July ....... eee 80 199 1,116 8,828 1,146 8,622 
August 31 218 1.167 8,654 1,197 8,867 
September 28 203 1,293 3,618 1,821 3,821 
October A 29 209 1,269 3,899 1,298 4,108 
November ...-..------ 81 281 1,088 4,291 1,064 4,622 


December ..........-- 25 278 910 4,718 935 5,001 
1 Data may not add to totals shown because of independent rounding. | 


Table 18.—Average receipts per short ton of coke sold (commercial sales) 
in the United States, by use 


To blast To To other or 
Year furnace foundries ndustrial residential Total 
plants plants heating 
Oven coke: 
19711 — — $30.49 $47.98 $29.75 $21.46 $37.41 
1078. eege š 51.16 86.4 1 40.70 
1977 8 32.41 54.78 86.55 (2) 42. 
10 T4 Lu L. t 53.28 78.92 59.38 (1) 65.74 
I 18.67 106.52 17.02 (3) 87.64 
Beehive coke: 
1971 EE 21.24 ás W SÉ W 
1 AA 22.01 a W ° La W 
1078 AA . 21.81 SE W SE W 
1971 ceccce cee 44.02 — ds ES 44.02 
1010 EE 65.17 Se (2) e 65.17 


W Withheld to avoid disclosing individual company confidential data. 
1 3 with “To other industrial plants" to avoid disclosing individual company confidential 


2 T Included with “To blast furnace plants” to avoid disclosing individual company confidential data. 
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Table 19.—Coke exported from the United States, by country and 
customs district 


1978 1974 1976 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
COUNTRY 

Algeria 191 814 = Ss 58 $59 
Australia 205 4 101 $26 ÁS == 
Belgium-Luxembourg .....--. 84,714 1,728 52,728 1,507 86,548 8,620 
Brazil AA eme 8,465 537 7,059 84 12,500 1,778 
Canada cusionsaccorss osease 747,543 18,210 709,717 24,760 680,595 38,431 
Dominican Republic ......... 87 79 23 10 2 
France -.-. cue ecce ee 127 64 17,487 787 
Germany, West 265,084 5,270 119,881 2,583 116,979 8,877 
Ii. 5123 55 de SEN m mies 
Iran EE 184 15 2,879 91 85 40 
IPRQ GE e ae ae a 1,894 900 
Italy” acacia = Si 6,405 184 235 6 
C AAA ⁵ moms 32,338 611 4,539 304 1,068 1,054 
exico T 88 102,284 8,874 157,956 6,107 107,288 9,780 
Netherlands 104,845 1,728 95,935 2,889 172,929 8,108 

Norway .. . ee 8,019 140 12,628 889 12 
Panama 755 21 187 20 ES = 
Co 141 15 128 5 1,181 158 
Singapore -n .... 52 2 1,760 155 126 61 
South Africa, Republic of 759 16 586 156 žá Su 
DOIN: censuras 23,821 406 92,864 8,487 20,522 924 
Sweden 5,480 135 4,592 111 es eu 
Taiwan mee Ne ENN eem as 2 9 11 110 49 
¡IA EA as SS d MEM 1,801 359 
United Kingdom 888 75 782 110 616 62 
Venezuela 222.no... 543 22 1,812 64 49,815 3,983 
Yugoslavia _..... U... 6,527 287 8,466 132 a SS 
Other et 644 18 1,318 90 1,045 191 
Teta gie 1,394,980 33,138 1,277,681 48,564 1,272,906 74,782 

CUSTOMS DISTRICT 

Baltimore 22 107,709 2, 609 30.777 801 17 
Buffalo: L21.2l-lzzedeecezememe 424,922 11,286 866,858 13,223 283,989 17,904 
Charleston, S. C2222 mm š 551 59 189 89 
mes 8 10,052 111 71,902 2,083 57,823 1,823 
Cleveland -....... . ee 78,190 635 12,040 146 9,500 285 
Derek. -=-= ..-- 188,867 4,510 304,224 9,770 392,711 18,159 
Duluth Sl u 8 65,022 773 11,851 255 15,217 440 
El Paso 22 188 3 687 25 696 80 
Great Falls ......-.--.-.---- 701 18 8,751 165 382 45 
Houston nnnnnnnnennne 1.420 101 5,645 390 745 295 
Laredo ......-.-.------------ 100,856 3,829 154,657 5,982 105,858 9,619 
Los Angeles 20,849 22 66,997 1,218 87,934 2,094 
Miami 22222 as ás 32 28 70 10 
Mobile .... . .. 88 42,056 938 1,086 48 58,141 4,448 
New Orleans 41,459 1,067 17,119 1,075 26,054 2,985 
New York City .......-.---- 878 10 5,046 121 970 56 
Nogales 2 821 26 551 23 123 16 
Nie a 122,222 1,954 114,808 8,057 170,302 7,017 
Ogdensburg .........--.-..--- 282 59 4,997 116 4,427 144 
Pembina `. . E 17,882 988 24,988 1,065 12,860 1,865 
Philadelphia .........-.-.-.- 164,885 8,794 68,882 8,452 146,590 7,992 
San Diego 522 1 2,111 71 616 65 
San Francisco == cu = us 19 8 
Seattle 5.208 292 8.249 482 8,118 356 
Other cacon is 89 2 13 8 42 25 
et! 1,894,980 88,138 1,271,681 48,564 1,272,906 74,782 
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Table 20.—U.S. imports for consumption of coke, by country and customs district 


1973 1974 1975 
Quantity Value Quantity Value Quantity Value 
(short (thou- short (thou- (short thou- 
tons) sands) tons) sands) tons) sands) 
COUNTRY 
Australia dessert ...-. 123 $2 oe =a T" Ge 
Belgium- Luxembourg s oan 661 $57 8,504 $369 
e,, . eg 289,618 9,099 194,731 7,982 148,386 10,866 
Czechoslovakia  .............. 11,574 355 e Së ES SS 
France -...... arar SS 2 2,222 127 GES SES 
Germany, West 22 r 748,297 * 28,689 2,761, 585 156,005 1,887,755 128,114 
Hungary .......------------ 8,190 108 Ei ER Sa = 
Haly Geet se 81,946 1,271 7,958 572 42,890 5,005 
/ — A Ee a xus 4 (2) 9,071 722 
Netherlands a SS 62,917 r 5,883 99,706 10,110 
New Zealand ....... e we 8,842 613 ia ES 
Norway, 2222222222 a se 55,516 3,860 
South Africa, Republic of == € 84,222 987 59,319 2,874 
Sweden 22222 Gees Ge Z ae 8,708 
US S AA EM EN 28,188 2,879 16,177 1,424 
United Kingdom 9,203 459 883,440 14,800 48,465 2,620 
Tot! r 1,093,950 » 89,933 8,540,826 198,165 1,818,981 156,488 
CUSTOMS DISTRICT 
Baltimore 2222 225,368 9,749 789,434 85,203: 848,267 29,128 
Buffalo ..... Series 45,746 1,548 13,098 696 48,812 2,259 
Charleston, S.C .........---- =. wes 11,759 328 dE E 
Chicago 76,045 2,795 857,655 22,299 126,484 18,011 
Cleveland 22222 2 aus 84,142 5,694 7,588 $91 
Detroit ___ 134,937 4,592 329,724 25,800 882,188 80,917 
uluth „= cea eee we an oo 11,570 921 88 2 
Great Falls 102,754 2,885 119, 199 4,088 88,956 7,878 
Honolulu 165 18 -- -- EE 
Milwaukee -- =. 6,180 808 -— EE 
Minneapolis ee ša 42 1 -- -- 
New Orleans r 111,145 14, 24 288,248 17,481 805,998 24,262 
New York City ...........- ge = 4 (3) 86,681 8,560 
Ogdensburg ........-.------- 2,852 128 = Sg 180 2 
Pembina .........---------—-- E == 2,040 101 — - 
Philadelphia ........-------- 384,966 19,454 1,570,657 78,834 414,620 89,886 
Portland, Maine —— s 80 1 -- -- 
St. Alban =>- 10,472 528 805 54 19 8 
odd rM A DE -- — === -- 589 17 
Tampa Lo Be ES 8,342 613 9,071 122 
Wilmington, N.C Ze = Š= 2,497 253 — — 
2 ⁵ð / ð y A i ss: 
Total r 1,098,950 "89,938 3.540.326 193.165 1,818,981 156,488 
r Revised. 


1 Less than 14 unit. 


COKE AND COAL CHEMICALS 


See footnotes at end of table. 


529 
Table 21.—Coke: World production, by type and country 
| (Thousand short tons) 
Kind of coke and country ! 1978 1974 1975 P 
METALLURGICAL COKE ? 
North America: 
Canada lr ³ A — M 5,920 6,008 6,119 
MÉXICO: EE — r 2,112 2,228 2,208 
United States ARE —— aa es 64,825 él, 681 67,207 
South America: 
Argentina a dimidii 8 ———— ow 490 250 190 
„... P aA t 2,040 2,056 2,090 
; c ⁵ð j ⁵ aeeceee 5353 » 831 834 233 
Colombia: ` eerste ß —— r 596 89 89 
Ë Peru O))!!! ee «0 em en dio gp av e em m r 89 89 89 
Europe: 
Austria 3 em em av ao GAP ——— s — m OU GED ED ED UD GF 2 2— Om em — s s.s 1,894 1,911 1,771 
Belgium conse sopansdos isa Roba 8,599 8,874 6,814 
Sende r! —— T r 10,103 10,258 e 11,970 
Finlands Zeene ees r73 S Säi 
Francet tee 13,095 12,874 12,114 
Germany, TEE — ,046 2,016 * 1,950 
Germany; Ü] Ü˙¹.w islas 37,475 38,494 88,879 
Greece Rete — sss 441 410 470 
Hungary 22 JJ AA ĩͤ A 8 r 861 844 850 
/G ³˙· Au AAA 8 8,450 9,442 8,945 
N ctherlands EE EE 2,927 2,959 2,954 
LL a GEN r 857 345 287 
Poland orcas acusa r 18,671 18,662 e 18,740 
Portugal uuu oa nde ee 246 178 e 176 
ee ß . . N 1,456 2,019 e 1,980 
EEGEN sr ste orcas aa 4,932 4,677 5,358 
Sweden 34 A 588 580 e 510 
VSSR EE EE 89,729 91,096 e 91,100 
United Kingdom cc NN EN EN ... a as E a caer em r 19,595 17,965 e 18,300 
Yugoslavia ....... ... cds ai 1,377 1,872 8 1,489 
Africa: 
, . ß a A cde 400 400 400 
Rhodesia, Southern 270 270 270 
e South Africa, Republic EE 8 3,961 4,200 4,898 
sia: 
China, People's Republic of è LLL SS ee 80,900 80,900 30,900 
India ³¹ſ A 9,809 e 10,100 e 10,100 
d NA A INS A dae dada 440 550 550 
AA EA 48,850 50,301 49,382 
Korea, North 2,400 2,400 2,400 
Korea, Republic of l. 856 661 676 
e Rd E 240 206 222 
Turkey e E ese 1,410 1,410 1,880 
Oceania: Australia 2... LA NNN ee 5,451 5,637 ° 5,780 
Total metallurgical coke eee 408,254 404,898 $98,152 
GASHOUSE COKE ? 
South America: 
Brazilian — —— RN RES 40 e 4] e 41 
Il ³ A EEN ae = 5 
EE 15 15 15 
Europe: 
DEMAS 91 e 91 e 91 
France AAA Edu E 8 aa 665 502 
Germany, We nace e Els qued Gi an ub 1,705 1,702 1,378 
Gee. ⁵ð cuca daa 11 e11 e11 
AAA ARE 548 487 252 
Ireland PA A AAA 41 41 87 
A AAA y (9) as -- 
I ͥ‚‚ͤ‚»ꝙꝑſͤ IN AI 1.361 1.242 e 1,430 
Switzerland 110 44 e 44 
United Kingdom ccce mecnm r 258 18 e13 
Africa: 
% PE————— P 83 33 83 
| South Africa, Republic ff Log e110 e110 
sia: 
TA ß Met E 252 E 61 e 40 e 40 
JADEN deccm 4,825 4,888 4,650 
TAIWAN AS xx (9) (9) an 
Turkey e eege EE 35 85 83 
Oceania: 
Australia (9) (9) e (9) 
New Zealand e 26 84 88 
Total gashouse coke NN l l l EEN Al 9,269 9,442 8,718 
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Table 21.—Coke: World production, by type and country—Continued 


( Thousand short tons) 
Kind of coke and country! 1978 1974 1975 P 
ALL OTHER TYPES 10 
Europe: Germany, East! ...... CC C A cce eee etn 6,826 6,467 e 6,467 
rr EES 8,921 e 4,100 e 4,100 
Total all other types ... ccc ce 10,247 10,567 10,567 
Grand h ³ĩðWͥͥͥͥͥ ³⁰ A r 422,770 424,907 417,487 
e Estimate. P Preliminary. r Revised. 


1 In addition to the countries listed, Algeria, Australia, Malaysia, the People's Republic of China, 
Mexico, Norway, Romania and the U.S.S.R. have produced gashouse coke in previous years and may 
have continued production during the time period covered by this table. However, no official sta- 
tistics are available, and information is inadequate to make reliable estimates of production levels. 
Except where otherwise noted, coke breeze has been excluded from this table. 

2 Coke production at high temperature in conventional carbonizing equipment (including slot and 
beehive coke ovens). 

3 Includes breeze. | 

* Includes relatively small amounts of gas coke. 

5 May include some gas coke. | 

6 Includes relatively small amounts of low-temperature coke. 

7 Data are total of so-called hard coke production from collieries and coke plants (including those 
at steelworks). À 
s Includes coke produced at high temperatures in carbonizing equipment designed primarily for 
gas manufacture (horizontal and vertical coal-gas retorts). In addition to the countries listed, 
Canada and Finland produce gas coke. However, this figure is not reported separately and has 
been included with metallurgical coke. 

% Less than 14 unit. 

10 Includes coke produced at low and medium temperatures, as well as that produced in uncon- 
ventional equipment (chain-grate cokers). In addition to the countries listed, the U.S.S.R. may 
produce coke from brown coal, but output is not officially reported and no basis is available for 
reliably estimating output levels. 

11 Includes coke produced from lignite at high temperature. 


Table 22.— Quantity, sulfur content, and value at ovens of coal carbonized in the 
United States in 1975, by State 


Coal per ton 
Coal carbonized of coke 
State Average Value 
Thousands sulfur ————— ͤ— — Short Val 
short tons content Total Aver. tons me 


(percent) (thousands) age 


Oven coke: 


Alabama tee Eeer 6,755 0.9 $272,000 $40.27 1.44 $57.99 
California, Colorado, Utah ........... 4,796 GNU: 177,960 37.11 1.60 59.38 
o AA ZL emet me ue 8,087 1.0 122,849 89.80 1.60 68.68 
Indie... ?! 13,822 8 653,143 47.25 1.49 70.40 
Kentucky, Missouri, Tennessee, Texas 2,596 9 111,279 42.87 1.49 ` 68.88 
Maryland and New York .........- 7,512 9 430,224 57.27 1.42 81.82 
Miel! eer 4,497 9 249,248 55.48 1.89 77.05 
Minnesota and Wisconsin .......--- 1,071 1.0 51,799 48.37 1.87 66.27 
³ . ĩ 12,296 9 517,948 42.12 1.45 61.07 
Pennsylvania . nemm 22,004 1.0 895,402 40.69 1.48 58.19 
West Virginia er el 4,087 1.2 168,845 40.59 1.49 60.48 

Total 197515 82,472 9 3,645,697 44.21 1.46 64.55 
At merchant plants 6,490 9 338,979 52.23 1.38 72.08 
At furnace plants en 75,982 9 8,806,718 43.52 1.47 68.97 

Total 19 88 88,854 9 3,242,455 36.49 1.46 53.28 


Beehive coke: 
Pennsylvania, Virginia, West 


rginia 
A Se 8 1,128 SM W W 1.58 W 
I. eee 1,840 SC w W 1.59 W 


W Withheld to avoid disclosing individual company confidential data. 
1 Data may not add to totals shown because of independent rounding. 
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Table 23.—Bituminous coal carbonized in coke ovens in the United States, by month 


(Thousand short tons) 
1974 1975 
Month 
Slot Beehive Total 3 Slot Beehive Total 3 
January -.................. 7,870 107 7,977 7,191 112 7,808 
February ..... EN 7,205 102 7,807 6,928 108 7,082 
EE een " 107 7,660 17,112 7,880 
/// AAA 7,659 111 7,770 1,827 100 7,427 
Mag AAA IAN 7,796 108 7,904 7,198 89 7,288 
Jane 8 7,576 106 7,682 6,919 81 7,000 
as BE 7,671 99 7,770 6,547 91 6,689 
J amicae 7,588 128 7,716 6,470 94 6,564 
September .............-<-- 1,402 182 7,584 6,190 97 6,287 
October ............~...... 7,572 189 1,711 6,565 94 6,659 
November een 6,482 99 6,581 6,896 89 6,485 
December i 6,086 99 6,136 6,654 62 6,716 
Total? ........------ 88,410 1,840 89,760 82,147 1,128 83,274 


1 Data may not add to totals shown because of independent rounding. 


Table 24.—Anthracite carbonized at oven- Table 25.— Average value per short ton of 


coke plants in the United States, coal carbonized at oven-coke plants in the 
by month’ United States, by State 
(Thousand short tons) 

State 1974 1975 
Month 1974 1975 A A A D ̃ ——— 2 
——————————— Alabama .....----------- $83.94 $40.21 
January .. lee 241 80 California, Colorado, Utah 84.65 87.11 
Februar ..... ? 86 29 Hines 82.88 89.80 
March ...........--- 5 2 39 83 Indiana nnonnsns=n 87.08 47.25 

ADF eege SSS 2 87 27 Kentucky, e 
May ............ 6 237 25 Tennessee, Texas ...... 82.88 42.87 
Tr 3 84 22 Maryland and New York .. 42.10 57.27 
J777³˙˙ĩ%1—ů os PE 84 26 Michigan 44.29 55.48 
August DEER EEN 41 26 Minnesota and Wisconsin A 38.68 48.87 
September 34 26 Di.... ER 34.89 42.12 
October Ee 86 29 Pennsylvania 86.44 40.69 
November 85 27 West Virginia 80.45 40.69 
December ...... EE 40 28 — 
—TIƏ Average 36.49 44.21 

Total _.............- 444 8 826 Value of coal. per ton 
1 Includ k of coke ......-------- r 58.39 64.55 
neludes petrocoke. GEELEN 
2 Also includes breeze. r Revised. 


3 Data do not add to total shown because of 
independent rounding. 


Table 26.— Average volatile content of bituminous coal carbonized by oven-coke 


plants in the United States 
High Medium Low Total 
Year Quantity Volatile Quantity Volatile Quantity volatile HRS? volatile 
Goen? content n content sand content content 
short tons) (Percent) short tons) (percent) short tons) (Percent) short tons) Percent) 

1971 ......- 53,542 85.1 12,086 25.2 16,904 18.8 81,581 80.4 
1972 ......- 60,536 34.7 8,764 26.4 16,928 16.8 86,213 80.8 
1978 ......- 64,486 84.6 10,090 26.6 17,762 16.2 92,838 80.2 
1974.2 61,844 34.8 10,768 25.6 16,308 17.9 88,410 80.6 


1976 ~..... 57,488 34.8 9,619 25.7 15,040 18.8 82, 147 80.7 
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Table 27.— Coal received by oven-coke plants in the United States in 1975, 
by consuming State and volatile content 
(Thousand short tons) 
High volatile Medium volatile Low volatile 
— Total 


Consuming State Per- Per- Per- coal 
Quantity centof Quantity cent of Quantity cent of re- 
total total total ceipts? 


Alabama A eee 1... 2,417 85.4 8,473 50.9 933 13.7 6,828 
California, Colorado, Utah .......- 8,740 16.8 622 12.7 542 11.0 4,904 
Hines 2.401 78.1 l 10 à 664 21.6 8,074 
,,, ²⁰˙ AAA dd 8,147 57. 6 2,100 14.8 8,901 27.6 14,147 
Kentucky, Missouri, Tennessee, : 
Tex8& EEN 1,891 69.5 291 10.7 540 19.8 2,722 
Maryland and New York ......... 4,448 62.0 992 13.8 1,739 24.2 7,179 
Michigan . ENEE ren 8,200 61.7 578 11.1 1,410 27.2 5,187 
Minnesota and Wisconsin 544 45.6 216 18.1 431 36.2 1,192 
ORIG: ebe 9,314 77.2 545 4.5 2.204 18.3 12,063 
Pennsylvania ....... ... ...... 16,883 18.0 2,024 8.7 4,234 18.8 23,142 
West Virginia ERR 3,452 17.5 89 2.0 911 20.5 4,453 
Total 197522 56,437 66.5 10,939 12.9 17,509 20.6 84,886 
At merchant plants 2,599 40.1 1,015 15.6 2,874 44.3 ; 
At furnace plants 68,838 68.7 9,925 12.7 14,637 18.7 178,899 
Total 1974 .......---------- 60,397 68.5 10,140 11.5 17,578 r 19.9 88,115 
r Revised. 


1 Volatile matter on moisture-free basis: High volatile, over 31%; medium volatile, 22% to 819%; 
and low-volatile, 14% to 22%. 
2 Data may not add to totals shown because of independent rounding. 


Table 28.—Origin of coal received by oven-coke plants in the United States in 1975, 


by producing county and volatile content 
(Thousand short tons) 


Volatile content 


Origin of coal : Total? 
| High Medium Low 
E GE RM GM E e 
Alabama: 
BBl ((b E EI pari m dau e 408 = oe 408 
Blount... ce ß 51 27 Gei 77 
e, . —— a EN 108 108 
EtOWAl eene 17 EN acid 17 
Fette a 39 Ge 89 
11111JJ77õÜ˙ AAA ee 1,082 8,370 e 4,452 
ee, ß ß 44 = SE 
Tuscaloosa -.... ð ᷣ ; e 131 D? 131 
Walker ee 565 71 a 686 
Arkansas: Sebastian ~~~... 2 T as 214 214 
Colorado: 
Delta: kee Eed 88 FON == 88 
Gnnnl 963 gege Sa 963 
Las Animas EEN 634 ET 9 634 
Pitkin usa eee cactus E 410 538 948 
Illinois 
Franklin sra dictada 1,539 = es 1,589 
Jefferson 1.948 am ES 1,948 
Si ³ E E E EESE 117 See a 117 
Kentucky 
PTC ͥͥ⁰⁰⁰⁵¹wAÜͥ⁰ ·— e 10 au ae 10 
(E AAA A AA m EE 2 HS — 2 
Ä ⁵˙ͥ ... y SECH LS = 1,830 
Geenudndndnn canso caca. -- — 
Harlan ........ x tan e 2,979 En Ss 2,979 
KhOX* AR A xxx x 477 e. EV 477 
Letcher S AAA mm 2,866 = = 2,866 
Pery t RP" 155 TA des 
el ENEE 4,270 us = 4,270 
II: 12 - ss 1 
New Mexico: Colfax RN eene 742 = a 142 
Ohio: Jackson ......... nee een ee 12 Ge LG 12 
Oklahoma: 
Haskell susi ss a ee ET 289 dx 289 
Le ORC ͥ ³oͥwV a a a Z e 70 70 
Pittsburg -.... llc U. l l mam 116 x ue 116 
o AAA EA A 244 RM ae 244 


See footnotes at end of table. 
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Table 28.—Origin of coal received by oven-coke plants in the United States in 1975, 
by producing county and volatile content '—Continued 


(Thousand short tons) 


Volatile content 
Origin of coal Total 3 
High Medium Low 
Pennsylvania: 
Anthracite A A Sa ns Z PS 858 858 
Bituminous: 
Allegheny A A 1,977 ss ss 1,977 
AImStrODE nur iaa e id. 114 == ee 114 
Butler -22-2ececumwiedecase ere 202 TS 202 
; PT ³ res 2,091 2,175 4,266 
,.. cacaos ee ES 2 191 214 
PRyëette .(ö.êé0ſ0 ( 886 201 et 5 205 
e, ß uineis M ase 5,533 ds m 5,538 
Indiana. A E E 1 a we 1 
Jefferson ....... A AA 4 ae none 4 
BE EEN = SS 157 157 
eee, . IS 29 Së 5 34 
Soll ð ͤ dſmOö ee E ao 1,293 1,298 
Washington ....---------2222222-222-2-2-2-2-2- 9,967 Es c 9,967 
Westmoreland EEN en 1,068 84 o 1,152 
Tennessee: 
Claiborne ee 5 EEN 113 es a 118 
MOTTA deet e cM ³ AAA LL E Š 79 — 79 
Utah: Carbon tere 1,784 Z ge 1,784 
Virginia: 
Buer E 108 719 2,645 3,471 
Diebe A ⁵ 8 325 We s 325 
Russell a e? 55 Lx 56 
Tazëéwell tas ia a as p 10 ae 70 
Wise? do 579 Ee Sa 579 
West Virginia 
Barbour” lada x aa 108 a ESE 108 
Boone uns cr dls 1,786 MEE as 1,786 
Ola ce a eee AA 43 ius de 43 
e . ee SSS 1,835 70 372 2.277 
GllmeBP. ĩð˙⁵6⁰ ꝶfxtß ⁊ MUR ias 28 
Grant ) ³ AAA aa . DS A0 a 40 
Greenbrier .... . ... moda deus Ca 47 d 47 
Harrison nao ias 123 SS = 123 
pol JJ v ĩ 1,858 BS Ss 1,858 
JJ; EE 5,117 319 z; 5,486 
McDowell JJ EE ES 1,880 6,062 6,442 
rion. eebe 682 ER = 682 
Mercor AAA ͤ .:.... = TN 552 552 
Minn... e Li t. M "T 20 20 
Minn 1,189 SE z 1,189 
Monongalia NNN NNN E ee 22 82 É 22 
Nl! us ios 271 1,090 T" 1,861 
Preston. Ate EE ES 81 m 81 
ü ˙⁰ů tala os 387 1,837 1,723 
Randolph .... l eee 3 e 3 
Upsbür AAA ͥͥ ⁰ͥͥ ⁰⁰⁰mm d a aE 156 a sE 156 
z . 12 pra == 12 
Webster un l l cd ee SE 28 as 28 
Wyoming ee 493 95 2,807 2,895 
Canada: Alberta ES EN 54 54 
Germany, West: Ruhr SR 83 48 82 
AAA E Ld EE 56,437 10,989 17,509 84,886 


1 Volatile matter on EE basis; high volatile, over 31%; medium volatile, 22% to 31%; 


and low volatile, 14% to 2 


2 Data may not add to totes shown because of independent rounding. 
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Table 29.—Origin of coal received by oven-coke plants in the United States in 


1975, by State 
(Thousand short tons) 
— — — rs 
Producing State 


Consuming State | Ala- Arkan- Colo- Illi- Ken- Mary- New Ohi Okla- 
bama sas rado nois tucky land Mexico Ohio homa 
Alabama 5,438 ias = DS 432 Pe DEER T 
California, Colorado, Utah .....- e — 2,542 ds PAN ut 742 .. 212 
Hier ~~ 209 -. 1,088 1,154 a: 3 22 
Indies. sede 179 ot -. 2,567 3,008 MN "Te Sd 
Kentucky, Missouri, Tennessee, 
fr anoa aa 222 2 E zs 85 E no. — 421 
Maryland and New York ....... Sa T€ Ga mE 1,066 MM ds die ME 
Michigan 41 ie 38 Se 1,819 s MN ia 
Minnesota and Wisconsin 7 T "E me 230 SÉ wm. tke 13 
Ohio usario 19 ER 2 A 1,978 = eee. > PS 
Pennsylvania ee NN ten NE = eg, Se 2,443 PS wur. SG — 
West Virginia . >o... = 2 d SN 496 EN POE ages 
Total 197511 5,906 214 2,582 3,605 12,159 us 742 12 669 
At merchant plants ~........... 412 2 = SR 178 CH be aim 13 
At furnace plants A ..... 5.435 211 2,582 3, 605 11.980 Se 742 12 655 
Total 1974 6,442 178 2,438 4,036 14,564 7 925 41 348 
Producing State - Continued 
Pennsyl- Tennes- Utah Vir- b eid Can- Ger- Total? 
vania See ginia ginia ada many 
Alabama -...-....... ............- 99 44 e 366 442 d ux 6,828 
California, Colorado, Uta 4 SEN 1,404 "S s% us e 4,904 
eee, . 6 Ge m 92 554 c ER 3,074 
n A A 2,129 s -. 1,219 5,045 E Ge 14,147 
Kentucky, Missouri, Tennessee, 

66 SA pe ES zz 196 1,803 zu we 2,722 
Maryland and New York Kk 8,127 sz == 588 2,296 54 48 7,179 
Menges .. .. ene 198 17 172 297 8,110 Se = 5,187 
Minnesota and Wisconsin 244 49 208 152 276 Gs - 1,192 
G A A 3,998 79 cei 185 5,207 em uz 12,063 
Pennsylvania 13,177 Sa 2 108 6,786 Wé 33 23,142 
West Virginia < dup QUO r s... 2,456 à 4 «a 104 1,891 - mn em 4,458 

Total 19751 =-=--. 25,477 192 1.784 4.501 26, 908 54 82 84,886 
At merchant plants 373 (2) 7 1,802 4,141 um = 6,487 
At furnace plants 25,104 192 1.777 3,199 22,767 54 82 18,899 
Total 1974 24,864 168 1,868 4,557 26,704 248 787 88,115 


1 Data may not add to totals shown because of independent rounding. 
3 Less than 16 unit. 


Table 30.—Quantity and percentage of captive coal received by oven-coke 


plants in the United States 
(Thousand short tons) 


At merchant plants At furnace plants Total 1 
Ta Total _ Captive coal Total Captive coal Total Captive coal 

: Quan-  Per- co Quan- Per- En Quan- Per- 

received Gre cent received “ty cent received “tity cent 

197111 5,284 2,235 42.3 74,113 44,819 59.8 79,897 46,554 58.6 
1117777 ss 7,804 2,285 29.8 80,158 45,854 56.7 87,962 47,679 r 64.2 
1078. ere 6,820 1,723 25.3 83,943 47,412 56.5 90,768 49,184 54.1 
E EE 6,877 1,520 22.1 81,289 44,116 54.3 88,115 45,687 51.8 
1978 sS s. 6,487 1,202 18.5 78,899 44,303 56.5 84,886 45,505 53.6 

r Revised. 


1 Data may not add to totals shown because of independent rounding. 
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Table 31.—Month-end stocks of bituminous ` Table 32.—Month-end stocks of anthracite 


coal at oven-coke plants in the coal at oven-coke plants in the 
United States United States * 
(Thousand short tons) (Thousand short tons) 

Month 19741 1975 Month 1974 1975 
JANUREY E 6,269 7,140 January ~.-.....-..........- 2 85 171 
February ......... ness 6,104 8,010 Februar: 276 165 
"EH 6,255 8,665 March AAA IA 270 159 
Il Anak 6,662 8,980 ADTI !!!ö˙ 8 2 65 145 
MAY EE 7,50 9,608 May EE 2 89 185 
rl 7,395 10, 009 N » ͥA TTT 2 78 131 
JUI Guo ß aa 6,50 8,126 l —  Ó— 78 125 
August eara aene 6,120 7,340 August -....... Shc 119 127 
September . . 2. 7,115 7,003 September 151 128 
October ........ J... eme am 8,345 1,129 October ..... .. 164 129 
November em 7,249 8,468 November 170 188 
December ......-——— coe 6,087 8,671 December . ccce 172 126 

1 All months revised except January and De- 1Includes petrocoke. 


cember. 3 Also includes breeze. 
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Table 33.—Coal-chemical materials, exclusive of breeze, produced at oven-coke 
plants in the United States in 1975* 


Sold 
Value 
Product Pro- —ſ . Stocks, 
duced Quantity a Average Dec. 31 
sands) per unit 
Tar, erude thousand gallons .. 645,537 284,841 $98,898 $0.347 52,690 
Tar e 
henolate or carbolate . do .... 2,558 2,374 323 .136 70 
Crude « chemical oil (tar acid oil) 
do 5.294 5,338 2,088 892 95 
Pitch of tar: 2 
Soft thousand short tons 466 200 18,634 93.170 10 
Härd ec OCOsaeme d do (2) (2) (2) (2) (2) 
Other tar derivatives =». XX XX 13,309 XX XX 
Ammonia products: 
Sulfate thousand short tons 511 410 32,010 78.076 122 
Liquor (NHs content) ...... do 6 8 742 92.750 2 
Diammonium phosphate do (4) (4) (4) (4) (4) 
TOU Lou coca ccc cee dudum do XX XX 82,753 XX XX 
Sulfate equivalent of all forms do 534 439 XX XX 129 
NHs equivalent of all forms do 138 118 XX XX 33 
Gas: 
Used under boilers, etc. 
million cubic feet 108,041 57,162 .529 Ges 
Used in steel or allied plants do 5 895.279 J895.738 224, 454 567 as 
Distributed through city mains do .... : 10,122 5,244 518 25 
Sold for industrial use do 13,322 5,884 438 ES 
Total o a es do 5 895,279 527,218 292,694 .555 = 
Crude light oil thousand gallons 7 194,814 99,005 44,284 447 7,574 
Light oil derivatives: 
Benzene: 
Spe Ron grades 
(1? ; 2", 90% ) m em em a XD ep s. em em em em 65,050 66,283 49,724 .750 2,217 
Other industrial grades do EE 8) 8) 8) . (3) (3) 
Toluene (all grades) SS 9,841 10,455 5,589 .530 510 
Xylene (all grades) do Sas 1,884 1,958 1,083 553 159 
Solvent naphtha (all grades) . do 2,045 1,947 652 .335 191 
Other light oil derivatives do 8,488 1,241 421 -339 273 
A A do 82,808 81.885 57,419 701 8,849 
Eer light oil. do 4,943 1,634 575 352 219 
Grand total ...... cc mm XX XX 560,927 XX XX 


XX Not applicable. 

1 Includes products of tar distillation conducted by oven-coke operators under the same corporate 
names. 

3 Soft —water-softening point less than 100° to 160° F; hard—oven 160° F. Figures on soft pitch 
include hard pitch to avoid disclosing individual company confidential data. 

3 Creosote oil, cresols, cresylic acid, naphthalene, phenol, refined tar, tar paint. 

* Included with sulfate to avoid disclosing individual company confidential data. 

5 Includes gas used for heating ovens and gas wasted. 

6 Data may not add to totals shown because of independent rounding. 

7 Includes 95,178,000 gallons refined by coke-oven operators to make derived products shown. 

8 Included with “Specification grades” to avoid disclosing individual company confidential data. 
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Table 34.—Coal equivalent of the thermal materials, except coke, produced at 
oven-coke plants in the United States 


Estimated equivalent in heating value 1 


Materials produced (billion Btu) Coal 2 

— n equive 

Coke alent 

Year breeze Surplus Tar Light (thou- 

(thou- gas (thou- oil Coke Sur- Light sand 

sand (billion sand (thou- breeze plus Tar oil Total short 

short cubic gallons) sand gas tons) 

tons) feet) gallons) 

1111 4,048 507 679,377 201,626 80,960 278,850 101,907 26,211 487,928 18,023 
1777 8 4,261 534 747,186 214,201 85,220 298,700 112,078 27,846 518,844 19,808 
1978 _... 4,902 596 732,455 226,110 98,040 327,800 109,868 29,894 565,102 21,569 
197144 — 5,094 574 677,447 217.416 101,880 315,700 101,617 28,264 547,461 20,896 
197585 4,281 527 645,587 194,814 85,620 289,850 96,831 25,826 497,627 18,998 


1 Breeze, 10,000 Btu per pound: gas 550 Btu per cubic foot; tar, 150,000 Btu per gallon; light 
oil, 130,000 Btu per gallon. 
2 At 26,200,000 Btu per short ton of coal, 


Table 35.— Average value of coal-chemical materials used or sold and of coke and 
breeze per short ton of coal carbonized in the United States 


1971 1972 1973 1974 1975 


Ammonia products .... 2222222 $0.136 $0.141 $0.177 $0.418 $0.897 
Light oil and its derivatives .365 850 418 1.276 1.283 
Surplus gas used or sold 1.640 1.660 2.052 3.366 3.549 
Tar and its derivatives (including naphthalene): 
Tar burned by producers ! . eme 341 366 572 .753 .945 
Sl... a 721 .720 611 1.528 1.616 
Total. aro e E eee 3.208 8.287 8.880 2 7.342 7,740 
Coke produceds J. l... E ee 21.135 22.978 26.815 50.005 57.848 
Breeze produced nnnannnennnnnnnnnnnennnnmn .584 .533 -558 1.022 1.414 
Grand total _-.... .... cnc 24.872 26.748 80.708 58.869 66.997 


1 Includes pitch-of-tar. 
2 Data do not add to total shown because of independent rounding. 
8 Average value of coke used or sold. 


Table 36.—Percentage of coal costs recovered from the recovery of coal-chemical 
materials in the United States 


1971 1972 1978 1974 1975 

Product: | 
Ammonia products 1.1 1.0 1.0 1.2 1.0 
Light oil and its derivatives 22 8.8 8.2 2.3 8.5 3.1 
Surplus gas used or sold 11.7 10.6 11.2 9.2 8.0 

Tar and its derivatives used or sold 

(including naphthalene) 22 8.0 8.0 6.5 6.8 6.2 

Total __.. . PE eet A 24.6 22.8 21.0 20.2 18.3 
Value of coal per short ton ERR em $14.00 $15.74 $18.32 $36.49 $44.21 
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Table 37.— Production and disposal of coke-oven gas in the United States 
in 1975, by State 
(Million cubic feet) 


Produced | Surplus used or sold 
Value 
Thou- Used in — T 
sand heating Average Wasted 
State Total cubic ovens Quan- per 
feet tity Thou- thousand 
per ton sands cubic 
of coal feet 
Alabama . 68,457 10.13 38,473 38,894 $10,415 30.307 1,090 
California, Colorado, Utah .... 65,826 13.78 18,664 46,868 21,406 457 294 
Ie 30,794 9.98 14,885 13,649 6,592 483 2.810 
mai AS 149,865 10.84 64,558 84,229 47,552 ¿565 1,080 
Re Missouri, Tennessee, 

KEE 25,310 9.75 12,252 10,937 4,571 „418 2,121 
Maryland and New Tork 79,185 10.54 29,613 48,340 87,887 184 1,233 
Michigan ~~~ 46,736 10.39 8,424 36,918 22,042 .597 1,898 
Minnesota and Wisconsin 11,234 10.49 5,488 5,087 1,846 .963 659 
ORIG esc ³⅛ K a 131.967 10.73 51,923 78,582 45,163 575 1.462 
Pennsylvania -.... cena 236,831 10.76 103,551 131,976 70,731 .536 1,804 
West Virginia een 49,076 12.16 12,290 36,764 24,489 666 22 

Total 197511 895,279 10.86 354,569 527,238 292,694 .555 13,472 
At merchant plants 61,497 9.48 29,798 28,708 11,409 397 2.992 
At furnace plants ........---- 833,782 10.97 324,772 498,580 281,286 .564 10,480 
Total 1974. 967,244 10.89 380,923 574,032 299,102 .521 12,290 


1 Data may not add to totals shown because of independent rounding. 
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Table 38.—Surplus coke-oven gas used by producers in the United States 


and sold in 1975, by State 
(Million cubic feet) 


Used by producers 
Under boilers, etc. 


539 


In steel or allied plants 


Value Value 
State 
Average Average 
Quantity per Quantity per 
Thou- thousand Thou- thousand 
sands cubic sands cubic 
feet | feet 
Alabama 9,688 $4,118 $0.425 : 20,904 $5,352 $0.256 
California, Colorado, Utah ...- (1) (1 (1) (1) 1) (1) 
Illiñolg. . a 3,761 1,660 441 9,129 4,654 Bol 
Indiana -=== n. 13,617 9,059 .665 68,109 36,948 4542 
Kentucky, Missouri, Tennessee, 

Texas A e lecueduu 6,175 2,188 354 (1) (1) (1) 
Maryland and New Lork 1,189 502 422 41,880 85,486 .847 
Michigan (1) (1) (1) (1) (2) (1) 
Minnesota and Wisconsin 4,515 1,714 380 c us "a 
ORIG ee 12,741 6,492 510 61,405 35,702 .581 
Pennsylvania 13,106 6, 634 506 117,877 63,580 5389 
West Virginia .... - 22. (1) (1) (1) (1) (1) (1) 
Undis tribute 20 43,249 24,799 Bot 76,480 42,181 659 

Total 197522 108,041 57,162 „529 395,783 224,454 .567 

At merchant plants 13,319 4,704 .353 (3) 8 (3) 

At furnace plants 94,722 52,458 .554 395,738 224,454 067 

Total 1974 _. 116,029 44,815 887 396,671 212,177 535 

Sold 
Distributed through eity mains For industrial use 
Value Value 
á de Average ë iç Average 
uantity per uantity per 
hou- thousan Thou- thousand 

sands cubic sands cubic 

feet feet 

Alabama > d eg (1) (1) (1) 

California, Colorado, Utah .... dis zz AES NN = re 

NOW. A 8 SE Se Ge (1) (1 (1) 

Indiana _..... caco ies (1) (1) (1) (1) (1) (2) 
Kentucky, Missouri, Tennessee, 

Maryland and New York cocos à o G8 > 3 2 

aryland an ew Lor mE 25 — 

Michigan „2. ne ae M (1) (1) (1) 

Minnesota and Wisconsin Ed za bi (2) (2) (2) 

A 88 (1) (1) (1) (1) (1) (1) 

Pennsylvania (1) (1) (1) (3) (3) (2) 

West Virginia ---=- 22 M ÉS (2) (1) (1) 

Undistributed .............---- 10,122 $5,244 $0.518 18,822 $5,884 $0.438 

Total 197522 10,122 5,244 618 18,822 5,834 498 

At merchant plants 2,877 1,553 540 11,228 4,549 .405 

At furnace plants 7,245 3,692 510 2,094 1,286 614 

Total 197422 11,753 5,040 429 49,578 87,009 146 


1 Included with '"Undistributed" to avoid disclosing individual company confidential data. 
? Data may not add to totals shown because of independent rounding. 
3 Included with furnace plants to avoid disclosing individual company confidential data. 
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Table 39.—Coke-oven gas and other gases used in heating coke ovens in 
the United States in 1975, by State * 


Alabami A 


nee,, ß 
et; ³ð d ĩ 8 
Kentucky, Missouri, Tennessee, Texas e 
Maryland and New York. A 
Michigan 22 
Minnesota and Wisconsin 
9] %ĩ³·¹¹ A ͥ ͥ AE SA 
Pennsylvania 
West Virginia ccc eee 


Total 19752 
At merchant plants 22>.. 
At furnace plants cc cce 


Total 19745 


Coke- 
oven 


gas 


33,473 
18,664 


103,651 


12,290 


354,569 


29,798 


324,772 
880,923 
1Adjusted to an equivalent of 550 Btu per cubic foot. 


(Million cubic feet) 


Blast 


furnace 


gas 


5,680 
18 
3,895 
50 


4,684 
12,054 


30,758 
32,609 


Natural 


gas 


683 


2,118 


2 Data may not add to totals shown because of independent rounding. 


Other 


Total 
coke-oven 


equivalent? 
33,473 


104, 651 
18,882 


393,781 
34,496 
359,235 


415,650 
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Table 40.—Coke-oven ammonia produced in the United States and 


sold in 1975, by State 
(Thousand short tons and thousand dollars) 


Produced 
Active Sulfate Pounds As As 
State plants ? equiva- per ton sul- liquor 
lent of coal fate 2 (NHs 
coked content) 
AI — 7 60 17.76 60 EH 
California, Colorado, Utah ............ 3 86 15.01 86 Se 
ie aaa 4 24 15.55 24 
Indiana and Michigan 7 113 14.23 105 (8) 
Kentucky, Minnesota, Tennessee, Texas 4 15 17.64 (3) 
Maryland and New Tork =-==nanen 4 68 18.10 67 (4) 
II AAA 8 11 91 15.43 82 (3) 
Pennsylvania 8 97 17.16 97 ES 
West Virginia .=-- soannen 8 80 14.86 30 E 
Undistributed |........---.----—---—-—-- Se ER 22 m 6 
III AA 51 534 15.98 511 6 
At merchant plants rees eeneg 7 28 16.59 (8) 
At furnace plants ee en 44 505 15.93 511 (7) 
1074 ³ ⁵ d 46 572 16.65 547 q 
Sold Stocks, Dec. 81 
As sulfate As liquor As 
(NHs content) As líquor 
—— ————————— sulfate (NHs 
Quantity Value Quantity Value content) 
Air cancers 48 2,858 i M fs da 
California, Colorado, Utah .......-...- 87 1,522 Be Es (4) = 
mine? En 19 1,944 a 2 7 e 
Indiana and Michigan 87 11,647 (3) (3) 24 (8) 
Kentucky, Minnesota, Tennessee, Texas 8 448 (3) (3) 1 (3) 
Maryland and New York ...........-- 51 4,081 (8) (3) 18 (8) 
AAA 65 4,078 (3) (3) 18 (3) 
Pennsylvania . ccce eee 70 4,794 MN s 88 e 
West Virginia llc leen 24 1.345 m = q TE 
Undistributed ~~~ 4 és M 8 742 a 2 
1075 aia ose aa 410 82,010 8 742 122 2 
At merchant plants s LL ene (9) (9) 8 142 (9) 2 
At furnace plants ccc cec een 410 82,010 (7) (7) 122 (7) 
e AA II 552 36,678 6 497 24 1 


1 Number of plants that recovered ammonia. 

2 Includes diammonium phosphate to avoid disclosing individual company confidential data. 
3 Included with ““Undistributed” to avoid disclosing individual company confidential data. 

* Less than 500 tons. 

5 Data may not add to totals shown because of independent rounding. 

6 Included with furnace plants to avoid disclosing individual company confidential data. 

7 Included with merchant plants to avoid disclosing individual company confidential data. 
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Table 42.—Coke-oven crude light oil produced in the United States and derived 
products produced and sold in 1975, by State 
(Thousand gallons) 


Crude light oil 


Derived products 


Active Sold? 
State plants!  Pro- Gallons Refined Stocks,  Pro- 

duced per ton on prem- Dec. 31 duced Quan- Value 

of coal ises2 tity (thou- 

sands) 

Alabama AAA 7 12,410 1.84 110 1,421 486 509 $139 

California, Colorado, Utah .... 3 15,503 3.23 8,383 430 6,797 6,566 4,580 

Hines... 4 7,008 2.27 12 225 = == = 

Indiana and West Virginia 7 39,693 2.69 524 594 508 517 221 
Kentucky, Michigan, Missouri, 

Tennessee, Texas . 5 10,610 1.80 1,167 321 1,087 1,074 622 
Maryland and New York ..-.--_ 4 21,545 2.87 10,322 1,113 9,099 8,941 6,856 
e EE 11 28,135 2.32 9,250 691 7,611 7,653 5, 358 
Pennsylvania 10 59,910 2.80 65,409 2,779 56,725 56,625 39,644 

Total 19751 51 194,814 2.55 95,178 7,574 82,308 81,885 57,419 
At merchant plants 6 7,238 1.78 (5) 788 (5) (5) (5) 
At furnace plants 45 187,576 2.60 95,178 6,786 82,308 81,885 57,419 
Total 1974. 51 217,416 2.64 121,363 6 6,947 105,443 104,552 73,654 

1 Number of plants that recovered crude light oil. 

2 Includes small quantity of material also reported in sales of crude light oil in table 83. 

3 Excludes 99,005,000 gallons of crude light oil valued at $44,234,000 sold as such. 

* Data may not add to totals shown because of independent rounding. 

5 Included with furnace plants to avoid disclosing individual company confidential data. 

Revised to reflect inventory adjustments. 

Table 43.—Yield of light oil derivatives from refining crude light oil 
at oven-coke plants in the United States 
(Percent) 
Solvent Other 
Benzene Toluene Xylene naphtha light 
Year (all (all (all (crude oil 
grades) grades) grades) and pro- 
refined) ducts 
yg EE 65.6 12.4 2.8 8.2 5.0 
A A as 59.3 12.8 8.1 3.0 4.7 
1979 EE 61.2 11.3 2.8 2.7 5.5 
1974 EE 60.2 11.5 2.7 2.9 4.7 
19/0 WEE 61.0 11.7 2.1 2.5 5.5 


Table 44.—Benzene and toluene produced 
at oven-coke plants in the United States, 


by grade 
(Thousand gallons) 


Benzene 
Specifi- Other Toluene 
Year cation indus- (all 

grades trial grades) 

(1°, 2°, grades 

90%) 
1971 .....-- 68,756 3,391 13,345 
1972 ...--- 76,817 8,532 14,571 
1978 .....- 84,876 3,299 14,496 
19742225 82,149 (1) 13.567 
1975 65,050 (1) 9,841 


1 Included with “Specification grades” to avoid 
disclosing individual company confidential data. 
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Table 45.—Light oil derivatives produced at oven-coke plants in the United States 
and sold in 1975, by State 


(Thousand gallons and thousand dollars) 


Benzene (all grades) Toluene (all grades) 
Yield Yield 
from | from 
| crude Sold crude Sold 
State Pro- light Pro- light 
duced oil re- duced oil re- 
finedy - Ə=— fined ——s-n 
(per- Quan- Value (per- Quan- Value 
cent) tity cent) tity 
Alabama . reen 15,090 76.2 16014 11,847 T S Bi m" 
Colorado and Utah .........- (1) (1) (1) (1 (2) (2) (3) (3). 
Maryland, Michigan, Texas (1) (1) (1) (1) 1,288 11.6 998 453 
nis. 6,127 61.1 6,134 4,566 1,111 12.6 1,168 624 
Pennsylvania 43,834 57.0 45,136 38,812 7,492 11.6 8,294 4,462 
Total 197584 65,050 61.0 66,283 49,724 9,841 11.7 10,455 5,539 
Total 1974222 82,149 60.2 83,114 — 68,442 18,567 11.5 18,105 6,981 
Xylene (all grades) Solvent naphtha 
| (crude and refined) 
Yield Yield 
from from 
crude Sold crude Sold 
Pro- light | Pro- light 
duced oil re- duced oil re- 
fined ———yw——— fined ——ə—Ó—.-N———. 
(per- Quan- Value (per- Quan- Value 
cent) tity cent) tity 
Alabama em em QD UD UD QD OD CD OD OSB €D UD GD 9D 9D ODD 00. 08. em emp ep em -— ae en em e — 22 
Colorado and Utah .........- (2) (2) (2) (2) (5) (5) (5) (5) 
Maryland, Michigan, Texas .. 253 1.6 294 176 (5) (5) (5) (5) 
Ar ⁵ĩð2äĩ⸗ a 245 3.7 216 122 127 (5) (5) (5) 
Pennsylvania . 1,886 2.1 1,448 785 1,918 2.5 1,947 - 652 
Total 19753* .........- 1,884 2.1 1,958 1,083 2,045 2.5 1,947 652 
Total 1974. 3,135 2.7 3,050 1,677 2,736 2.9 2,643 700 


1 Included with Alabama to avoid disclosing individual company confidential data. : 

2 Included with Maryland and Texas to avoid disclosing individual company confidential data. 

3 Data may not add to totals shown because of independent rounding. . SN 

4 Data not broken down into merchant and furnace plants to avoid disclosing individual company 


confidential data. : 
5 Included with Ohio to avoid disclosing individual company confidential data. 


Columbium and Tantalum 


By Henry E. Stipp * 


Consumption of columbium in the form 
of ferrocolumbium, ferrotantalum-colum- 
bium, and other columbium and tantalum 
materials decreased 2896 in 1975 to 3.3 
milion pounds of contained columbium 
and tantalum, compared with consumption 
of about 4.6 million pounds in 1974. Con- 
sumer stocks of ferrocolumbium, ferro- 
tantalum-columbium, and other columbium 
and tantalum materials, which were built- 
up to new high quantities in 1974, were 
reduced 35% to 1.1 million pounds 
(contained Cb and Ta), compared with 
1.7 million pounds in 1974. The decreased 
consumption of columbium in steels and 
superalloys was the result of a downturn 
in the economy which affected automobile 
manufacture, building construction, and 
transportation. Oil and gas pipelines and 
ofíshore drilling platform construction was 
affected less than other sectors of the econ- 
omy and accounted for a large part of 
the consumption of columbium in specialty 
steels. 


Columbium consumption in raw ma- 
terials decreased 34% in 1975 to about 
2.1 million pounds (Cb content), com- 
pared with 3.2 million pounds in 1974. 

Consumption of tantalum in raw ma- 
terials decreased 5696 in 1975 to about 
1.1 million pounds (contained Ta), com- 
pared with 2.4 million pounds in 1974. 
Reduction of large inventories of tantalum 
by producers of electronic capacitors re- 
portedly was mainly responsible for de- 


creased sales of tantalum by domestic 
processors. 

Imports of columbium mineral concen- 
trates decreased 5196 to 1.5 million pounds 
(gross weight), compared with 3.1 million 
pounds in 1974. Columbium concentrates 
came mainly from Brazil, 7466; Nigeria, 
10%; and Malaysia, 996. Ferrocolumbium 
imports from Brazil decreased 43% to 
about 1.9 million pounds (contained Cb), 
compared with 3.3 million pounds in 1974. 
Tantalum mineral concentrates imports 
were down 1496 to about 1.6 million 
pounds (gross weight), compared with 
around 1.9 million pounds in 1974. Im- 
ports of tantalum concentrates came chiefly 
from Canada, 4196; Australia, 13%; and 
Brazil, 9%. 

Legislation and Government Programs.— 
Sales of columbium and tantalum from 
U.S. Government stockpile excesses in 
1975 amounted to 56,959 pounds (Cb 
content) of columbium concentrate and 
64,653 pounds (Ta content) of tantalum 
concentrate. Shipments of columbium ma- 
terials from U.S. Government stockpile 
excesses totaled 463,000 pounds (Cb con- 
tent), and shipments of tantalum materials 
totaled 87,000 pounds (Ta content) for 
the same period. At yearend the General 
Services Administration (GSA) had sold 
al of the columbium and tantalum from 
stockpile excesses authorized by Congress; 
no further sales were expected to take place 
in the immediate future, 


1 Physical scientist, Division of Ferrous Metals. 
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Table 1.—Salient columbium statistics 


(Thousand pounds) 


1971 1972 1978 1974 1976 
United States: 
Mine production of columbite-tantalite 
concentrates ==- as a a se n a a = . ls BER ER eer du 8 
Releases from Government excesses 
(Cb content) t: JU l l l L. rancios 86 799 2,844 r 2,789 469 
Consumption of raw materials (Cb content) .... 2,346 2,489 2,806 8,250 2,197 
Production of primary products: 
Columbium metal (Cb content! - W W 
Ferrocolumbium (Cb content) 1.020 1.474 1.498 11,917 e 985 
Consumption of primary products: | 
Columbium metal (Cb content?!ꝛ 469 218 254 221 130 
Ferrocolumbium, ferrotantalum-columbium 
and other columbium and tantalum 
materials (Cb and Ta content)! 2,880 8,676 4,056 4,626 3,348 
Exports: Columbium metal, compounds, and 
alloys (gross weight) EE 21 29 96 33 53 
Imports for consumption: 
Mineral concentrate (Cb content) ......-.. 1,289 1,558 1,314 r 1,660 820 
Columbium metal and columbium-bearing 
alloys (Cb content) e NN NN een 1 4 1 8 
Ferrocolumbium (Cb content» 710 1,530 2,120 8,276 1,872 
Tin slags (Cb content) 2 ... le 526 547 608 460 144 
World: Production of columbium-tantalum i 
concentrates (Cb content) .... J... e E en 8,252 18,121 * 82,452 * 29, 230 28,125 


e Estimate. r Revised. W Withheld to avoid disclosing individual company confidential data. 
1 Includes columbium content in raw materials from which columbium is not recovered and 


material released as payment-in-kind for upgrading. 
2 Receipts reported by consumers. 


Table 2.—Salient tantalum statistics 


(Thousand pounds) 


1971 1972 1978 1974 1976 
United States: | 
Mine production of columbium-tantalum concentrates RE Gas EE = s 
Releases from Government excesses (Ta content) 1 6 87 266 r 884 87 
Consumption of raw materials (Ta content) ......- 1,116 1,280 2,221 2,425 1,077 
Production of primary metal (Ta content) ........ 892 1,852 1,619 1 1,849 844 
Consumption of primary products: 
Tantalum metal (Ta content 2222222 649 922 1,096 1,159 450 
Ferrocolumbium and ferrotantalum-columbium 
and other columbium and tantalum materials 
(Cb and Ta content!ẽ . 2,880 8,676 4,056 4,626 3,348 
Exports: 
Tantalum ore and concentrate (gross weight) . 48 19 16 201 60 
Tantalum metal, compounds, and alloys 
(gross A 194 146 344 508 471 
Tantalum and tantalum alloy powder 
(Ta content) ---...... . ee EN E canem es 85 171 202 233 161 
Imports for consumption: | 
Mineral concentrate (Ta content: 502 458 428 r 744 694 
Tantalum metal and tantalum-bearing alloys 
(Ta content) ---.-. .. .. . =>- 40 74 101 184 66 
Tin slags (Ta content)? 2 481 625 719 760 247 
World: Production of columbium-tantalum concentrates 
(Ta content) 1,093 818 r 847 909 900 


e Estimate. r Revised. 


1 Includes material released as payment-in-kind for upgrading. 


2 Receipts reported by consumers. 
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Table 3.—Columbium and tantalum materials in Government inventories 


as of Dec. 31, 1975 


(Thousand pounds, columbium and tantalum content) 


Defense 
; National Supple- 
Objective Production 
(strategic) mental 
Material stockpile ` ` KE stockpile Total 
Columbium: 
Concentrates 22222222 ud 1,806 73 8 1,882 
Carbide powder: Stockpile grade 16 1 E m 
Ferrocolumbium: 
Stockpile grade 748 1748 5s "E 1748 
Nonstockpile grade M 188 e e 188 
Metal: Stockpile grade 96 45 E SE? 45 
Tantalum: 
Tantalum minerals: Stockpile 
grade 312 2.552 36 m 2,588 
Carbide powder: Stockpile grade 8 29 = = 29 
Metal: Stockpile grade 45 201 = S 201 


1 Includes 149,590 pounds of nonstockpile-grade material. 


DOMESTIC PRODUCTION 


There was no domestic mine production 
of columbium and tantalum reported in 
1975. 

Data on production of columbium 
metal powder and ingot are withheld to 
avoid disclosing proprietary company in- 
formation. Generation of columbium metal 
scrap was 50,646 pounds, Cb content, 
compared with 126,240 pounds in 1974, 
Tantalum metal powder production (in- 
cluding capacitor-grade powder) decreased 
54% to 844,389 pounds (contained Ta), 
compared with 1,849,177 pounds in 1974. 
Tantalum metal ingot production was 
367,394 pounds (Ta content), a decrease 
of 48% from the 712,121 pounds in 1974. 
Scrap tantalum metal generation totaled 


259,120 pounds (Ta content), compared 
with 406,056 pounds in 1974. Ferro- 
columbium was produced by four domestic 
firms in 1975. Output decreased 4996 to 
985,000 pounds (Cb content), compared 
with 1,917,000 pounds in 1974. 

A major titanium ore deposit that con- 
tains significant quantities of columbium 
was discovered. Located in southwestern 
Colorado, the deposit reportedly contained 
419 million tons of mainly perovskite ore 
(a calcium titanium oxide that contains 
columbium) based on a cutoff grade of 
9% titanium dioxide (TiOz) content. 


2 American Metal Market. Buttes Says Studies 
Indicate Major Titanium Ore Deposit. V. 83, No. 
38. Feb. 25, 1976, p. 8. 


Table 4. Major domestic columbium and tantalum processing 
and producing companies in 1975 


Tantalum Ferro- 
Company Location Columbium Tantalum carbide. columblum 

Fansteel Ine Chicago, Ill ...... x x x = 

Muskogee, Okla .. D E M ER 
General Electric Co Warren, Mich .... EA ax X ie 
Kawecki Div., Kawecki Boyertown, Pa X X X X 

Berylco Industries, Inc. 

Kennametal, Ine Latrobe, Pa .....- X X X SE 
Mallinckrodt Ine St. Louis, Mo .... x X Se EN 
Metals Div., Norton Co .... Newton, Mass x x x Ge 
Newcomer Products, Inc ... Latrobe, Pa .....- X a A D 
Reading Alloys Co., Ine. Robesonia, Pa .... x Se = x 
Shieldalloy Corp Newfield, N.J .... X La La A 
Wah Chang Albany (A Albany, Oreg .... X X X X 


Teledyne Company). 
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CONSUMPTION AND USES 


High-purity columbium metal consump- 
tion totaled 130,130 pounds, a decrease of 
4196 from the 220,696 pounds consumed 
in 1974. The principal end use for high- 
purity columbium metal, in powder and 
ingot form, was in high-temperature super- 
alloys required mainly by the aerospace 
industry. 

Tantalum metal consumption, decreased 
6196 to 450,250 pounds, compared with 
1,159,201 pounds in 1974. The principal 
end uses for tantalum metal was in capaci- 
tors and other electronic equipment, and 
in corrosion-resistant chemical equipment. 
Consumption of capacitor-grade powder 
decreased 99% from that of 1974; con- 
sumption of tantalum in the manufacture 
of chemical equipment decreased about 
54% from that of 1974. Tantalum carbide 
consumption in cutting tool applications 
decreased 22% from that of 1974. 

Columbium and tantalum in the form 
of ferroalloys were added to steels to con- 
trol the formation of carbon and nitrogen 
compounds, to improve yield strength and 
weldability, and to increase low-tempera- 
ture strength and toughness. Consumption 
of ferrocolumbium, ferrotantalum-colum- 
bium, and other columbium and tantalum 
materials in steelmaking decreased 19% 
to 2,744,299 pounds of contained colum- 


bium and tantalum, compared with 
3,388,601 pounds in 1974. Columbium and 
tantalum, consumed in the form of ferro- 
alloys in 1975, by major end use categories, 
was as follows: High-strength, low-alloy 
steel, 3196 ; carbon steel, 2496 ; stainless and 
heat-resisting steel, 14%; superalloys, 
13%; full alloy steel, 12%; and alloys 
(excluding alloy steels and superalloys), 
2%. Ferrotantalum-columbium consump- 
tion was negligible accounting for 1% of 
total columbium and tantalum ferroalloys 
consumption. The major end use for ferro- 
tantalum-columbium was in stainless and 
heat-resisting steel. 

The use of columbium in high-strength, 
low-alloy steel was 16% less than in 1974; 
however, consumption in this category was 
expected to increase because of greater 
use in automobiles, oil and gas pipelines, 
offshore-drilling platforms, ship plate steel, 
and heavy machinery steel. Applications 
for high-strength, low-alloy steel in auto- 
mobiles included bumpers and bumper 
reinforcements, engine mounts, . bumper 
energy absorbers, wheel spiders, door in- 
trusion beams, and tie rod sleeves. Re- 
search and development on a number of 
columbium metal alloys as superconductors 
of electricity at cryogenic temperatures 
was reported. | 


Table 5.—Reported shipments of columbium and tantalum materials 
(Pounds of metal content) 


Material 


Columbium products: 


Compounds, including alloys 2 
Metal, including worked products 
Mott... eed 


Tantalum products: 


Oxides and salts ... ENEE E 
Alloy additive _..... . ve EN NN 


Carbide 


Ingot (unworked consolidated metal) 
Mill products 


Source: Tantalum Producers Association. 


Powder and andes 


Change 
1974 1915 (percent) 

— 1,520,500 980,800 — 89 
3 183.400 112.700 —16 
—M—Ü( 84,000 21,200 — 98 
cri 1,687,900 1,064,700 — 87 
pas 226,100 127,400 —44 
SEH 800 8,500 — 66 
— 163,400 106,500 — 85 
5 929,400 436,600 —58 
= pm ao ss 1,700 1,000 == 41 
an a v... 288,800 172,000 mun 40 
em s... wg a on ER P 45,600 13,000 — 71 
—Ó— ,800 SE —100 
——— 82 1,681,100 865,000 — 49 
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Table 6.—Consumption of ferrocolumbium, ferrotantalum-columbium, and other 
colombium and tantalum materials in the United States in 1975, by end use 


(Pounds) 
Contained 
End use columbium 
an 
tantalum 
Steel: 

E ee Ee 815,467 
Stainless and heat-resistingg 2222222222222 452,234 
Pull elle ee 413,345 
High-strength, low allo ð 1,050,581 
TA 25-2: EEN W 

J!!!! NA EE 12,672 
Superalo98 ß e e e za 446,181 
Alloys (excluding alloy steels and superalloysß) 222222222 81.868 
Miscellaneous and. ü ³ð.-w.. ⁰⁰⁰yr ³ e EE = 75,889 
J ĩVd . ² ⁵ x ð 8,348,237 


W Withheld to avoid disclosing individual company confidential data, included in “Miscellaneous 


and unspecified. 


STOCKS 


Processor and dealer inventories of co- 
lumbium and tantalum materials at year- 
end were as follows, in pounds, contained 
columbium and tantalum: | 


Dec. 81, Dec. 81, 
Materin 1974 1975 
COLUMBIUM | 
Primary metall r 86,590 54,560 
NOt sewn ate aes 86,548 83,844 
Serap -.-.-.-...... .. en 112,817 55,458 
. AA 586,588 949,883 
Other SESCH EEN r 12,741 16,226 
TANTALUM 
Primary metal ..........- 218,855 232,008 
Capacitor-grade powder .. 7108,226 97,457 
C/ hese osc 82,620 84,527 
SOPRD REESEN r 278,208 312,960 
Oxide usuarias 69,580 74,962 
Potassium tantalum 
fluoride 188,678 98,501 
Other compounds 56,674 48,474 
r Revised. 


Columbium and tantalum stocks of raw 
materials, reported by processors and 


dealers at yearend 1975, in thousand 
pounds, contained Cb or Ta, (1974 figures 
in parentheses), were as follows: Colum- 
bite, Cb-552, Ta-69, (Cb-1,303, Ta-159) ; 
tantalite, Ta-976, Cb-545, (Ta-568, Cb- 
507); tin slag, Ta-2,667,  Cb-2,092, 
(Ta-2,645, Cb-2,034); and pyrochlore, 
Cb-28, Ta—, (Cb-169, Ta—). 

Stocks of ferrocolumbium, ferrotantalum- 
columbium, and other columbium and 
tantalum materials held by consumers as 
of December 31, 1975 were as follows 
(stocks on December 31, 1974 in paren- 


theses) : Ferrocolumbium, 1,091,372 (1, 
719,425) pounds of contained colum- 
bium; ferrotantalum-columbium, 10,500 


(10,837) pounds of contained columbium 
and tantalum; and other columbium and 
tantalum materials, 30,744 (46, 947) 
pounds of contained columbium and tanta- 
lum. Producer stocks of ferrocolumbium 
at yearend 1975 were 1,077,500 (1, 145, 
100) pounds of contained columbium. 


PRICES 


Contract rates for Canadian pyrochlore, 
f.o.b. mine and mill which decreased to 
$1.56 per pound of contained columbium 
oxide (CbsOs) on September 9, 1974, re- 
mained at that level throughout 1975. 
Prices for Brazilian  pyrochlore were 
quoted as nominal throughout 1975. For 
material having a CbzOs to TasnOs ratio 


of 10 to 1, spot columbite ore, c.i.f. U.S. 
ports was $1.60 to $1.70 per pound, at 
the beginning of the year, and advanced 
to $1.80 to $1.90 per pound of contained 
pentoxides on January 9, 1975. It remained 
at that price throughout 1975. 

Spot prices for low-alloy grades (15:1 
ratio) of ferrocolumbium per pound of 
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contained columbium (Cb), ton lots, f.o.b. 
shipping point, were $4.00 to $4.12 per 
pound on January 9, 1975, increased to 


$4.30 per pound of contained columbium ` 


on October 27, 1975, and remained at 
that level for the balance of the year. 
Prices for high-purity grades, same basis, 
were $8.61 to $8.65 per pound of con- 
tained Cb throughout 1975. 

U.S. reactor-grade columbium ingot was 
quoted at $18 to $25 per pound of colum- 
bium throughout 1975. U.S. reactor-grade 
columbium powder was quoted at $30 to 
$45 per pound throughout 1975. 

Spot tantalite ore was quoted at $13.75 
to $16 per pound of tantalum oxide 
(TasO:), 60% basis, c.i.f. U.S. ports, on 
December 13, 1974; decreased to $13.75 
to $14.50 per pound of contained tantalum 
oxide on February 7, 1975, and on De- 
cember 30, 1975 increased to $15.50 to 
$16.50 per pound of TasOs content. Tan- 
talum Mining Corporation of Canada Ltd. 
(TANCO) tantalite was quoted at $15 
E pound of contained Ta:Os throughout 
1975. 

U.S.-grade tantalum powder was quoted 
at $35.40 to $44.50 per pound of tantalum 
(Ta) throughout the year. U.S. rod was 
$45 to $54 per pound of tantalum, and 
advanced to $52 to $80 per pound of Ta 
on October 1, 1975. U.S. sheet tantalum 


FOREIGN 


Exports of columbium and columbium 
alloys, unwrought and waste and scrap, 
were shipped from the United States 
mainly to Mexico, 64% ; the United King- 
dom, 3196; and Japan, 5%. Wrought 
columbium and columbium alloys went 
chiefly to Canada, 3196; West Germany, 
2696; and the United Kingdom, 24%. 

Tantalum ores and concentrates were 
exported to Belgium, 63%; Japan, 1996; 
and West Germany, 18%. Wrought tan- 
talum and tantalum alloys, shipped from 
the United States, went mainly to West 
Germany, 3896; the United Kingdom, 
3096; and France, 1096. Crude tantalum 
metals and alloys, and scrap were exported 
chiefly to West Germany, 6196; the 
United Kingdom, 28%; and Italy, 7%. 
U.S. exports of tantalum and tantalum- 
alloy powder were shipped primarily to 
West Germany, 34%; Japan, 22%; 
France, 15%; and the United Kingdom, 
13%. 


MINERALS YEARBOOK, 1975 


was $50 to $57 per pound of Ta until 


October 1, 1975, when it advanced to $48 
to $118 per pound of Ta and stayed at 
that level for the balance of 1975. 

Thailand tin slag from the Thailand 
Smelting and Refining Co. Ltd. (Thai- 
sarco) smelter, containing about 12% 
TazOs, was quoted at $5 per pound of 
contained Ta:Os at the beginning of the 
year, and was quoted as nominal for the 
balance of the year. 


Table 7.—Average grade of concentrate 
received by U.S. consumers and dealers in 
1975, by country of origin 

(Percent contained pentoxides) ' 


Columbite Tantalite 
Country ————— 

CbsOs TasOs TasOs CbaoOs 
Australia T TER 40 14 
Brazil pyrochlore. 68 SES = em 
Brazil, columbite 

and tantalite ... 58 17 36 27 
Canada — Pë 53 . 4 
Germany, West Se 35 81 
Malaysia ..-.----- 51 19 23 45 
Mozambique T Lo 54 19 
Nigeria nanamn 63 8 S xu 
Portugal Sa es 88 86 
Rhodesia, Southern EON 84 16 
Rwanda 43 27 28 41 
South Africa, | 

Republice of .... 42 32 26 41 

pain 22 39 30 82 84 
Thailand ........- 88 20 29 84 
Uganda .......-..- EOM e 27 36 
Zaire GE € 83 88 
TRADE 


Imports for consumption of columbium 
mineral concentrates decreased 51% in 
quantity (gross weight) and 37% in value 
compared with those of 1974. Columbium 
unwrought and waste and scrap, imported 
from the Netherlands, 60% and West Ger- 
many, 40%, totaled 844 pounds valued at 
$9,479. Unwrought columbium alloys, all 
from Canada, were 24 pounds valued at 
$422. Imports of wrought columbium 
metal, mainly from Japan, amounted to 
2,195 pounds valued at $14,203. 

Tantalum mineral concentrates, im- 
ported for consumption, decreased 14% 
in quantity (gross weight), but remained 
at about the same value as in 1974. Un- 


wrought tantalum and tantalum waste and 


scrap, imported mainly from West Ger- 
many, 36% ; Mexico, 28% ; and the United 
Kingdom, 17%, totaled 128,041 pounds 
valued at $959,844. Unwrought tantalum 
alloys, chiefly from Canada, amounted to 
190 pounds valued at $2,924. Imports of 
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wrought tantalum metal, primarily from $35,313. f 
West Germany, 50%; the United King- Tin slag imports, mainly from Thailand, 
dom, 32%; and Belgium-Luxembourg, 93%; and Brazil, 5%; decreased 71% in 
11%, totaled 1,994 pounds valued at gross weight from that of 1974. 


Table 8.—U.S. exports of columbium and tantalum, by class 
(Thousand pounds, gross weight, and thousand dollars) 


1974 1975 


Class —— n — ü — — 
Quantity Value Quantity Value 


Columbium and columbium alloys, unwrought and waste 


And rr 12 118 17 61 
Columbium and columbium alloys, wrought ...........- 21 450 86 726 
Tantalum ores and concentrates eene NN 201 467 60 185 
Tantalum and tantalum alloys, wrou ght 64 3,088 34 1,928 
Tantalum metals and alloys, in crude form and scrap .. 449 3,308 i 437 3,452 
Tantalum and tantalum alloy powder 238 7,008 161 5,974 


Table 9.—Receipts of tin slags reported 
by consumers 
(Thousand pounds) 


Gross Cb205 TasOs 


Year weight content content 
¡e SEN 9,064 758 596 
1972 ica r 9,709 r 780 r 741 
1 o oeoóncimnna 8,607 863 878 
/ ss r 8,207 r 657 r 910 
Krk DEE 2,288 205 288 
r Revised. 


Table 10.—U.S. imports for consumption of columbium-mineral concentrates, by country 
(Thousand pounds and thousand dollars) 


1974 1975 
Gross Cb € Ta ° Gross Cb ° Ta ° 
weight content content Value weight content content Value 
Belgium-Luxembourg 1 ... 18 4 5 40 Sa Se ee A" 
Brag ra 8 2,949 952 se 1,958 1,135 460 xu 1,215 
Canada 9 3 Ge 8 21 7 roe 22 
China, People’s 

Republic off "E S T" E 9 2 2 10 
Germany, West 100 28 29 282 — "e = 2 
Malaysia . e 204 70 25 401 188 49 21 818 
Nigeria `. .. . ----~~ 2. 828 140 21 801 151 66 10 166 
Portugal =>.. 20 6 50 16 4 5 
Rwanda .......——--———- 28 7 6 59 3 s ES e 
South Africa, 

Republic of 22 ees = Se 2 (2) (2) 10 
S/ a See ee GE Se 11 8 2 55 
Thailand 55 10 15 51 44 12 7 122 
! A 28 6 8 57 15 8 EL 4b 

Tot! 3,129 1.220 118 8,207 1,542 606 47 2,012 


e Estimated by Bureau of Mines. 
1 Presumably country of transshipment rather than original source. 


3 Less than 1% unit. 
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Table 11.—U.S. imports for consumption of tantalum-mineral concentrates, by country 
(Thousand pounds and thousand dollars) 


1974 1975 

Gross Cb ° Ta * Gross Cb ° Ta * 
weight content content Value weight content content Value 
Australia 2222 90 17 34 394 203 20 66 1,156 
Belgium-Luxembourg? ... 14 3 4 96 7 se SS 86 
¡A ³ AA ces 169 87 59 568 151 29 44 526 
(RT TEE 789 12 310 8,571 664 19 279 8,471 
Congo ¿¿...¿. tee ee 11 8 88 "eM Da SS Sa 
Germany, West 113 26 82 173 33 7 10 86 
rr 98 24 28 426 ee e Z= Se 
Kenya . . . e x sa mike Ge 7 1 2 81 
Malaysia -=.> n... 135 29 29 293 86 27 16 146 
Mozambique .......-...-- 35 11 10 207 66 9 29 452 

Netherlands 30 (2) 12 297 7 (2) 2 
Portugal 11 8 80 15 4 60 
8 Ve uk ds uU 2 (3). (3) 4 12 1 8 58 
Rwanda osc ul... 70 21 17 187 87 25 20 202 

South 4 Africa, Republic of 8 (2) -—- (3) 9 Se SE sas 
Spain -..-. ... V 100 27 26 802 45 10 11 166 
Tanzania J... . .. mu memm 17 7 67 SS REN "ES A 
Thailand 115 22 31 278 81 20 19 190 
Uganda 12 4 8 30 11 3 2 28 
C A IO 98 27 28 224 149 40 40 : 587 
Total l! 1,897 880 631 7,169 1,624 214 547 7,149 


e Estimated by Bureau of Mines. 
1 Presumably ad of transshipment rather than original source. 
3 Less than 14 unit. 


WORLD REVIEW 


Australia.—A description of the Green- 
bushes Mineral Field was published.” 
Located on the Southwest Highway 158 
miles (254 kilometers) south of Perth, 
the mineral area covers approximately 35.9 
square miles (93 square kilometers). 
Greenbushes Tin N.L. the largest pro- 


ducer in the area, mines tin and tantalite 


ore from a pegmatite dike that outcrops 
for 1.5 miles (2.4 kilometers) parallel to 
the Southwest Highway. The company 
treats about 598,000 cubic yards of ore 
per year, producing a rough concentrate 
containing around 30% cassiterite and 
tantalite. This is refined at a dry concen- 
trating plant to a final product containing 
about 47% TazOs, 30% CbsOs, 2% TiOs, 
and 1.7% Sn. Production in 1975 was 
83,333 pounds of tantalum oxide (TazOs), 
and it has averaged 113,128 pounds per 
year from 1971 through 1975. Reserves 
of cassiterite and tantalite ores were re- 
ported at 2.9 million cubic yards. 

Brazil.—Companhia Brasileira de Meta- 
lurgia e Mineração reportedly exported 
10,469 tons (estimated to contain 15 mil- 
lion pounds Cb) of ferrocolumbium to 
world markets in 1975. 

Canada.—St. Lawrence Columbium & 
Metals Corp. reportedly produced 4.2 
million pounds of columbium oxide in con- 


centrate in 1974.“ Expansion of capacity 
could increase output in 1975 to about 
5.5 million pounds and to about 8 million 
pounds in 1977.° St. Lawrence planned to 
reactivate its ferroalloy plant in 1976 to 
produce ferrocolumbium and eventually 
ferrovanadium and ferrotungsten. Ship- 
ments of columbium concentrate by St. 
Lawrence in 1975 were valued at $6.48 
million, compared with shipments valued 
at $6.68 million in 1974. 

Niobec Inc. planned to produce 5.5 mil- 
lion pounds of columbium concentrate 
grading 6096 CbsOs starting in April 1976.* 
The mine and mill located at St. Honore, 
Quebec, near Chicoutimi has a capacity 
of 1,500 tons per day of ore, and is de- 
signed so that capacity can be increased 
25% to 30% easily. Ore reserves capable 
of mining by open pit were estimated at 
600 million pounds of columbium oxide 
(Cb205). Reportedly Niobec Inc. has 5- 


3 Tantalum Producers International Study Cen- 
ter (TIC). Greenbushes Mineral Field Australia. 
ud Bulletin, Third Quarter, September 1975, 


P, Metal Bulletin. Cb's Modest Future. No. 5969, 
Feb. 25, 1975, p. 26. 

5 Boucher, M. Additive, Refracto 
Metals. Can. Min. Surv. Energy, 
Canada, 1975, pp. 57-58. 

9 American Metal Market. Niobec Set to Join 
Select Columbium Producers Group. , No. 
30, Feb. 12, 1976, pp. 1, 9 


and Reactive 
ines and Res., 
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year contracts for the sale of 60% of 
planned production to the United States, 
European, and Japanese consumers. 

A report was published describing the 
Bernic Lake tantalum deposit of Tan- 
talum Mining Corp. of Canada Ltd.” The 
most abundant tantalum minerals in the 
deposit were said to be wodginite, tantalite, 
and microlite. Reserves of tantalum ore, 
calculated from diamond drill cores after 
applying a factor for percent of Ta;O; 
present were reported on January 1, 1976 
as 936,613 tons of ore grading 0.150% 
tantalum oxide (TasOs). Two economic 
tantalum bearing zones in the pegmatite 
are known as the shaft ore body and the 
west ore body. A 700-foot-long section 
between the two ore bodies contains 
lepidolite, minor microline, and aplitic 
albite, and could contain minable quanti- 
ties of tantalum in some sections; how- 
ever, this area has not been included in 
reserves. The area east of the shaft ore 
body has potential tantalum ore, but has 
not been measured. À second pegmatite 
sill 100 feet below the main pegmatite 
ore body has yielded tantalum-bearing 
dril intersections, but it has not been 
adequately measured and it is not included 
in reserves. 

Malaysia.—The smelting of tin concen- 
trates at Penang, Malaysia and the result- 
ing production of tantalum bearing tin 
slag was described. From 1930 to around 
1950, Malaysia and Thailand tin concen- 
trates were smelted at Penang and the 
slag used mainly for earthfill. After 1950 
Union Carbide Corp. purchased large 
quantities of tin slags and the earthfill 
dumps were redug, the slag cleaned and 
shipped to the United States. In 1967, 
the Thaisarco smelter at Phuket, Thailand 
began smelting tin concentrates produced 
in Thailand. Tin concentrates going to the 
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Malaysian smelters since 1967 are lower 
in contained tantalum, ranging from 
0.05% to 0.50% tantalum content. The 
tantalum to columbium ratio is about 1 to 
1.2. At the present time, two smelters are 


operating at Penang; Datuk Keramat 
Smelting, Bhd. and Straits Trading 
Co. Ltd. Primary slags produced are 


analyzed and graded by tantalum content 
into high, medium, and low groups, which 
are stocked. Resmelted or secondary slag 
is produced in three grades averaging 
3.5% Ta20s, 2.75% TasOs, and under 
2% TasOs. In 1974, Malaysia produced 
2,276 tons of slag averaging 2.80% 
TasOs or 140,500 pounds TasOs content. 
From 1965 through 1974, slag production 
averaged 3,513 tons containing an aver- 
age 2.68% TasOs content. 

Thailand.—The Thai Government com- 
pleted its takeover of the offshore tin 
mining concessions of Thai Exploration 
and Mining Co. (TEMCO)? TEMCO 
was owned by Union Carbide Corp., 
46%; Billiton N.V., a Netherlands based 
firm, 46%; and the Thai Government, 
8%. In December Union Carbide Corp. 
sold its holdings in TEMCO, Thaisarco, 
and several other firms outside Thailand 
to Billiton N.V.” Thaisarco produces for 
sale tin slags that contain up to 12% 
tantalum oxide (TasOs). 


7 Tantalum Producers International Study Center 
(TIC). Tantalum Mining Corporation of Canada 
Limited (Bernic Lake). Quarterly Bulletin, First 
Quarter, February 1976, p. 2. 

8 Tantalum Producers International Study Center 
(TIC). Tin Slag Production at Datuk Keramat 
Smelting in Penang. Quarterly Bulletin, Fourth 
Quarter, December 1975, p. 2. 

® American Metal Market. Thailand Completes 
Its Takeover of Temco Tin Mining Concessions. 
V. 82, No. 86, May 2, 1975, p. 5. 

10 Tantalum_ Producers International Study Cen- 
ter (TIC). Thailand Smelting and Refining Co. 
55 5 Bulletin, First Quarter, February 

° p. °. 
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. Table 12.—Columbium and Tantalum: World production of 
mineral concentrates, by country * 
(Thousand pounds) 
Gross weight ? Columbium content * Tantalum content * 
Country ? - — —ů— 
1973 1974 1975 p 1973 1974 1975P 1978 1974 1975» 
Argentina: | 
Columbite ...... 8 1 e] Be1 6e] 5e] 1 (8) (9) 
Tantalite 2 1 el (9) (9) (9) 1 (9) (9) 
Australia: 
umbite- | 
tantalite r 489 282 e 266 r 95 53 e26 71062 106 e87 
Brazil: 
Columbite- 
tantalite 373 203 e 198 78 47 e 87 118 75 e 58 
Pyrochlore ..... 42,827 39,414 » 89,683 28,668 24,795 24,251 ze is == 
Canada: | | 
Pyrochlore e 6,360 798,483 e 7,434 72,221 72,959 72,596 Lo Së = 
Tantalite wm e 318 r 818 187 18 32 30 140 852 824 
Malaysia: 
Columbite- 
tantalite ...... 208 188 * 166 74 63 e 59 18 19 e 26 
Mozambique; 
Tantalite ....... 64 88 e 106 18 27 14 21 25 47 
Microlite 123 117 110 5 5 4 68 64 61 
Nigeria: 
lumbite r 2,751 2,631 2,183 r 1,211 1,121 960 27226 147 144 
Tantalite 8 (8) (9) 1 1 (9) 1 
Portugal: 
Tantalite 26 20 18 7 5 4 1 7 5 4 
Rhodesia: | | 
Columbite- 
tantalite* .... 90 90 90 11 17 10 34 27 25 
Rwanda: 
Columbite 72 82 100 22 25 80 17 20 22 
South Africa, | 
Republic of: 
Tantalite * 1 Se si (9) 2 — (%) — 
Thailand: 
lumbite .....- 18 68 15 6 23 4 2 7 8 
Tantalite 35 134 227 7 25 54 9 86 54 
Uganda: Columbite- 
tantalite ° .... 6 8 5 2. 3 1 . 1 1 1 
Zaire: Columbite- 
ntalite e 102 102 161 28 29 43 26 25 43 
Total 53,814 52,727 51.502 32,452 29,230 28,125 847 909 900 


e Estimate. P Preliminary. r Revised. 

1 Excludes columbium and tantalum-bearing tin concentrates and slag. 

2 In addition to the countries listed, Burundi, Spain, South-West Africa, the U.S.S.R. and Zambia 
also produce or are believed to produce columbium and tantalum mineral concentrates, but available 
information is inadequate to make reliable estimates of output levels. 

3 Data on gross weight generally has been presented as reported in sources, divided into concen- 
trates of columbite, tantalite, pyrochlore and microlite where information is available to do so, and 
reported in groups such as columbite-tantalite where it is not. 

4 Unless otherwise specified, content is estimated on the basis of the content reported for the 
United States imports from the country in question. Estimates specifically marked as estimates are 
based on estimated gross weights. 

5 Content calculated on the basis of data in source publication recording gross weight. 

6 Less than V unit. 

7 Content calculated in terms of metal from data reported in source publication in terms of con- 
tained pentoxide. 
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TECHNOLOGY 


The Federal Bureau of Mines released 
results of research conducted on preparing 
nitride compounds of columbium, vanadi- 
um, and tantalum and on methods of 
decomposing these compounds to obtain 
pure metals.” Oxides of the metals studied 
were reacted with ammonia in vertical, 
gas-solids reactors at 300° C to 1, 300“ C 
to produce metal nitrides. Improved results 
were obtained by using a rotary kiln. Prod- 
ucts with less than 196 oxygen were ob- 
tained in about 6 hours under optimized 
conditions. Solid-state purification and arc 
and electron-beam melting were used to 
decompose the metal nitrides. Columbium 
end tantalum of 99.9% purity was pre- 
pared by electron-beam melting of the 
respective metal nitride. 

Trace impurities in high-purity colum- 
bium were determined by irradiation of 
a sample with protons and detection of the 
gamma and X-rays given off with a gal- 
lium-lithium and germanium detector.” Im- 
purities determined were titanium, va- 
nadium, chromium, iron, zirconium, mo- 
lybdenum, hafnium, tantalum, and tung- 
sten. Lead, tin, and antimony were not 
present; however, they could have been 
determined, if present. 

A technical-grade columbium oxide con- 
taining 95% Cb:Os was obtained by chlo- 
rination of pyrochlore concentrate at 
700° C in the presence of carbon, and by 
absorbing the  volatilized columbium 
oxychloride (CbOCis) in water.“ The 
product was filtered, dried, and calcined. 
Rare earths and thorium were recovered 
by leaching the residue with water. À mix- 
ture of chlorine and sulfur dioxide reacted 
with pyrochlore concentrate at 300* C to 
700* G also was studied. Results indi- 
cated that columbium oxychloride and 
calcium sulfate were formed. 

The hardness of columbium alloyed with 
zirconium, hafnium, molybdenum, tung- 
sten, rhenium, ruthenium, osmium, rho- 
dium, or indiam was tested. Results sug- 
gest that an extrinsic mechanism, such as 
solute-interstitial interaction was respon- 
sible for the softening in tantalum and 
columbium alloys. 

Alloys of columbium with gallium were 
studied for their crystal structure.” Arc- 
melted, annealed, and powdered specimens 
containing from 28 to 45 atomic percent 
gallium were analyzed by metallographic 
and X-ray diffraction analyses. Three in- 


termediate phases, | CbsGa,  CbsGas, 
CbsGa,, and also CbsGasO, were detected. 

The corrosion of columbium, tantalum, 
and vanadium .metal in flowing, liquid 
sodium was studied." It was concluded 
that group 5A metals formed ternary oxide 
corrosion products when exposed to liquid 
sodium containing more than 5 parts per 
million of oxygen. These metals and pos- 
sibly their alloys, used as structural ma- 
terials in high-temperature regions of 
liquid-metal cooled, fast-breeder reactors, 
would be subject to rapid corrosion at nor- 
mal reactor oxygen levels, and spalling 
and transport to other regions of the sys- 
tem by the flowing liquid sodium. 

A method of producing a spiral band 
of columbium-tin superconducting alloy 
around a thin columbium ribbon was re- 
ported." The columbium-tin superconduc- 
tor was fabricated from 0.001-inch and 
0.5-inch-wide columbium ribbon. The 
columbium-tin material was superconduc- 
tive to higher magnetic field strength, 
temperature, and current than most other 
superconductors. 

Introduction of hydrogen into colum- 
bium - palladium, columbium - palladium- 
molybdenum, and columbium-palladium- 
tungsten alloys was studied for its influ- 
ence on the superconducting transition 
temperature.” Most alloys tested showed 


11 Guidotti, R. A., G. B. Atkinson, and D. G. 

Kesterke. Nitride Intermediates in the Preparation 
of Columbium, vanadium, and Tantalum Metals. 
(In Two Parts). 1. Nitride, Preparation. BuMines 
RI 8079, 1975, 25 pp. 
Nitride Intermediates in the Preparation 
of Columbium, Vanadium, and Tantalum Metals. 
(In Two Parts). 2. Thermal e tion of the 
Nitrides. BuMines RI 8103, 1976 p. 

12 Krivan, V. Instrumental Ge Proton 
Activation Analysis of O Niobium Kei 
Both Gamma y Si X-Ray 915, pp. 468 Ana 
Chem., v. 17, No. March 1975 2: 469-478. 

13 Habashi, F., GË I. Malinsky. Technical Nio- 
bium Oxide F rom Pyrochlore. Can. Min. and Met, 
Bull., v. 68, No. 761, Sentember 1975, pp. 05-90. 

14 Stephens R., and W. R. Witzike. Hardn 
Behavior of ban and Ternary Niobium Alloys at 
77 and 300 K. J. Less-Common Metals, v. 40, No. 
2, April 1975, pp. Parga 

15 Brown, and F. J. Worzala. The Struc- 
ture of NbsGas. ay Less-Common Metals, v. 41, 
No. 1, jute d 1975, pp. 77-85. 

18 Barker G., and C. .W. Morris. The Cor- 
rosion of Group SA Metals in Flowing Sodium. J. 
Less-Common SS v. 42, No. 2, September 
1975, pp. 229-239 

17 Materials Engineering. Flexible EE 
Uses „ December 
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G., and J. 


Muller. The Effect of 
Transition Tem- 
Cubic Niobium- 


49. 
18 Robbins, C. 
Hydrogen on the Superconductin 
erature of Some Body-Centere 


alladium.  Niobium-Pal'adium-Molybdenum and 
Niobium-Palladium-Tungsten Alloys A Less-Com- 
mon Metals, v. 42, No. 1, August ig 5, pp. 19-27. 
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at least one concentration of hydrogen 
that gave a higher superconducting transi- 
tion temperature than that of the un- 
hydrogenated material. The highest transi- 
tion temperature discovered was 5.46 
Kelvin for (CbsPdi)eMO with hydrogen- 
metal (H/M)=0.51. It was concluded that 
the effect of hydrogen on the transition 
temperature of these alloys increased as the 
molybdenum content increased and, there- 
fore, the superconducting properties of 
molybdenum hydrides should be studied. 

A flexible superconducting cable was 
fabricated from columbium-tin.? Applica- 
tions for columbium-tin superconductors 
have been slow to develop because of 
brittleness and bend resistance. Fabri- 
cation of the cable involved loading pure 
columbium rods jacketed with tin into a 
copper billet. The billet was then extruded 
and drawn into wire. Any desired diameter 
cable can be produced. 

Rectangular cable was produced by 
twisting strands of a composite copper and 
columbium-titanium wire around a core 
of soft solder and pulling the bundle 
through a rectangular die.” Superconduct- 
ing magnets in particle accelerators de- 
veloped greater strength and higher effi- 
ciency with the rectangular N and 
columbium- titanium wire. 
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The preparation of tantalum metal by 
the open-aluminothermic reduction of 
tantalum pentoxide (TasOs) and purifi- 
cation of the tantalum by melting in an 
electron-bombardment furnace or by a 
molten-salt electrorefining process was 
described. Tantalum metal in a consol- 
idated form, in good yield was obtained 
by reduction of tantalum pentoxide with 
aluminum in the présence of lime, as a slag 
fluidizer, and potassium chlorate as a heat 
booster. 

A process for removing lead fram pyro- 
chlore before smelting was patented.” 
Pyrochlore concentrate was mixed with 
calcium chloride or other applicable 
chlorides and heated for 30 to 120 min- 
utes at 700° C to 1,000° C; to volatilize 
lead chloride, and washed with water or 
dilute hydrochloric acid to remove the 
metal chloride. 


19 Metal er 1973 Specialty Metals. V. 108, No. 
4, September 1975 
20 Chemical K Engineering News: Technology. V. 


53. No. e Ju 
yes K. Mukherjee and C. K. 


21 Nair, 
Gupta. A E Pi and Metal by the Alu- 
minothermic Reduction of Tantalum Pentoxide. J 


Less Common Metals, v. 41, No. 1, June 1975, pp. 
33 Kentro, D. M., and J. W. Cole (assigned to 


N Inc.). Method of Removing Lead Im- 
purity rom hlore Prior to Smelting. U.S. 
at. 3,862,836, Jan. 28, 1975, 4 pp. 


Copper 


By Harold J. Schroeder * and George J. Coakley * 


World mine production of copper was 
7.68 million tons, a decrease of 5% and 
a reversal from the preceding seven con- 
secutive annual increases. The United 
States continued to lead the world in 
mine production, followed by Chile, the 
U.S.S.R., Canada, Zambia, Zaire, and Po- 
land. Among these major producers, only 
Poland recorded a substantial increase, 
where an advance of 36% moved the 
country from a position of 10th to 7th 
largest. The lower world output was a 
reflection of the worldwide recession that 
severely reduced demand. Despite the cur- 
talled production, stocks of refined copper 
were built-up to record high levels and 
prices were consequently depressed. 


In the United States, consumption of 
refined copper and mine, smelter, and re- 
finery outputs were all substantially smaller 
for the second consecutive year. Despite 
the curtailed output, the components of 
new supply exceeded consumption with a 
resultant buildup of industrial refined cop- 
per stocks and price cuts totaling 9 cents 
for a yearend quotation of 63 cents per 
pound for cathode copper. Foreign trade 
in unmanufactured copper was at a greatly 
reduced level in 1974, and net imports 
were a relatively small supply component. 
For refined copper, the largest trade cate- 
gory, exports exceeded imports. 


1 Physical scientist, Division of Nonferrous Met- 
als. 


Table 1.—Salient copper statistics 


1971 1972 1978 1974 1975 
United States: | 
Ore produced 
thousand short tons .. 242,656 266,831 289,998 293,448 263,008 
Average yield of copper 
percent .. 0.55 0.55 0.58 0,49 0.47 
Primary (new) copper produced— 
From domestic ores, as 
reported by— 
Mines short tons 1,522,183 1,664,840 1,717,940 1,597,002 1,418,866 
Value ....thousands ..  £$1,583,071 $1,704,796 $2,044,349 $2,468,964 $1,814,763 
Smelters short tons 1,470,815 1,649,180 1,705,065 1,532,066 1.374, 324 
Percent of world total 22 22 22 19 18 
Refineries ..... short tons 1,410,528 1,680,412 1,698,887 1,420,905 1,286,189 
From foreign ores, matte, etc., 
as reported by refineries 
Oia 181,259 192,821 170,151 233,753 157,189 
Total new refined, domestic 
and foreign 0252s 1,501,782 1,873,238 1,868,488 1,654,658 1,448,878 
Secondary copper recovered 
uo old scrap only .... do 445,157 458,194 486,214 483,432 369,173 
xports: 
Metallic copper do 262,838 241,600 292,504 246,205 804,712 
Refined _...... nn.-- do 187,654 182,743 189,396 126,526 172,426 
Imports, general: 
Unmanufactured ...... do .... . 859,479 415,611 420,518 608,602 824,126 
Reflned 3 do 163,988 192,879 202,955 813,569 146,805 


See footnotes at end of table. 
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Table 1.—Salient copper statistics—Continued 


1971 1972 1978 1974 1976 
Stocks, Dec. 81: Producers: 
Refined .........- short tons 76,000 57,000 87,000 101,000 207,000 
Blister and materials in 
solution O accu 303,000 281,000 265,000 824,000 312,000 
Total. inicias do .... 878,000 838,000 802,000 425,000 519,000 
Consumption: 
Refined copper do 2,019,507 2,288,867 2,487,048 2, 194,168 1, 534, 508 
Apparent consumption, 
primary copper ....- do 1,623,000 1,901,000 1,902,000 1,778,000 1,812,000 
Apparent consumption, 
primary and old copper 
(old scrap only)) do 2,068,000 2,859,000 2,888,000 2,261,000 1.681, 000 
Price: Weighted average, cents 
per. pound 52.0 51.2 59.5 77.8 64.2 
World: 
Production: 
Mine short tons 6,688,684 7,321,950 * 7,844,901 78,068,457 7,678,948 
Smelter -------_ do 6,591,741 7,404, 601 7 7,878,480 78,110,822 7,779, 908 
Price: London, average cents 
per pound leí cm 48.49 48.53 80.86 93.13 56.08 
r Revised. 


Legislation and Government Programs.— 
The 1974 disposal of nearly 252,000 tons 
of refined copper reduced the inventory of 
refined copper in the national stockpile to 
489 tons. The 7,067 tons of copper con- 
tained in beryllium-copper master alloys 
remained in inventory as a stockpile item. 

The Office of Minerals Exploration is 
authorized to grant loans for up to 50% 
of approved costs on exploration for copper 
deposits. However, no loans involving cop- 
per have been awarded since 1969. 

In November 1974, the U.S. Department 
of Commerce placed all copper raw ma- 
terials, except scrap, under the Defense 
Priorities System. Prior to that date, only 
refined copper made from ores mined in 
the United States was subject to defense 
ratings. In January 1975, the Commerce 
Department rescinded the 5% set-aside 


applicable to domestic refined copper. In 
September 1975, the Commerce Depart- 
ment excluded all copper raw materials 
except intermediate shapes from priority 
ratings, thus making copper exempt from 
rated orders in a manner similar to that 
in effect prior to 1974. Defense-rated ship- 
ments of mill and foundry products were 
approximately 50,000 tons (copper con- 
tent) in 1975. 

Public Law 93-497, temporarily sus- 
pending the 0.8 cent per pound import 
duty on copper ores, concentrates, blister, 
and refined copper, expired on June 30, 
1975. With the exception of July 1972- 
June 1973, the duty had been suspended 
since January 1966. A suspension of the 
duty on copper and copper-base scrap, 
however, has been continued through June 
1978. 


DOMESTIC PRODUCTION 


Mine Production.—Domestic mine pro- 
duction of recoverable copper was 1.41 
million tons, a 12% decline from that of 
1974 and the smallest quantity since strike- 
disrupted 1968. Principal copper-producing 
States were Arizona, with 58% of the 
total, Utah (13%), New Mexico (10%), 
Montana (6%), Nevada (6%), and 
Michigan (5%). These States accounted 
for 98% of total production. Weak de- 
mand for copper and increased costs of 
production led to the permanent closure 
of several marginal underground oper- 


ations, cutbacks, and temporary closures 
at other operating properties, and a slow- 
down of several new developments. 

Open pit mines accounted for 8096 of 
mine output and underground mines for 
20%. The production of copper from 
dump and in-place leaching, mainly re- 
covered by precipitation with iron, was 
144,294 tons, or 10% of mine output. Total 
copper recovered by leaching methods was 
231,760 tons, of which 194,495 tons was 
precipitated with iron and 37,265 tons 
was electrowon. 


COPPER 


NET IMPORTS (Excludes Scrap) 


COPPER. million short tons 


1955 1960 
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Figure 1.—Sources of copper supply for United States copper consumption. 


Duval Corp., a subsidiary of Pennzoil 
Company, operated the Duval Sierrita 
open pit mine near Tucson, Ariz., milling 
a record 31.4 million tons of ore averaging 
0.33% copper and 0.03096 molybdenum. 
Reserves at yearend were estimated at 523 
million tons grading 0.32% copper and 
0.033% molybdenum. Duval also operated 
the Esperanza and Mineral Park copper- 
molybdenum open pit mines in Arizona 
and the Copper Canyon open pit copper 
mine in Nevada. These three operations 
milled 12.7 million tons of ore and also 
produced leach-precipitation copper from 
waste dumps. Total output from all oper- 
ations. was 127,721 tons of copper in con- 
centrates and 11,170 tons of copper in 
precipitates. 

The Anaconda Company produced 6,500 
tons of copper from underground oper- 
ations at Butte, Mont., compared with 
17,450 tons in 1974, and reflected the 
phasing out of underground vein mining. 
Output at the Berkeley pit was 75,030 tons 
of copper compared with 98,890 tons in 
1974. The Continental-East pit produced 
12,680 tons of copper before closure in 
October due to depletion of ore reserves. 
Production of copper from the Yerington 


mine at Weed Heights, Nev., and the 
newly opened Victoria mine near Ely, Nev., 
totaled 41,190 tons compared with 37,970 
tons in 1974. A major underground copper 
mine, the Carr Fork project in the Bing- 
ham District of Utah, was under develop- 
ment with completion scheduled for 1979. 
The initial rate of production was planned 
to be 48,000 tons per year with an increase 
to 56,000 tons 3 years later. 

Anamax Mining Co., a joint venture cf 
The Anaconda Company and AMAX 
Inc., operated the T'win Buttes, Ariz., open 
pit mine and produced 28,300 tons of 
copper compared with 40,140 tons in 
1974. The 40,000-ton-per-day sulfide mill 
was shutdown in March to permit an in- 
tensified overburden-removal program. 
Startup of the 10,000-ton-per-day oxide 
ore leach-electrowinning plant began in 
August and approximately 6,700 tons of 
refined electrowon cathodes were produced. 

Kennecott Copper Corp. operated mines 
in Arizona, Nevada, New Mexico, and 
Utah; these mines produced a combined 
total of 288,100 tons of copper, compared 
with 402,200 tons in 1974. The reduced 
output reflected shutdowns of from 2- to 
12-week duration at the operating units 
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because of the weak copper market. The 
Utah Copper Div. accounted for 171,500 
tons of the total followed by Chino Mines 
Div. (New Mexico) with 53,200 tons, the 
Ray Mines Div. (Arizona) with 42,000 
tons, and the Nevada Mines Div. with 
21,400 tons. Development work on a po- 
tential copper deposit beneath the perim- 
eter of the Utah Copper Division's 
Bingham Canyon open pit mine continued 
during 1975. Sinking a large shaft, under- 
ground core drilling, test mining to de- 
termine ground conditions, and metal- 
lurgical testing is scheduled for completion 
by 1981. Design engineering continued for 
development of a copper mine near Lady- 
smith, Wis. If undue delays are not en- 
countered in obtaining mining and other 
permits, operation at an annual estimated 
production of 11,000 tons of copper in 
concentrates could be achieved by 1978. 

ASARCO Incorporated operated three 
copper mines in the vicinity of Tucson, 
Ariz. The Mission and Silver Bell units 
operated on a reduced 5-day-per-week 
schedule through June, then following a 
J-week vacation shutdown in July, oper- 
ated on a 4-day-per-week schedule. Out- 
puts at the two units were 26,900 tons 
and 18,300 tons of copper in concentrates 
and precipitates compared with 40,300 
tons and 23,500 tons, respectively, in 1974. 
Production at the San Xavier mine and 
leach plant in the first full year of oper- 
ation was 9,700 tons of copper in precipi- 
tates. The Sacaton mine and mill near 
Casa Grande, Ariz., also in its first full 
year of operation, produced 21,900 tons 
of copper in concentrates. Production was 
from an open pit but development work 
was underway for the mining of a deeper 
ore body by underground block-caving 
methods beginning in 1980. 

Mines of the Phelps Dodge Corp. pro- 
duced 249,686 tons of copper compared 
with 281,338 tons in 1974. The decrease 
reflected closure of the Lavender pit near 
Bisbee, Ariz., in December 1974, and the 
Bisbee underground mines on June 13, 
1975, and reduced work schedules. These 
factors more than offset production from 
the Metcalf mine near Morenci, Ariz., 
which became operational in January and 
produced 29,195 tons of copper in concen- 
trates, well below its 60,000-ton capacity. 
Output at Morenci, Ariz.; Ajo, Ariz.; and 
Tyron, N. Mex, was 100,775 tons, 
33,025 tons, and 75,386 tons, respectively. 
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The Bisbee operation contributed 5,600 
tons and miscellaneous sources, mostly tail- 
ings retreatment, contributed 5,707 tons 
of copper. Underground development work 
continued at Safford, Ariz., toward even- 
tual mining of a deep ore body containing 
an estimated 400 million tons of ore with 
an average grade of 0.72% copper. How- 
ever, no decision was made on when to 
bring this property into production. 

Cities Service Co., through its North 
American Chemicals and Metals Group, 
operated mines in Arizona and Tennessee 
that produced 46,900 tons of copper com- 
pared with 30,600 tons in 1974. The in- 
creased output reflected the first full year 
of operation of the Pinto Valley open pit 
mine and mill facilities near Miami, Ariz., 
at about 90% of design capacity of 40,000 
tons of ore per day. Minable ore reserves 
of the Copper Cities and Diamond H mines 
near Miami were depleted but in situ 
leaching operations at declining rates were 
to continue for several years. A solvent 
extraction-electrowinning plant to replace 
the leach-precipitation plant was under 
construction with completion scheduled for 
mid-1976. Startup of the underground 
Miami-East mine, originally scheduled for 
1976, was postponed because of escalated 
costs and adverse market conditions. 

The White Pine, Mich., operations of 
White Pine Copper Co., milled a record 
high 9.0 million tons of copper ore aver- 
aging 1.01% copper with an 85.6% re- 
covery of copper in concentrate. At year- 
end, extractable ore reserves to the present 
operating depth of 2,200 feet were esti- 
mated to be 94 million tons averaging 
1.2% copper, assuming that 43% of the 
ore would be left in pillars and allowing 
a 9% grade dilution. Using similar as- 
sumptions, there is a probable extractable 
ore reserve of 128 million tons of ore aver- 
aging 1.06% copper at depths between 
2,200 and 3,500 feet. 

Magma Copper Co. operated two under- 
ground copper mines in Arizona with a 
combined output of 133,000 tons of copper 
in concentrate compared with 149,600 
tons in 1974. Production at the San Man- 
uel mine was reduced 23% as an adjust- 
ment to the weak copper market. At the 
smaller Superior mine, production was 
increased by 33% to achieve the best 
possible unit operating costs. 

The Inspiration Consolidated Copper 
Co. operated the Thornton, Live Oak, Red 
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Hill, and Joe Bush open pit copper mines 
in the vicinity of Inspiration, Ariz.; 19.6 
million tons of waste and 6.3 million tons 
of ore were mined for a combined 25.9 
million tons of material handled. Approxi- 
mately 5.4 million tons of the ore was 
treated in the concentrator, with about 
77% of the concentrator feed first proc- 
essed in leaching tanks to recover acid- 
soluble copper. The combined production 
from in-plant processed ore in the form 
of concentrates, precipitates, and electro- 
won cathodes was 34,263 tons of copper. 
Waste dump leaching of mined material 
too low in copper content for in-plant 
treatment yielded an additional 10,633 
tons of copper. At the Ox Hide mine, 2.3 
million tons of ore was mined for heap- 
leaching dumps and 3,053 tons of copper 
was recovered in the form of precipitates. 
At the Christmas open pit mine, southeast 
of Miami, Ariz, output was 5,865 tons 
from processing 1.4 million tons of ore 
and removal of 4.8 million tons of waste. 
Total mine production from all operating 
mines was 55,815 tons of copper compared 
with 61,238 tons in 1974. 

The Cyprus Pima Mining Co. operated 
the open pit Pima mine near Tucson, Ariz., 
milling 19.6 million tons of ore averaging 
0.4896 copper. Delivery of 15 new 170- 
ton-capacity trucks to replace smaller ve- 
hicles and a third 20-cubic-yard shovel 
for 1976 delivery was expected to improve 
mine efficiency. Cyprus Bagdad Copper 
Co. at its Bagdad, Ariz, property mined 
2.1 million tons of sulfide ore averaging 
0.7096 copper. In addition, 7,500 tons of 
cathode copper produced by a leach- 
electrowinning process was sold. Progress 
on a major mine-mill expansion program, 
designed to handle 40,000 tons of ore per 
day and planned to be completed by late 
1977, included site preparation of the pri- 
mary crusher and concentrator, and ac- 
quisition of 11 of 20 new 170-ton trucks 
and 1 of 4 20-cubic-yard shovels planned 
for the operation. Ore reserves at yearend 
were 300 million tons of proven ore aver- 
aging 0.49% copper, with additional ton- 
nages indicated. The Cyprus Bruce Copper 
and Zinc Co. operated its underground 
copper-zinc mine near Bagdad, Ariz., and 
mined 94,600 tons of ore grading 3.7% 
copper and 12.5% zinc. The Cyprus John- 
son Copper Co. completed development 
of an oxide-copper ore deposit near John- 
son, Ariz, and production began in 
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March. The leach-electrowinning process 
was expected to achieve the rated capacity 
of 5,000 tons of copper annually as 
cathodes during 1976. Reserves consist of 
nearly 13 million tons of oxide ore with 
0.50% acid-soluble copper, which assures 
a life for the operation of about 9 years. 
An additional 10 million tons of mixed 
oxide and sulfide ore underlie the oxide 
deposit. 

Ranchers Exploration & Development 
Corp. produced a record 7,605 tons of 
copper cathodes by a leaching-solvent 
extraction-electrowinning process at its 
Bluebird mine near Miami, Ariz. Lower 
copper prices and the unfavorable eco- 
nomic climate prompted the company to 
postpone its planned 50% expansion pro- 
gram. The in situ leaching operation at 
the Old Reliable deposit near San Manuel, 
Ariz., and the leaching operation at the 
Big Mike mine near Winnemucca, Nev., 
were placed on standby to await higher 
prices. The curtailed outputs for the year 
were 735 tons of copper in precipitates at 
the Old Reliable and 214 tons of copper 
in precipitates at the Big Mike. 

Hecla Mining Co. in a joint venture 
with El Paso Natural Gas Co. continued 
mine development and plant construction 
at the Lakeshore copper mine south of 
Casa Grande, Ariz. The $195 million proj- 
ect was 95% complete and production was 
scheduled for early 1976, with output 
to gradually buildup to 65,000 tons of 
copper per year. Sulfide ore will be milled 
in a 11,000-ton-per-day concentrator with 
the concentrate treated by roasting, leach- 
ing, and electrowinning to produce 30,000 
tons per year of cathode copper. The roast- 
ing operation will produce 200 tons per 
day of sulfuric acid for use in a 6,000-ton- 
per-day vat-leaching plant to process oxide 
ore. The leaching-plant output will be 
39,000 tons of copper in the form of 
precipitate copper. 

Operations at the UV Industries, Inc., 
Continental mine near Bayard, N. Mex., 
was curtailed by a 3-month strike. Output 
was 17,614 tons of copper in concentrate 
from milling 1,644,000 tons of ore aver- 
aging 1.1796 copper. Reserves at yearend 
were 18 million tons averaging 0.86% 
copper suitable for open pit mining and 19 
milion tons averaging 1.9796 copper 
suitable for underground mining. 

Smelter Production.—Output of copper 
at primary smelters in the United States 
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was 1.50 million tons, a 9% decrease 
from that of 1974 and the smallest quantity 
since 1968. The reduced production reflects 
curtailment of operations as an adjustment 
to the reduced demand for copper. 

ASARCO completed water-control and 
dust-collection facilities to meet primary 
water-quality standards and to improve 
in-plant working conditions at its Tacoma, 
Wash., smelter. An air monitoring and 
meteorological measurement system for air 
quality control was placed in operation 
at the Hayden, Ariz., smelter. At the El 
Paso, Tex. smelter, design work began on 
a second acid plant to collect sulfur emis- 
sions from both the copper smelter and 
the sinter machine of the lead smelter. An 
agreement was reached with the State of 
Texas to improve fugitive emissions at 
ground level by enclosing completely and 
ventilating the building housing the 
converter furnaces. 

Anaconda completed construction of a 
fluid-bed roaster and 37, 000-kilowatt 


electric furnace complex in October. The 


new facility will permit greater recovery 
of sulfur gases and particulates and replace 
some of the reverberatory furnace capacity. 

In August, Kennecott began operating a 
supplementary control system for regulating 
sulfur dioxide emissions at its Hurley, 
N. Mex., smelter. During the last 5 months 
of the. year, curtailment of smelter oper- 
ation to meet ambient air quality stand- 
ards resulted in an average loss of 2 days 
of operation per month. The McGill, Nev., 
smelter was shutdown for 8 weeks during 
the third quarter. One week after re- 
sumption of operation, a furnace failure 
caused an additional 5-week curtailment. 
At the Garfield, Utah smelter, work con- 
tinued on an extensive construction project 
for improved environmental controls to be 
completed in 1977. Included in the project 
wil be the replacement of existing re- 
verberatory furnaces and converters with a 
continuous smelting-converting unit de- 
veloped by Noranda Mines Ltd. and also 
construction of an additional sulfuric acid 
plant. | 

Phelps Dodge essentially completed con- 
struction of a new copper smelter in Hi- 
dalgo County; N. Mex. Cost of the smelter 
project, including a townsite and a 36-mile 
industrial railroad, was estimated at $240 
million. It will be the first smelter in the 
United States to utilize the flash smelting 
process. Initially, the facility will have the 
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capacity to treat about 1,400 tons of con- 
centrates per day, equivalent to about 
100,000 tons of anode copper annually. 
Agreement was reached to smelt concen- 
trates from the Cyprus Mines Corp. ex- 
panded Bagdad, Ariz., mine beginning in 
1978, which requires additional construc- 
tion, including a second acid plant to 
increase the smelter capacity. 

Magma Copper Co. installed equipment 
and storage facilities at the San Manuel 
smelter to permit greater use of oil as 
smelter fuel during periods of natural gas 
scarcity. However, the increased cost of 
oil prompted an engineering study and 
search for an adequate source of coal as 
an alternative. 

Inspiration Consolidated Copper Co. 
experienced . several equipment failures 
during the first full year of operation of 
its new electric furnace and acid plant 
completed in 1974. The most serious prob- 
lem was failure of the furnace wall in 
December. However, prior to this failure, 
both. plants demonstrated performances at 
rated capacities. New copper-bearing ma- 
terial treated at the smelter rose from 
248,000 tons in 1974 to 299,000 tons in 
1975. The portion supplied from other 
producers’ mines increased from 45% to 
64 66. 

Refined Production.—Production of re- 
fined copper from primary materials de- 
creased 13% to 1.44 million tons. Refined 
copper produced from scrap was 344,500 
tons compared with 496,900 tons in 1974. 
Total production of refined copper in the 
United States was 1.79 million tons, de- 
rived 81% from primary and 19% from 
scrap sources. 

ASARCO completed construction on a 
new refinery of 420,000 tons of annual 
copper capacity at Amarillo, Tex., and by 
yearend was operating at about 50% 
capacity. Together with the necessary 
infrastructure and related facilities, the 
project was estimated to cost on the order 
of $190 million and will employ 700 
people. ASARCO's Baltimore refinery, re- 
placed by the Amarillo refinery, was 
closed in December as planned. 

An expansion project by Anaconda to 
increase capacity at its Great Falls, Mont., 
refinery by 3896 to 42 million pounds per 
month was completed during the year. 
Renovation of the silver slime and solution 
purification circuits was in progress. Gen- 
eral economic conditions and a lack of feed 
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material dictated closure of the company's 
Perth Amboy, N.J., copper refinery, which 
for 40 years had been the principal proces- 
sor of blister and anode copper from 
Anaconda's Chilean operations. 

In the first ful year of operation, 
AMAX produced 5,000 tons of refined 
copper at its nickel-copper-cobalt refinery 
at Braithwaite, La. The facility was de- 
signed to process nickel-copper matte pro- 


The Anaconda Company ß 2 
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Cities Service 


Copper sulfate production decreased 
1596 to 35,614 tons, the smallest quantity 
since 1971. Production exceeded ship- 
ments plus consumption by producing com- 
panies by 3,792 tons, and ending stocks 
of 6,866 tons were the highest yearend 
level since 1970. Of the total 31,822 tons 
shipped, producers’ reports indicated that 
16,187 tons was for agricultural uses, 
15,119 tons was for industrial uses, and 
516 tons was for other uses. 

Byproduct Sulfuric Acid.—Sulfuric acid 
was produced at 12 copper smelters from 
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duced by Bamangwato Concessions, Ltd. 
(BCL) in Botswana, as well as feed ma- 
terial from other sources. Capacity oper- 
ation of 23,500 tons of copper per year 
was scheduled to be attained early in 1977. 

Copper Sulfate.—Copper sulfate was 
produced from primary and/or secondary 
metal by companies with plants located 
as follows: 


Plant location 


Great Falls, Mont. 
Richmond, Calif. 
Copperhill, Tenn. 
Laurel Hill, N.Y. 
El Paso, Tex. 
Wallace, Idaho. 


the sulfur contained in offgases, and out- 
put increased for the eighth consecutive 
year, from 1,277,400 tons to a record 
1,784,700 tons, on a 100%-acid basis. A 
sulfuric acid plant was under construction 
at the new Hidalgo County, N. Mex., 
smelter. Work was suspended on construc- 
tion of an acid plant at the McGill, Nev., 
smelter pending resolution of a disagree- 
ment between the company and the En- 
vironmental Protection Agency over inter- 
pretation of applicable clean air standards. 


SECONDARY COPPER AND BRASS 


Domestic recovery of copper in all forms 
from all classes of purchased scrap totaled 
971,965 tons in 1975, a 28% decrease 
from the 1974 total. Recovery from copper- 
base scrap declined from 1.32 million tons 
to 946,176 tons. Brass mills accounted for 
4396 of the recovered copper, primary 
producers for 2996, and secondary smelters 
for 2396. The remaining 596 was reclaimed 
at chemical plants, foundries, and manu- 


facturers. 

Consumption of purchased copper-base 
scrap in 1975 was 1.25 million tons con- 
sisting of 6196 new scrap and 39% old 
scrap. Of the major categories of copper 
and copper-alloy products derived from 
scrap, the output of unalloyed copper, 
brass mill products, and brass and brorize 
ingots were 355,500 tons, 510,400 tons, 
and 188,200 tons, respectively. 


CONSUMPTION 


Consumption of refined copper dropped 
3096 to 1.53 million tons, a decrease for 
the second consecutive year and the 
smallest quantity since 1961. The reduced 
level of consumption was a reflection of 
the slump in construction, automobile pro- 
duction, and other areas of the economy 
which consume copper. Wire mills ac- 
counted for 6996 of refined copper con- 


— 


sumption, brass mills for 29%, and all 
other categories for the remaining 2%. 

Apparent withdrawals of primary re- 
fined copper on domestic account was 1.31 
million tons compared with 1.78 million 
tons in 1974, the latter figure excluding 
the supply component of approximately 
252,000 tons released from the Government 
stockpiles in 1974. 
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STOCKS 


Stocks of refined copper át primary pro- 
ducers increased from 101,000 tons at the 
start of the year to 225,000 tons by the 
end of June and were 207,000 tons at 
yearend. This was the largest yearend 
stock level since 1934. At wire rod mills, 
brass mills, other refined copper consumers, 


and secondary smelters there was a small 
increase in refined copper stocks from 
150,900 to 156,100 tons during 1975. Re- 
fined copper stocks reported by the New 
York Commodity Exchange (COMEX) 
rose from 43,200 to 100,000 tons. 


PRICES 


The domestic price for refined cathode 
copper was established at 68 cents per 
pound on January 2, following an initiat- 
ing reduction from 72 cents by one pro- 
ducer ón December 27, 1974. A 5-cent 
price cut to 63 cents was effective Feb- 
ruary 1 for all producers. Between mid- 
June and late July, two producers de- 
creased their quotes to 60 cents per pound 
but then returned to the 63 cents main- 
tained by the others throughout the 
remainder of the year. Electrolytic wire 


bar quotations were 0.625 cent to 2 cents 
above quotations for cathode copper. Aver- 
age quoted prices for electrolytic wire bar 
copper was 64.2 cents per pound for 1975 
compared with 77.3 cents for 1974. 
Prices on the London Metal Exchange 
(LME) increased from a monthly average 
of 54.9 cents per pound for January to 
60.9 cents for March then declined to 52.2 
cents for December. The average for the 
year was 56.1 cents compared with the 
record high 93.1 cents for 1974. | 


FOREIGN TRADE 


Net imports of copper were a relatively 
small supply component in 1975 as imports 
of unmanufactured copper, excluding 
alloyed copper scrap, were 324,100 tons 
compared with 608,600 tons in 1974 while 
exports increased from 191,200 to 233,900 
tons. Refined copper, the largest trade 
category, showed a net export quantity as 
imports dropped from 313,600 to 146,800 
tons while exports advanced from 126,500 
to 172,400 tons. Imports of blister copper 
were 89,000 tons compared with 207,800 


tons in 1974. The other import categories 
of ore, concentrates, matte, and unalloyed 
copper scrap totaled 88,400 tons; the 
other export categories of ore, concen- 
trates, matte, blister, unalloyed scrap, and 
ash and residues totaled 61,500 tons. 

Exports of alloyed copper scrap, in gross 
weight, were 99,200 tons compared with 
118,200 tons in 1974. Imports of alloyed 
copper scrap were 9,000 tons, gross weight, 
or 3,800 tons, copper content. 


WORLD REVIEW 


World mine production of copper 
dropped to 7.68 million tons in 1975, a 
decrease of 5%. The recession generated 
drop in demand, low prices and high oper- 
ating costs led to production decreases of 
up to 15% in several of the major indi- 
vidual copper- producing countries. A 
notable exception of this trend was Poland, 
where a copper mine output increase of 
36% moved Poland from 10th to 7th 
largest producer in the world. The United 
States continued to lead the world in mine 
production with 18% of the total, followed 
by Chile 12%, the U.S.S.R. 11%, Canada 
10%, Zambia 10%, Zaire 7%, Poland 4%, 


the Philippines 3%, Australia 3%, Peru 
2.6%, and the Republic of South Africa 
2.6%. 

World stocks of refined copper, as re- 
ported by the World Bureau of Metal Sta- 
tistics, accumulated dramatically from 
953,000 tons at the beginning of the year 
to 1,719,000 tons to yearend representing 
an increase of 80% over 1974 and 151% 
over 1973. The stocks included producer, 
consumer, and merchant inventories of 
511,000 tons (including 100,000 tons in 
COMEX warehouses) of refined copper 
in the United States, 329,000 tons in Ja- 
pan, 205,000 tons combined between West 
Germany, France, and the United King- 
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dom, plus 548,000 tons held in LME 
warehouses. The LME stocks, valued at 
over $600 million, have served as a key 
market indicator, increasing over fourteen- 
fold from the 1973 prerecession level of 
38 tons. The total world stock level repre- 
sented the equivalent of a 3.5-month 
demand based on the average monthly 
western- world consumption of refined cop- 
per of 490,000 tons in 1974 or a 2.7-month 
demand based on the 1973 peak consump- 
tion level of 638,000 tons monthly. 

In response to market conditions, the 
conference of Ministers of the Conseil 
Intergouvernemental des Pays Exporta- 
teurs de Cuivre (CIPEC), comprised of 
Chile, Peru, Zaire, and Zambia, met in 
an extraordinary seventh session in Paris, 
April 9-11, 1975. The decision was made 
to reduce copper production by 15% 
from April 15, 1975, and to increase export 
cutbacks from 10% to 15% at the same 
date. At the eighth annual conference of 
CIPEC ministers held in Lima, Peru, No- 
vember 18-20, 1975, it was decided to 
continue the cutbacks until June 30, 1976. 
During the meeting, Indonesia was for- 
mally admitted as a new full member and 
Australia and Papua New Guinea were 
admitted as nonvoting associate members. 
As a result, CIPEC claimed to control 
3896 of mine production, and over 72% 
of internationally traded copper. Major 
policy decisions announced at the conclu- 
sion of the conference included a CIPEC 
proposal to initiate a dialogue between 
producing and consuming countries with 
a view toward negotiating a copper price 
stabilization agreement. 

Argentina.—Cía. Minera Aguilar S.A., 
the Argentina subsidiary of St. Joe Min- 
erals Corp., continued engineering and 
feasibility studies on the Pachon porphyry 
copper deposit and increased the size of 
reported ore reserves to 790 million tons 
of 0.59% copper and 0.016%  molyb- 
denum. Potential production in 1981 is 
dependent on the arrangement of financing. 

Australia.—The Australian copper indus- 
try, hard hit by high wage and cost in- 
flation and low copper prices, dropped 
mine output 1396 to 241,000 tons; refined 
copper production increased 2% to 
182,300 tons in 1975. The industry had 
appealed to the Government through the 
Industries Assistance Commission to pro- 
vide assistance that would allow unprofit- 
able producers to remain in operation 
until copper prices recovered. Delayed by 
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the December elections and the resulting 
change in government, no action had been 
taken by yearend. 

Mount Isa Mines Ltd., operated its 
copper-lead-zinc-silver mine at Mount Isa 
and a copper smelter at Townsville to 
produce a record 175,000 tons of blister 
copper for the fiscal year ended June 30, 
1975. This output exceeded the rated 
productive capacity of 170,000 tons, which 
was the result of the expansion program 
completed in 1973. 

The Mount Lyell Mining & Railway 
Co., Ltd., a subsidiary of Consolidated 
Gold Fields Ltd., for the year ended June 
30, 1975, increased production 296 to 
27,350 tons of copper in concentrate from 
2.32 million tons of ore grading 1.24% 
copper, mined and milled at its Queens- 
town, Tasmania, operation. Ore production 
came 9096 from underground operations. 
Reserves in all ore zones were estimated 
at 31.7 million tons of proven ore grading 
1.5% copper and 11.4 million tons of 
probable ore grading 1.42% copper. 

Gunpowder Copper Ltd., owned 48% 
by Consolidated Gold Fields and located 
80 miles north of Mt. Isa, increased pro- 
duction 4% to 8,046 tons of contained 
copper. A development program was 
underway to double capacity to 600,000 
tons of ore annually by late 1978. Re- 
serves at Gunpowder's Mammoth mine 
were 8.8 million tons grading 3% copper. 

Cobar Mines Pty., Ltd., owned by BH 
South Ltd., treated 666,300 tons of ore 
averaging 1.9% copper producing 10,700 
tons of copper contained in 42,800 tons 
of concentrates. The severe economic con- 
ditions led to an announcement to cut the 
rate of production from 800,00 to 500,000 
tons per year and to suspend all develop- 
ment work. Drilling prior to this decision, 
however, increased ore reserve estimates 
at the CSA, Chesney, and Gladstone ore 
bodies to 44 million tons. Previous esti- 
mates reported average reserve grades of 
1.0% copper and 4.4% zinc. 

Kanmantoo Mines Ltd., in Kanmantoo, 
South Australia, also held by BH South 
Ltd., decreased production for the fiscal 
year ended June 30, 1975, 16% to 6,626 
tons of copper contained in 32,700 tons of 
concentrates recovered from 967,000 tons 
of copper ore milled. Due to increasing 
losses, BH South announced that the 
Kanmantoo mine would be closed in mid- 
1976. 


Peko-Wallsend Ltd., operated the 
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copper-gold mine at Mount Morgan, 
Queensland, and the Tennant Creek 


copper-gold-bismuth mines in the Northern 
Territory. At the Tennant Creek opera- 
tions, the suspension of all copper mining 
and smelting activities continued through- 
out the year. The smelter was to be kept 
on a care and maintenance basis through 
1976. Copper production for the fiscal year 
ended July 8, 1975, decreased 40% to 
9,800 tons. The production figures repre- 
sent a full rate of production for July- 
December 1974, and production of by- 
product copper only from the mining of 
gold shoots within the Juno, Peko, and 
Warrego mines for January-June 1975. 
During the 1974-75 fiscal year, Mount 
Morgan produced 9,100 tons of contained 
copper in 1.4 million tons of ore treated. 
Remaining reserves were estimated at 2.2 
million tons grading 0.62% copper. The 
smelter handled 82,700 tons of concen- 
trate feed yielding an output of 9,530 tons 
of blister copper. Decreasing ore grades 
and a.major slide in the open pit in 
November led to a yearend decision to 
close down one of the two mills at Mount 
Morgan. 

Botswana.—Bamangwato Concessions, 
Ltd. (BCL), operated the Pikwe open pit 
and underground nickel-copper mine and 
flash smelter and continued development 
work on the Selebi underground ore body. 
Production at Selebi must be phased in 
to offset the depletion of the open pit 
during 1979. Modifications and improve- 
ments to the plant process control areas, 
designed to remove production bottlenecks, 
were scheduled for completion by late 
1976. Ownership of BCL is 1596 by the 
Government of Botswana and 85% by 
Botswana Roan Selection Trust, Ltd. 
(BRST), which in turn is owned 40% by 
the public and about 3096 each by 
AMAX and the Anglo American Corp./ 
Charter Consolidated, Ltd. Group. 

During the year, ore milled increased 
41% to 1,267,500 tons grading 1.15% 
nickel and 0.94% copper compared with 
901,300 tons grading 1.1896 nickel and 
1.01% copper in 1974. Production of a 
15% to 80% copper-nickel matte im- 
proved from 7,345 tons to 18,200 during 
the year, but was still below the 50,000- 
ton planned capacity. The matte product 
was shipped to AMAX's Port Nickel, La., 
plant for refining. The 16,553 tons of 
matte processed yielded 5,000 tons of 
nickel and 6,582 tons of copper. 
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Canada.—Mine production decreased 
12% in 1975 to 798,132 tons of recover- 
able copper. Smelter output decreased 7% 
to 551,150 tons, and refinery production 
decreased 5% to 583,350 tons of copper. 
Mine production decreased in nearly all 
Provinces in 1975 except for New Bruns- 
wick and Newfoundland. Ontario moved 
ahead as the leading copper-producing 
Province with 37% of the total, followed 
by British Columbia 33%, Quebec 16%, 
Manitoba 9%, and the remaining Prov- 
inces 5%. 

In 1975, the double burden of Federal 
and provincial mining tax and royalty 
levies were an important added factor in 
delaying new copper expansion and mine 
development programs in Canada. Changes 
announced or being discussed in the sec- 
ond half of the year indicated the mining 
industry could expect some easing of re- 
strictive taxes in 1976. In particular, the 
Federal Government introduced a new 
“Resource Allowance” deduction amount- 
ing to 25% of resource production profits 
after the deduction of operating and cap- 
ital costs. The Resource Allowance 
recognizes and allows for a_ limited 
deduction of provincial resource taxes 
and increases the tax value of incen- 
tive write-offs, such as exploration and 
development costs. In British Columbia, 
the election of a new Social Credit Gov- 
ernment in December was expected to 
bring changes in the mining tax and royalty 
legislation, which left most mines with 
little or no profits in 1974 and 1975. In 
Manitoba and Saskatchewan, legislation 
passed during the year gave the provincial 
Governments authority to participate di- 
rectly in exploration and development 
projects. The Yukon and the Northwest 
Territories, with no restrictive mining tax 
legislation, saw increased exploration ac- 
tivity relative to the other Provinces. 
There was also a trend, particularly in 
Ontario and Quebec, to provide incentives 
to attract an increased degree of mineral 
processing, smelting, and refining within 
the Provinces. 

In British Columbia, Afton Mines Ltd., 
controlled 5496 by Teck Corp. Ltd., an- 
nounced plans in October for the only 
new major copper development in the 
Province in 1975. The $80 million mine, 
mill, and smelter complex will have a 
capacity of 25,000 tons per year of copper 
with construction scheduled for completion 
in late 1977. The smelter will be the first 
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copper smelter to employ the new top- 
blown rotary-converter (TBRC) process 
developed by International Nickel Co. of 
Canada, Ltd. (INCO) and Dravo Corp. 
The Afton property is located only 8 miles 
west of Kamloops, British Columbia, on 
the route of the Trans Canada Highway 
and electric power and pipelines, which 
must be moved to develop the mine. The 
complex syenite porphyry deposit contains 
34 million tons of open pit ore grading 
1% copper. The heavily oxidized portion 
of the ore body above 500 feet is rich in 
native copper, which is expected to con- 
centrate to a low-sulfur-bearing, high- 
grade 60%-copper product. Under an 
incentive program to encourage the 
construction of copper smelters in the 
Province, the British Columbia Govern- 
ment will provide Afton with payment of 
2 cents per pound of copper produced 
from the smelter during its first 4 years 
of operation. The Province also has an 
option to purchase, at cost, a 5% joint- 
venture interest in the smelter unit, exer- 
cisable for a period of 1 year after com- 
pletion of the project. 

Bethlehem Copper Corp., Ltd. milled 
6.5 million tons of ore grading 0.47% 
copper from open pit mines in the High- 
land Valley, and produced concentrates 
containing 27,300 tons of copper compared 
with 28,500 tons in 1974. Reserves at the 
operating Huestis, lona, and Jersey mines 
total 56 million tons of 0.46% copper. 
Negotiations were underway regarding 
the feasibility of bringing into production 
the 900-million-ton 0.48%-copper ore 
body of Valley Copper Co., in which 
Bethlehem has a 20% interest. Develop- 
ment of the Maggie ore zone, north of 
Highland Valley, with indicated reserves 
of 200 million tons of 0.40% copper equiv- 
alent, was also delayed. 

The Granduc mine of Granduc Oper- 
ating Co., north of Stewart, British Co- 
lumbia, operating at 60% of capacity, 
produced 18,700 tons of copper in con- 
centrate from 1.6 million tons of ore 
grading 1.20% copper. Granduc deferred 
underground development work needed to 


make more ore available for mining after 


1977. Reserves at yearend were 19.6 mil- 
lion tons of 1.69% copper. Engineering 
studies were being made to determine the 
feasibility of mining an estimated 11 mil- 
lion tons of 1.50% copper below the 
2,100-foot level. 
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Lornex Mining Corp. Ltd., controlled 
by the Rio Tinto-Zinc Corp. Ltd., operated 
an open pit copper-molybdenum mine in 
the Highland Valley and produced 53,569 
tons of copper and 1,542 tons of molyb- 
denum in concentrate from 12.9 million 
tons of ore. 

The Bell Copper Div. of Noranda Mines 
Ltd., in Granisle, British Columbia, mined 
4.8 million tons of ore grading 0.46% 
copper in 1975. Concentrate output of 
69,760 tons contained 18,150 tons of cop- 
per. Reserves decreased to 29.6 million 
tons of 0.49% copper and 0.012 ounce 
of gold per ton. 

Brenda Mines Ltd. (50.9% Noranda), 
located in Peachland, British Columbia, 
operating one of the lowest grade porphyry 
copper-molybdenum mines in the world, 
produced a record 10 million tons of ore 
averaging 0.188% copper and 0.052% 
molybdenum yielding 16,600 tons of cop- 
per in concentrates. The initial 5-year con- 
tract with Japanese smelters was not 
renewed, and since mid-1975 copper con- 
centrate was sold to North American 
smelters. Yearend reserves were 126 million 
tons of 0.176% copper and 0.047% 
molybdenum. 

Placer Development Ltd. (33% No- 
randa) operated the Craigmont mine in 
Merritt, British Columbia, and the Gibral- 
ter mine in McLeese Lake, British 
Columbia, during the year. At the Gibral- 
ter mine 11.5 million tons of ore grading 
0.43% copper were milled. Production of 
copper in concentrates was reduced 7% 
to 41,780 tons in response to smelter re- 
quests and the harder ore coming from the 
Granite Lake pit. Reserves decreased to 
308 million tons, with an average grade 
of 0.35% copper. At Craigmont 1.97 mil- 
lion tons of ore grading 1.42% copper 
was milled. The 91,100 tons of concen- 
trates produced contained 26,813 tons of 
copper, an increase of 23% over strike- 
affected 1974. Ore reserves of 7 million 
tons of 1.83% copper were sufficient to 
maintain operations at the 1975 level for 
3 to 4 years. 

Similkameen Mining Co. Ltd., a sub- 
sidiary of Newmont Mining Corp., oper- 
ated its open pit mine near Princeton, 
British Columbia. Seriously affected by 
equipment problems and a 9-week strike, 
output for the year decreased 23% to 
16,300 tons of copper in concentrate from 
milling 4.1 million tons of 0.46% copper 
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ore.. Expansion of the concentrator, from 
15,000 to 22,000 tons of ore per day, was 
completed in September 1975 to permit 
milling an additional 7,000 tons per day 
of material grading about 0.25% copper. 
Ore reserves at yearend were estimated at 
58.2 million tons averaging 0.53% copper. 

Utah International Inc., rebounding 
from the 1974 strike, shipped approxi- 
mately 58,000 tons of copper and 62,000 
ounces of gold in concentrate from its 
Island Copper mine on the northern end 
of Vancouver Island in British Columbia. 
The mill treated 13.7 million tons of ore 
in 1975. 

In Manitoba, Hudson Bay Mining & 
Smelting Co. Ltd., operated nine mines 
and one smelter in the Flin Flon-Snow 
Lake area. Approximately 1.47 million 
tons of ore with an average grade of 2.4% 
copper and 3.0% zinc were mined and 
milled to produce 198,308 tons of a 
16.48% concentrate containing 32,680 
tons of copper, a decrease of 5%. The 
copper smelter produced 65,445 tons of 
anode copper from feed supplied 48% 
from Hudson Bay mines and 52% from 
purchased concentrates. Development work 
continued on the new Centennial and 
Westarm mines with both shafts down to 
over 1,400 feet at yearend. High costs 
shutdown the Dickstone mine in August, 
while depletion of developed ore reserves 
was expected to shutdown the Schist Lake 
and White Lakes mines in 1976. Total 
ore reserves at yearend were about 17.5 
million tons grading 2.77% copper, 2.8% 
zinc, 0.033 ounce of gold per ton, and 
0.52 ounce of silver per ton. | 

Sheritt Gordon Mines, Ltd. operated the 
Fox, Lynn Lake, and Ruttan Lake mines 
in Manitoba with a combined output of 
43,400 tons of copper in concentrates com- 
pared with 50,800 tons in 1974. Copper 
production was down 11% to 27,470 tons 
at the Ruttan open pit mine, in which 3.34 
million tons of ore averaging 0.96% copper 
and 1.90% zinc were milled. The lower 
Ruttan output was attributed to high pit 
equipment downtime and pit slope insta- 
bility problems. At the Fox underground 
mine, 1.0 million tons of ore averaging 
1.74% copper and 1.81% zinc were milled 
with production of copper in concentrates 
decreasing 20% to 15,747 tons. Output at 
the Lynn Lake nickel-copper mine con- 
tinued below expectations, with copper in 
concentrates decreasing 20% to 2,366 tons. 
At yearend, production plans called for 
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reducing output by 25% at both the Fox 
and Ruttan mines. 

The Ontario-based Falconbridge Nickel 
Mines Ltd. delivered 59,260 tons of copper 
from nine nickel-copper mines in Sudbury, 
Ontario, and Manibridge, Manitoba, and 
from five copper-zinc, copper, and iron- 
copper mines in Lake Dufault and Ope- 
miska, Quebec, Sturgeon Lake, Ontario, 
and Tasu Harbor, British Columbia. Con- 
centrates from the nickel-copper operations 
were processed at the company smelter in 
Sudbury and from the other copper-zinc 
operations at the Noranda Mines Ltd. 
sinelter at Noranda. Due to a 10-week 
labor strike at Sudbury that ended on 
November 2, deliveries of copper from the 
integrated nickel operations decreased 
2596 to 20,357 tons. Following the strike, 
production was resumed at 7096 of the 
prestrike level, as three mines, one mill, 
and one of two blast furnaces were shut- 
down and placed on standby status. Ore 
reserves at yearend at Sudbury and Mani- 
bridge were 89.1 million tons averaging 
1.4396 nickel and 0.68% copper. 

Deliveries of copper from Falconbridge 
Copper Ltd. increased 3296 to 38,900 
tons as the new Sturgeon Lake Mines Ltd. 
began full production on February 1. The 
$20 million Sturgeon Lake project, with 
a rated capacity of 1,200 tons per day of 
ore, produced 7,960 tons of copper for 
the year. Ore reserves at yearend were 
calculated at 1.8 million tons grading 
2.85% copper, 10.28% zinc, 1.36% lead, 
9.66 ounces of silver per ton, and 0.022 
ounce of gold per ton. 

INCO mined 21.2 million tons of 
ore with an average grade of 1.40% nickel 
and 0.9296 copper from 16 mines in On- 
tario and Manitoba in 1975, compared 
with 22 million tons of ore with an average 
grade of 1.3996 nickel and 0.9796 copper 
in 1974. Deliveries of copper metal from 
the Copper Cliff refinery decreased 9% 
to 167,275 tons. At yearend, INCO esti- 
mated that proven ore reserves in Canada 
were 415 million tons, containing 1.61% 
nickel and 1.0496 copper. In December, 
production at the Victoria mine was sus- 


, pended to allow the undertaking of a year- 


long redevelopment program. The small 
Kirkwood ore body was nearly mined out 
and expected to close in early 1976. De- 
velopment work on the new Levack East 
mine at Sudbury began during the year 
with startup scheduled for 1984. 
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At Mattagami Lake Mines Ltd. Mattabi 
mine in northwestern Ontario, the con- 
centrator treated 1.08 million tons of ore 
grading 0.97% copper yielding 8,700 tons 
of contained copper in concentrate. Ore 
reserves were 9.9 million tons of 6.70% 
zinc, 0.74% copper, 0.70% lead, 2.62 
ounces of silver per ton, and 0.007 ounce 
of gold per ton. Development work on 
Mattagami's new underground mine at 
Lyon Lake, in the Sturgeon Lake area, 
continued with initial production of 1,000 
tons per day of ore scheduled to begin in 
1978. Reserves at the Lyon Lake deposit 
were increased to 4.03 million tons of 
6.66% zinc, 1.15% copper, 0.63% lead, 
3.39 ounces of silver per ton, and 0.010 
ounce of gold per ton. 

The Geco Division of Noranda Mines 
Ltd., at Manitouwadge, Ontario, produced 
1.6 million tons of ore grading 1.84% 
copper, 3.54% zinc, and 1.44 ounces of 
silver per ton. Concentrates produced con- 
tained 27,400 tons of copper, a decrease 
of 6%. Reserves at yearend were 28.1 mil- 
lion tons grading 1.87% copper, 3.62% 
zinc, and 1.52 ounces of silver per ton. 

Texasgulf Canada Ltd. operated the 
Kidd Creek mine near Timmins, Ontario, 
and mined 3.63 million tons of ore in 
1975, down 296 from 1974. Production 
was about 63% from the open pit and 
3796 from underground. The mine yielded 
228,800 tons of a 25%-copper concentrate 
and 9,600 tons of a copper-silver con- 
centrate during the year, representing only 
a 196 drop in production for the year. At 
the end of 1975, measured and indicated 
reserves above the 2,800-foot level were 
estimated at 86 million tons containing 
2.7096 copper, 5.92% zinc, 2.31 ounces 
of silver per ton, and 0.21796 lead. An 
additional 6 million tons was classified as 
inferred ore. Texasgulf was proceeding 
with a $100 million project to increase 
the mine production rate from 3.6 to 5.0 
million tons per year by adding a fourth 
3,500-ton-per-day circuit to the concen- 
trator and by constructing a mile-deep 
shaft to develop the lower portion of the 
ore body. An agreement was signed in 
mid-1975 with the Mitsubishi Metal Corp. 
of Japan for the process license and basic 
design of a continuous copper smelter and 
mechanized copper refinery. This system 
was reported to be the most environmen- 
tally sound and lowest cost pyrometallur- 
gical copper-smelting process in existence. 
At an estimated cost of ov $250 million, 
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the facility was scheduled for a late 1978 
startup with an initial 100,000-ton-per- 
year capacity, later expanding to 130,000 
tons per year. A gold, silver, and selenium 
slimes-processing refinery was also to be 
built. 

' Union Minière Canada Ltd., continued 
development of its Thierry copper deposit 
in the Pickle Lake, Ontario region with 
planned production for the second half of 
1976 at an annual rate of 1.4 million tons 
of ore milled. Initial output will be from 
two small open pits, to be followed by 
underground mining. Proven reserves 
amounted to 15 million tons averaging 
1.63% copper and exploration work in 
progress indicated further potential. 

In the Northwest Territories, Texasgulf 
reported the discovery of an important 
base-metal sulfide deposit at Izok Lake, 
225 miles north of Yellowknife. Drilling 
at the central of three zones showed 7 mil- 
lion tons of indicated ore containing 3.15% 
copper and 14.8% zinc. 

In Quebec, Campbell Chibougamau 
Mines Ltd. failed to negotiate a new labor 
contract and suspended operations on May 
5, 1975, accounting for the 48% decrease 
in copper production to 6,160 tons. Re- 
serves remaining in the Chibougamau area 
mines total 10.3 million tons grading 
1.72% copper and 0.045 ounce of gold 
per ton. 

The Lake Dufault Division of Falcon- 
bridge Copper Ltd., in 1975, produced 
13,084 tons of copper in concentrate. The 
1% increase in production over that of 
1974 was attributed to a higher grade of 
ore treated. Reserves at yearend were 1.86 
million tons of ore grading 3.5696 copper 
and 4.62% zinc. The Opemiska Division 
milled 952,000 tons of 2.0296 copper in 
1975 to produce 18,383 tons of copper in 
concentrate. Remaining reserves consist of 
5.69 million tons of 2.39% copper. Shaft 
sinking at the Cooke mine was completed 
and development was in progress. 

Madeleine Mines, near Ste. Anne des 
Monts, Quebec, milled 908,000 tons of 
copper yielding 9,677 tons of copper. Ap- 
proximately a 4-year supply of reserves 
remained. 

Noranda Mines Ltd. had an interest in 
the treatment of 49.5 million tons of ore 
containing 216,300 tons of contained cop- 
per from 19 copper and zinc-copper mines 
in Quebec, British Columbia, Ontario, and 
New Brunswick. Shortages of skilled miners 
continued to hamper a number of No- 
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randa's operations during the year. The 
company's two copper smelters at Noranda, 
Quebec, and Gaspé Copper in Murdoch- 
ville, Quebec, treated 879,700 tons of 
concentrates from Noranda operations and 
839,500 tons of custom material from other 
Canadian copper mines and from overseas. 
The 1.7 million tons of total material 
treated yielded 304,200 tons of copper con- 
tained in anodes for a decrease of 10% 
from that of 1974. The Noranda smelter 
accounted for 76% and Gaspé 24% of 
anode production. Canadian Copper Re- 
fineries, Ltd. (CCR) in Montreal East, 
Quebec, operated by Noranda, is one of 
the world's largest copper refineries, with 
a rated annual capacity of 480,000 tons. 
In 1975, refinery production decreased 
1% to 395,000 tons of copper. CCR proc- 
essed the output of the Noranda smelters, 
the Flin Flon smelter of Hudson Bay Min- 
ing & Smelting Co. Ltd., and imported 
and secondary material. 

Noranda's Horne Division in Noranda, 
Quebec, produced 344,300 tons of ore 
averaging 2.1596 copper and 0.135 ounce 
of gold per ton. Reserves of 231,000 tons 
of 1.0596 copper at the Horne mine were 
expected to be depleted by 1976. 

Gaspé Copper Mines Ltd. (Noranda) 
milled 1.25 million tons of 1.19% copper 
ore from the Needle Mountain mine and 
9.75 million tons of 0.4496 copper ore 
from Copper Mountain mine yielding 
48,000 tons of copper contained in con- 
centrates. Reserves at the two mines were, 
respectively, 21.6 million tons of 1.33% 
copper and 201 million tons of 0.38% 
sulfide copper plus 33 million tons of 
0.4596 oxide copper. 

Mattagami Lake Mines Ltd. (43% 
Noranda) treated, at the Mattagami Lake 
mine, 1.29 million tons of ore averaging 
7.396 zinc, 0.6296 copper, 0.86 ounce of 
silver, and 0.014 ounce of gold per ton, 
which yielded 6,000 tons of copper in 
concentrate. Remaining ore reserves to- 
taled 10.8 million tons grading 8.4% zinc, 
0.6596 copper, 0.95 ounce of silver per 
ton, and 0.015 ounce of gold per ton. 

Patino Mines (Quebec) Ltd., a sub- 
sidiary of the Dutch company Patino, 
N.V., operated or had an interest in five 
copper-gold mines in Quebec. Affected by 
a strike for the first 3Y2 months of 1975 
and by the temporary shutdown of the 
Copper Cliff, Jaculet, and Portage mines, 
total mill production of 440,000 tons of 
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1.67% copper was down from the 1974 
input of 859,000 tons of 1.56% copper. 
Metal production derived solely from the 
Copper Rand mine amounted to 6,900 
tons of copper in concentrate, down 45% 
from 1974. Ore reserves at yearend were 
6.2 million tons of 1.74% copper and 
0.055 ounce of gold per ton. The associ- 
ated company, Lemoine Mines Ltd., nearly 
completed its $8.6 million, 400-ton-per-day 
mine and mill complex, 37 miles southeast 
of Chibougamau, with startup scheduled 
for March 1976. The high-grade volcano- 
genic massive sulfide deposit contains re- 
serves of 625,000 ‘tons of 4.5% copper, 
10.8% zinc, 2.7 ounces of silver per ton, 
and 0.138 ounce of gold per ton. 

In the Yukon Territory, Whitehorse 
Copper Mines Ltd., owned in part by 
Hudson Bay and Anglo-American Corp. 
of Canada Ltd., mined and milled 739,000 
tons of 1.51% copper ore and produced 
27,700 tons of a 36% concentrate contain- 
ing 9,972 tons of copper. Development 
work below the 1,750-foot level continued. 

Chile.—Mine production for the year de- 
creased 8% to 913,000 tons of copper as 
Chile continued as the world's second 
largest copper producer behind the United 
States. Production from the large mines 
was as follows: Chuquicamata, 335,800 
tons compared with 393,200 tons in 1974; 
El Teniente, 257,900 tons compared with 
248,500 tons; El Salvador, 89,600 tons 
compared with 88,200 tons; and Andina, 
68,800 tons compared with 75,400 tons. 
Approximately 30,000 to 35,000 tons of 
the production decrease was accounted for 
by the closure of the high-cost Exótica 
mine for the year. 

In the medium and small mine produc- 
tion area, Mantos Blancos decreased out- 
put 9% to 32,200 tons, Empresa Nacional 
de Minera (ENAMI) increased output 
9% to 85,500 tons, and Disputada raised 
production 26% to 35,900 tons of copper. 

Minera Sagasca, S.A. controlled 39% 
by Continental Copper & Steel Industries 
Inc., operated at 30% of capacity for the 
year and produced 6,000 tons of copper. 
Sagasca, due to poor oxide leach recovery 
rates and difficulties in meeting long 
term debt schedules, applied to the Chilean 
Government to suspend operations at 
yearend. 

Production of blister copper at Chile's 
six smelters remained at 798,000 tons, the 
same as in 1974. Electrolytic and fire- 
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refined copper output remained essentially 
constant at 590,000 tons. In 1975, Chile 
exported 776,000 tons of copper contained 
in all classes valued at US$854 million. 
Corporación del Cobre de Chile (Codelco) 
invested approximately $115 million to 
maintain installed capacity and to lower 
production costs, which during the year 
dropped from 51 cents to 48 cents per 
pound of copper. The expenditures in- 
cluded the expansion of the secondary 
grinding plant and a new molybdenum re- 
covery plant at Chuquicamata, and an 
addition of the third reverberatory fur- 
nace, and expansion of the Rancagua 
foundry at El Teniente. 

At Codelco's Andina mine, Cerro Corp. 
was engineering an $18 million project to 
expand mill capacity to produce 86,000 
tons of contained copper by 1978. 

Sociedad Minera Pudahuel CPA, owned 
by private Chilean interests, hired the 
U.S. firm, Holmes and Narver, as engineer 
and construction manager for the $40 
million Lo Aguirre project near Santiago. 
The mine, mill, solvent extraction, and 
electrowinning plant complex is scheduled 
to start production in 1978 at an annual 
capacity of 22,000 tons of cathode copper. 
The Lo Aguirre deposit contained re- 
ported reserves of 10.4 million tons of 
2.1296 copper. 

Of the four large ore bodies being made 
available for foreign exploitation under 
the Foreign Investment Law (DL-600) of 
July 1974, Noranda Mines Ltd. signed a 
letter of intent on Andacolla, located in 
Coquimbo Province, with reserves of 193 
million tons of 0.7596 copper and 0.15% 
molybdenum. Leon Tempelsman & Sons 
signed one for El Abra, with a minimum 
770 million tons grading 0.9% copper, 
while the other two, Quebrada Blanca 
and Los Pelambres, were still in an earlier 
phase of. negotiations. 

Codelco published El Cobre Chileno- 
1975, a comprehensive 500-page book 
that gave a detailed property-by-property 
account of all aspects of the Chilean cop- 
per industry. The book reported the mag- 
nitude of Chile’s copper resources at 10.2 
billion tons of 1.02% copper, demonstrated 
and inferred reserves, plus an additional 
7.3 billion tons of identified subeconomic 
resources averaging 0.32% copper. 

Finland.—Copper output increased 7% 
to 42,770 tons. Principal producing mines, 
operated by Outokumpu Oy, were the 
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Keretti with 14,000 tons, the Vuonos with 
8,260 tons, the Pyhasalmi with 4,970 tons, 
the Hammaslahti with 4,420 tons, and the 
Vihanti with 3,620 tons. 

France.—The French Government com- 
mitted over $55 million during the year 
to establish a raw materials stockpile chiefly 
to purchase copper and nickel to minimize 
the impact of price fluctuations on domes- 
tic industries. The copper stockpile, man- 
aged by the Groupement d'Importation et 
de Repartition des Metaux S.A. (GIRM), 
is reportedly maintained at a level sufficient 
to cover a 2-month consumption. In 1975, 
refined-copper consumption in France 
averaged 34,000 tons per month. 

Indonesia.—Freeport Indonesia, Inc., a 
subsidiary of Freeport Minerals Co., and 
operator of the 11,500-foot-high Gunung 
Bijih (formerly Ertsberg) copper mine in 
Irian Jaya, produced 68,500 tons of copper 
contained in 219,600 tons of concentrates, 
a decrease of 4% from that of 1974. 

Freeport Indonesia Inc. was continuing 
to study the feasibility of maximizing re- 
covery of ore by open pit mining and to 
appraise possibilities for underground op- 
erations. Present estimates project deple- 
tion of the mine's remaining open pit 
reserves between 1981 and 1983. In late 
1975, the Government accepted, in prin- 
ciple, a plan to acquire an 8.5% interest 
in Freeport Indonesia, reducing Freeport's 
equity in Freeport Indonesia to slightly 
over 80%. 

Iran.—Sar Cheshmeh Copper Mining 
Co., an Iranian Government-owned com- 
pany, continued development of the copper 
mine and metallurgical complex in south- 
ern Iran. Design capacity of the $500 
million complex is approximately 160,000 
tons of copper per year with initial pro- 
duction scheduled for mid-1977. Anaconda, 
which is developing and operating the 
project under a technical assistance con- 
tract, reported reserves, at a 0.40% cutoff 
and to a depth of 500 feet, at nearly 500 
million tons of ore averaging 1.13% copper 
and 0.0396 molybdenum. 

Israel.—Timna Copper Mines Ltd., op- 
erating one of the world's highest cost 
copper mines with a capacity of around 
14,000 tons per year, ceased operations 
at yearend. 

Japan.—Mine production of copper from 
the Kuroko deposits of Japan, increased 
3% to 93,000 tons. Mine output con- 
tributed only 1096 of the consumption of 
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refined copper since Japan was dependent 
on imports for about 90% of its copper 
requirements. The continued recession 
and high cost of petroleum imports were 
reflected in the 14% decrease in blister 
copper production to 905,500 tons and 
the 18% decrease in refined copper output 
to 902,400 tons. Based on sales of refined 
copper, Mitsubishi Metal Corp. was the 
leading copper company providing 25% 
of the copper supply, followed by Nippon 
Mining Co. Ltd. (22%), Mitsui Mining 
& Smelting Co. Ltd. (15%), Sumitomo 
Metal Mining Co. Ltd. (15%), The Dowa 
Mining Co. Ltd. (14%), Furukawa Min- 
ing Co. Ltd. (8%), and Toho Zinc Co. 
Ltd. (1%). 

Japan, the world's third largest consumer 
of refined copper, following the United 
States and the U.S.S.R., consumed 
888,700 tons of copper, a decrease of 3% 
from 1974 and 33% from the 1973 record. 

Restricted by the Ministry of Inter- 
national Trade and Industry (MITI) ban 
on exporting copper, in effect the full 
year, producers built-up stock levels at 
yearend to 207,000 tons, up 76% over 
1974 and over 250% above 1973 levels. 
An additional 122,000 tons of stockpiled 
copper was held by Japanese merchants 
and consumers. At yearend, the Japanese 
cabinet approved approximately $100 mil- 
lion to fund a nonferrous stockpiling pro- 
gram beginning in April 1976. The Gov- 
ernment was considering an industry re- 
quest to establish the copper stockpile at 
a 90,000-ton level, but the limited funds 
made this level unlikely. 

Mitsubishi, incorporating a significant 
breakthrough in smelter technology, 
brought its new Naoshima smelter into full 
commercial operation in 1975. The new 
plant, with a design capacity of 4,400 
tons of copper per month, is the first com- 
mercial plant to use the Mitsubishi con- 
tinuous copper smelting and converting 
process. 

Malaysia.—The Mamut Mines Develop- 
ment Co., under the management of Over- 
seas Mineral ¡Resources Development 
Sabah Bhd., a consortium of seven 
Japanese firms, in a joint venture with 
the Sabah Government and other Ma- 
laysian interests, completed development 
of the $94 million mine-mill project near 
Mamut, Sabah. By yearend, technical 
beneficiation problems were delaying ship- 
ments of concentrates from the mill, which 
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is rated at a capacity of 30,000 tons per 
year of contained copper. The dioritic 
porphyry and contact serpentinite ore 
body, discovered by the United Nations in 
1965, contains reserves of 196 million tons 
of ore grading 0.576% copper, chiefly in 
the form of chalcopyrite. 

Mauritania.—The Mauritania Govern- 
ment, which applied for membership in 
CIPEC, completed arrangements in April 
with Charter Consolidated Ltd. for the 
takeover of the Société Miniére de Mauri- 
tania (SOMIMA) copper mine at 
Akjoujt. Charter will continue to operate 
the mine under contract to the Govern- 
ment agency, Société Nationale Industri- 
elle et Miniëre (SNIM). Production for 
1975 was estimated at around 60% of the 
current capacity of 24,000 tons of copper 
in concentrate. SNIM announced prelim- 
inary plans to build a 33,000-ton-per-year 
smelter at Akjoujt. Reserves were esti- 
mated at 23 million tons of 2% copper. 

Mexico.—The Mexican Government 
passed a new mining law effective Feb- 
ruary 20, 1975, which among other items 
increased the compulsory percentage of 
Mexican capital in mining companies from 
51% to 60% when their purpose is to 
exploit ordinary substances, and from 66% 
to 7596 when their purpose is to exploit 
substances forming part of the national 
mining reserve. Mexican copper production 
decreased slightly in all areas during the 
year. Mine production dropped 5% to 
86,200 .tons, smelter output was down 
2% to 84,200 tons, and refined copper 
was down 796 to 69,000 tons. 

Industrial Minera Mexico S.A., in which 
ASARCO has a 34% interest, decreased 
the output of blister copper 7% to 35,100 
tons. Exploration work continued on the 
large El Arco porphyry copper deposit in 
the Baja, California peninsula, with re- 
serves now estimated at 770 million tons 
of about 0.596 copper. Development plans 
called for the treatment of El Arco con- 
centrates at the proposed new La Caridad 
refinery complex at Guaymas. 

Compañía Cuprifera La Verde, S.A., de- 
layed construction of a $100 million, 
27,500-ton-per-year copper project at the 
La Verde deposit at Gabriel Zamora, 
Michoacan, 200 miles west of Mexico 
City. Legal and financing problems post- 
poned the original mid-1975 construction 
startup. Lytton Minerals Ltd., a Hudson 
Bay subsidiary, held a 48% interest in the 
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company with the balance shared equally 
between the Government, Comision de 
Fomento Minero, and the privately held 
Mexican company Sociedad de Fomento 
Industrial, S.A. de C.V. 

Compañía Minera de Cananea, S.A., 
operated the Cananea mine and smelter 
to produce 44,100 tons of copper com- 
pared with 44,400 tons in 1974. Production 
was hampered by labor problems and 
some mechanical breakdowns. An expan- 
sion program designed to achieve a ca- 
pacity of 77,000 tons of copper was ex- 
pected to be completed in 1976. 

Cobre de Sonora, S.A. de C.V. was 
10% owned by the Mexican Government 
and Mexican nationals, with the Gov- 
ernment intending to acquire the remain- 
ing interests, 26.2596 held by Anaconda 
and 3.7596 by Phelps Dodge. The com- 
pany has committed $128 million to de- 
velop the Santa Rosa and Pilares copper 
deposits in the Nacozari region of the 
State of Sonora with annual planned 
capacity of 37,000 tons of copper in 
concentrates. 


Mexicana de Cobre S.A., 44% owned 


by the Mexican Government, continued 
development of the La Caridad porphyry 
copper open pit mine in Sonora. The 
66,000-ton-per-day mill will be followed 
by a smelter and refinery complex at the 
port of Guaymas with a planned capacity 
of 175,000 tons of copper per year by late 
1977. Investment costs increased from 
$480 to $600 million. Ore reserves were 
reported at 760 million tons of 0.76% 
copper and 0.16% molybdenum. 
Panama.—The Government of Panama, 
in a shift in policy, broke off negotiations 
with Canadian Javelin Ltd. and announced 
that the Cerro Colorado deposit with 
reserves estimated at up to 2 billion tons 
of 0.6% copper would be developed by 
the Government. On August 27, 1975, the 
Government signed an agreement to pay 
Canadian Javelin $5 million in cash plus 
$18.6 million worth of 8% tax-free, 20- 
year, Republic of Panama bonds in com- 
pensation for exploration and development 
work already carried out on the property. 
In July, following open bidding, Panama 
selected Texasgulf Inc., in an agreement 
in principle to establish a joint private- 
Government project to exploit Cerro. Col- 
orado at a cost of about $800 million. 
Texasgulf would receive a 15% to 20% 
equity interest in the project and be re- 
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sponsible for the evaluation, construction, 
and operation of the mine. 

In the Cerro Petaquilla area of Central 
Panama, a second major copper deposit 
reportedly containing an estimated 300 
million tons of 0.6% copper was discovered 
by Cobre Panama, S.A., a consortium of 
Japanese mining companies. 

Papua New Guinea.—On September 16, 
1975, Papua New Guinea (PNG) became 
an independent country. As one of the 
new CIPEC member countries, PNG with 
one mine, was the world's 12th largest 
copper producer in 1975. Copper was 
expected to play an increasingly impor- 
tant economic role for PNG as the Ok 
Tedi deposit with reserves of 275 million 
tons of 0.8596 copper and 0.02 ounce of 
gold per ton, and the Freida River deposit 
with 400 million tons of 0.4596 copper 
were considered for development. Includ- 
ing a number of additional known copper 
prospects, this island nation possesses 
around the 10th largest copper resource 
base in the world. 

Bougainville Copper Ltd., controlled 
53.6% by Conzinc Riotinto of Australia 
Ltd. (CRA), 20% by the PNG Govern- 
ment, and 26.4% by the public, milled 
34.3 million tons of a lower grade ore 
containing 0.64% copper and 0.025 troy 
ounce of gold per ton. Copper production 
decreased 6% from that of 1974, owing to 
the lower head grade with 657,000 tons 
of a 28.94% copper concentrate or 190,120 
tons of contained copper. Estimated ore 
reserves in the Panguna ore body at the. 
end of 1975 were 915 million tons of ore 
averaging 0.46% copper and 0.017 troy 
ounce of gold per ton. Moves for the seces- 
sion of Bougainville Island from PNG 
were unresolved at yearend. 

Peru.—Affected by the CIPEC agree- 
ment to cut production 15% and by large 
strike-related losses, Peruvian copper mine 
and smelter production decreased 15%. 
and 11% to 197,340 and 173,081 tons, 
respectively. Copper exports dropped 30% 
to 138,900 tons of copper contained in 
concentrate, blister, and refined products. 
Refinery production, in contrast, increased 
36% to 58,390 tons of electrolytic copper 
as Empresa Minera del Perú's (Minero 
Perú) new, $60 million, 165,000-ton-per- 
year refinery at llo came onstream in July, 
reaching full design capacity in October 
1975. 

Southern Peru Copper Corp. (SPCC), 
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Peru's largest copper operation, lost 69 
days of production at the Toquepala mine 
and 26 days at the Ilo smelter due to 
strikes in 1975. Only 12.2 million tons of 
1.06% copper ore were milled compared 
with 13.5 million tons of 1.24% copper 
in 1974. Blister copper output decreased 
to 119,600 tons from 134,400 tons in 
1974. On July 1, 1975, SPCC entered into 
a commercialization agreement with the 
Government agency Minero Perú Comer- 
cial (MINPECO), under which MIN- 
PECO will take title to, and market all 
Toquepala production. Toquepala reserves 
were estimated at 238 million tons aver- 
aging 0.88% copper. 

Northern Peru Mining Corp, an 
ASARCO subsidiary, operated the Quiru- 
vilca mine and produced 6,200 tons of 
copper in concentrates compared with 
7,400 tons in 1974. 

Compañía Madrigal, a subsidiary of 
Homestake Mining Co., processed 235,700 
tons of ore, up 2096 from 1974, at its 
Madrigal copper-lead-zinc mine in south- 
ern Peru and produced approximately 
11,100 tons of copper concentrates, up 4%. 
Ore grade averaged 1.7% copper, 2.496 
lead, and 5.0% zinc. Plans are underway 
to increase the mill capacity from 770 to 
1,100 tons of ore per day. 

Most of the approximately 65,000 tons 
of remaining mine production came from 
Empresa Minera del Centro del Perú 
(Centromin), the State-owned mining 
agency, which operates one open pit and 
six underground copper mines, including 
the former Cerro Corp. holdings national- 
ized in 1974. Centromin is currently under- 
taking a $46 million expansion of the 


Cobriza mine and mill to increase capacity 


to 7,200 tons of ore per day. 

Peru has embarked on a major develop- 
ment program to increase copper mine 
capacity from 245,000 tons to approxi- 
mately 1,050,000 tons per year. Twelve 
new copper deposits with combined re- 
serves of over 4 billion tons of ore con- 
taining over 27 million tons of copper were 
in various stages of construction, planning, 
and feasibility studies. These 12 projects 
were planned to establish 800,000 tons of 
new copper capacity at an estimated cost 
of over $4 billion. From 300,000 to 
500,000 tons of this new capacity was ex- 
pected onstream by 1980 with the re- 
mainder dependent on market conditions 
and financing. In addition, Minero Perü 
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was scheduled to complete the doubling of 
the capacity of the Ilo refinery to 330,000 
tons of electrolytic copper per year by 
1977 at a cost of $85 million. Centromin 
was planning a $52 million project to 
expand La Oroya refinery capacity from 
52,000 tons to 80,000 tons of electrolytic 
copper. | 

The major projects included Cuajone 
(SPCC and Billiton, B.V.), Toro Mocho 
(Centromin), and Minero Perü's Santa 
Rosa/Cerro Verde, Michiquillay, and 
Quellaveco deposits. Construction of the 
$656 million Cuajone mine, mill and 
smelter project was on schedule with start- 
up planned for mid-1976 at an annual 
capacity of 170,000 tons of blister copper. 
Cuajone ore reserves were estimated at 470 
millon tons of 196 copper. Centromin 
awarded a consortium of Fluor Utah Inc., 
Furukawa Mining Co. Ltd., Furakawa 
Electric Co. Ltd., and Mitsui & Co. Ltd., 
a contract to carry out a feasibility study 
on the Toro Mocho mine-smelter project, 
with a design capacity of 90,000 tons per 
year of blister copper. Located 90 miles 
east of Lima, Toro Mocho was planned 
for a 1982 startup at an estimated cost of 
$730 million. Reserves at Toro Mocho 
were estimated at 330 million tons of 
0.7796 copper. 

The ‘superjacent Cerro Verde/Santa 
Rosa deposits contain Peru's largest copper 
reserves. Cerro Verde, which contains 94 
million tons of 0.70% copper, approxi- 
mately half of which is oxide ore, overlies 
the giant Santa Rosa sulfide ore body with 
reserves of 1.3 billion tons of ore averaging 
0.55% copper. Engineering work was 
underway on the $100 million, first-stage 
development of the oxide property, a cop- 
per mine. with an annual capacity of 
36,000 tons, scheduled for completion in 
1977. The second-stage development of 
Santa Rosa was to add 182,000 tons of 
annual copper capacity and include a 
smelter-refinery complex to be built at 
Matarani. The project, scheduled for com- 
pletion in 1980, would cost Minero Peru 
an estimated $1.3 billion. 

Michiquillay, with ore reserves of 650 
million tons averaging 0.72% copper, was 
expected to require $800 million to develop 
an annual concentrate capacity of 88,000 
tons of contained copper by 1980. At 
Quellaveco, tentative plans called for a 
$600 million project to produce 80,000 
tons of blister copper by about 1980. Re- 
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serves were estimated at 440 million tons 
of ore grading 0.80% copper. 

Among the smaller projects, Minero 
Perú planned to develop the 56-million- 
ton, 2.0% copper Tintaya deposit. A $100 
million mine-mill facility to produce 33,000 
tons of copper in concentrates was planned 
for 1980 or later. Minero Perú, in asso- 
ciation with Geomin of Romania, was 
planning to bring the  91-million-ton, 
1.45% Antamina deposit into production 
in 1978 at a rate of 44,000 tons of copper 
per year at an estimated cost of $100 mil- 
lion. In the private sector, Mitsubishi 
Metal Corp. and Compañía Minera De 
Los Cerros Negros, a Homestake Mining 
Co. subsidiary, announced discovery of a 
deposit in the Bronce area near Pashap 
containing 50 million tons of ore grading 
0.8% copper and 0.0596 molybdenum. 
The companies started a feasibility study 
for a 20,000 to  30,000-ton-per-year 
operation. 

Philippines.—The Philippines maintained 
eighth rank among world copper producers 
with 11 mining companies producing 
249,900 tons of copper contained in con- 
centrates and direct-shipping-grade ore. 
Total identified reserves of copper were 
estimated at 3.85 billion’ tons of ore with 
an average grade of 0.48% containing 
18.5 million tons of copper. Approximately 
6096 of the total contained copper is 
located in developed deposits and 40% 
is awaiting development. Studies con- 
tinued on the part of both industry and 
government on establishing smelter facili- 
ties in the country, but no firm decisions 
had been made by yearend. To assist the 
depressed industry, the Government re- 
moved the 30% premium export duties 
on byproduct gold and silver on January 1 
and the remaining 2% export duty on 
copper on March 21. To decrease de- 
pendence on Japanese smelters, the Phil- 
ippines began opening new markets for 
copper in 1975, primarily in the People's 
Republic of China and Eastern Europe. 

Atlas Consolidated Mining & Develop- 
ment Corp. one of the largest copper 
producers in Asia, milled 25.7 million tons 
of 0.5296 copper ore. It produced 379,100 
tons of concentrates, which contained 
112,540 tons of copper, up 17% from that 
of 1974. The company operated the Frank, 
Lutopan, and Biga mines on Cebu Island, 
Central Philippines. Atlas announced plans 
to develop, at a cost of $100 million, the 
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new Carmen open pit located between 
the Frank and Biga pits and an associated 
35,000-ton-per-day mill by early 1977. The 
Carmen ore body contained reserves of 
352 million tons grading 0.4396 copper. 
These reserves were in addition to the 769 
million tons of 0.4796 copper contained 
in the two operating properties. Atlas also 
initiated plans to construct, pending Gov- 
ernment approval, a new $200 million 
smelter, refinery, and acid plant complex 
by 1978. The smelter will be built to 
handle 525,000 tons of concentrates an- 
nually. In 1975, average concentrate grade 
was 29.796 copper. Capacity of the re- 
finery was planned at 144,000 tons. 

Marcopper -Mining Corp., a subsidiary 
of Placer Development, Ltd., milled 7.2 
million tons of 0.58% copper ore. The 
copper contained in the concentrates was 
38,300 tons, off 26% from 1974. Minable 
reserves at yearend were 95 million tons 
at a 0.40% cutoff and a 0.58% average 
grade of copper. A $43 million expansion 
program to increase mill capacity from 
18,000 to 27,000 tons per day was largely 
completed by yearend. 

Marinduque Mining & Industrial Corp. 
operated the Sipalay open pit in Negros 
Oriental and the Bagacay pit in Samar. 
At Sipalay, despite a drop in head grade 
from 0.66% to 0.5796, copper production 
for the year totaled 26,753 tons of con- 
tained copper, about the same as in 1974. 
Plans to increase the Sipalay mill capacity 
from 20,000 to 55,000 tons per day of 
ore were suspended until more favorable 
economic conditions prevail. Production at 
Bagacay amounted to 7,018 tons of copper 
contained in 28,300 tons of concentrates 
and, in addition, 23,700 tons of direct- 
shipping-grade ore. Grade of the direct- 
shipping ore based on reserves was 12.72% 
copper. Approximately 3 years of reserves 
remain at Bagacay. In 1975, Marinduque, 
Lepanto Consolidated Mining Co., and two 
other Philippine mining companies formed 
the Copper Smelter Corp. of the Philip- 
pines (CSCP). CSCP completed process 
and design engineering studies for a $250 
million flash smelter and refinery complex 
to be established in Negros Occidental with 
a capacity of 93,000 tons of cathode cop- 
per per year plus byproduct gold and 
silver. Plans for the project have been 
submitted to the President's Copper Smel- 
ter Advisory Committee for approval and 
possible Government assistance. 
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Philex Mining Corp. increased produc- 
tion 3% in 1975 to 29,880 tons of copper 
contained in concentrates. The company 
operated the Santo Tomas 11 underground 
mine near Benguet, northern Luzon, with 
reserves of 177 million tons of ore grading 
0.45% copper and 0.031 ounce of gold 
per ton. Mill capacity was increased from 
15,400 to 26,500 tons of ore per day by 
July 1975. 

Lepanto Consolidated Mining Co. op- 
erated the Lepanto underground mine in 
Mt. Province, northern Luzon, with pro- 
duction of 14,670 tons of copper con- 
tained in concentrates representing only 
50% of the 1968-73 average output. The 
mill treated 899,000 tons of ore yielding 
53,800 tons of concentrates. ASARCO, 
which normally handles the bulk of 
Lepanto high arsenic-antimony concen- 
trates, reduced smelting of Lepanto feed 
for the last 3 months of 1975 due to the 
affect of U.S. arsenic air pollution regu- 
lations on its Tacoma, Wash., smelter. 
With a stockpile in hand of 64,000 tons 
of concentrates, greater than the year’s 
production of 48,300 tons, the decision 
was made to suspend Lepanto operations 
on December 10, 1975. Reserves at the 
Lepanto mine were reduced at yearend to 
8.3 million tons of 2.62% copper and 
0.137 ounce of gold per ton. Legal claim 
problems delayed engineering feasibility 
studies on Lepanto’s Hinobaan deposit in 
Negros Occidental. Reported reserves at 
Hinobaan by yearend were increased to 
155 million tons of 0.5% copper. 

Western Minolco, in the first full year 
of operation at its Boneng and Lobo ore 
bodies at Benguet, northern Luzon, pro- 
duced 38,075 tons of concentrates from 
4.3 million tons of ore milled in 1975 con- 
taining 9,350 tons of copper. An expansion 
program was started to increase the initial 
mill capacity of 16,500 tons of ore per 
day to 33,000 tons of ore per day, equiv- 
alent to about 50,000 tons of contained 
copper annually by 1976. Combined ore 
reserves at Boneng-Lobo were estimated at 
108 million tons of 0.48% copper. 

Poland.—In 1975, ore mined totaled 18.7 
million tons yielding 297,600 tons of 
copper, an increase of 36% over 1974. 
Copper mine production came mainly 
from three underground mines, Lubin, 
Polkowice, and Rudna, all located in the 
sedimentary Kupferschiefer beds of the 
Legnica-Glogow copper region. A new 
smelter was planned for this region as 
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copper production was planned to in- 
crease 2096 annually. Poland's copper de- 
velopment program was based on reserves 
which increased fourteenfold since 1954, 
and including one deposit being exploited 
in the Lubin area, described as one of the 
world's largest copper deposits. 

Rhodesia, Southern.—M.T.D. (Mangula) 
Ltd., a Messina Transvaal subsidiary, dur- 
ing the year ending September 30, 1975, 
produced 14,900 tons of copper in con- 
centrates and precipitates from the Man- 
gula mine about 80 miles northwest of 
Salisbury. Concentrates containing 14, 900 
tons of copper were produced from milling 
1.4 million tons of sulfide ore. Precipitates 
containing 2,200 tons of copper were pro- 
duced from treating 377,000 tons of an 
oxidized ore in the leach plant. Leach 
plant operations were closed at yearend 
due to the exhaustion of oxide reserves. 
Proven sulfide ore reserves were 16.5 mil- 
lion tons averaging 1.24% copper. The 
Norah and Silverside mines produced an 
additional 3,040 tons and 1,820 tons, re- 
spectively, of copper in concentrates. 
Proven ore reserves were 3.26 million tons 
of 1.2196 copper at the Norah mine and 
515,000 tons of 1.6796 copper at the 
Silverside mine. 

Lomagundi Smelting and Mining Ltd., 
also a Messina Transvaal subsidiary, 


produced 1,930 tons of copper in concen- 


trate from mining and milling 282,200 
tons of 0.95% copper ore from the Alaska 
mine. The Shackleton mine yielded 11,440 
tons of copper in concentrate from 691,000 
tons of 1.75% copper ore. Proved reserves 
at yearend were 500,000 tons of 1.18% 
copper at the Alaska mine and 1.7 million 
tons of 1.94% copper at the Shackleton 
mine. The Gwai River mine produced 536 
tons of copper in concentrate from mining 
and milling 75,000 tons of 0.78% copper 
ore. The mine was placed on a care and 
maintenance basis in March 1975. Only 
207,000 tons of 1.00% proven copper 
reserves remained. 

South Africa, Republic of. —O”okiep Cop- 
per Co., Ltd., a subsidiary of Newmont 
Mining Corp., mined and milled 2.6 mil- 
lion tons of ore with an average grade of 
1.38% copper, which yielded 33,800 tons 
of blister copper compared with 35,800 
tons in 1974. Ore reserves at O'okiep 
mines at the end of 1975 were estimated 
at 29.5 million tons averaging 1.62% 
copper. Adverse market conditions forced 
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the shutdown of two mines and one of 
three mills by the company. O'okiep and 
the Tsumeb Corp. Ltd. (South-West 
Africa) continued to defer construction 
of a new 130,000-ton-per-year electrolytic 
copper refinery in the Capetown area to 
refine the smelter output of the two 
companies. 

Palabora Mining Co. Ltd., assisted by 
good demand for copper in South Africa, 
produced 101,200 tons of copper, a 1% 
increase over that of 1974. The ore milled, 
21 million tons of 0.56% copper, was 
equal to the 1974 level. A major, $100 
million expansion of the open pit mining 
and ore processing facilities was underway 
with completion expected early in 1977. 
Milling capacity was to be increased from 
an average 58,000 tons to 82,000 tons of 
ore per day, equivalent to 138,000 tons of 
copper annually The capacity of the 
electrolytic refinery will be increased to 
handle the entire copper output, allowing 
Palabora to retain its position as one of 
the lowest cost copper producers in the 
world. 

Messina (Transvaal) Development Co. 
mined and milled 1.13 million tons of 
0.94% copper ore from its Messina mine, 
which yielded 10,450 tons of copper in 
concentrate. The tonnage of proved ore 
reserves at yearend was estimated at 5.4 
million tons averaging 1.40% copper. 

South-West Africa, Territory of.—The 
Tsumeb Corp. Ltd. mined 467,000 tons 
of ore from the Tsumeb mine averaging 
4.27% copper, 9.73% lead, and 2.47% 
zinc. At the Kombat mine 337,200 tons of 
ore grading 1.3196 copper and 2.17% 
lead was milled. The Matchless mine, near 
Windhoek, produced 112,600 tons of 
higher grade ore averaging 2.72% copper. 


Smelter production at Tsumeb was 40, 100 


tons of blister compared with 51,400 tons 
in 1974. Approximately 35% of this total 
was from smelting of toll and custom con- 
centrates. The smelter was expanded during 
the year to handle an additional 140,000 
tons per year of toll and custom concen- 
trates from other mines in South-West 
Africa. Combined ore reserves at the end 
of 1975 were estimated at 8.9 million tons 
averaging 4.24% copper, 5.76% lead, and 
1.30% zinc for the Tsumeb, Kombat, and 
Matchless mines and the Asis Ost and 
West ore bodies, recently discovered ad- 
jacent to Kombat. 


Oamites Mining Co. (Proprietary) 
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Ltd. (75% Falconbridge) milled 626,100 
tons of ore grading 1.31% copper. Metal 
recovery in 21,000 tons of concentrate was 
93.40% yielding 7,553 tons of copper, 
an increase of 8% over 1974. The increase, 
offsetting the lower tonnage mined, was 
attributed to improved grade and mining 
control and higher metallurgical recovery. 

Spain.—Rio Tinto Patiño S.A. (RTP), 
operated the Cerro Colorado open pit 
mines and a custom smelter-refinery com- 
plex in the southern province of Huelva 
in 1975 and the Santiago open pit mine 
in northwest Spain, which started up in 
June 1975. The Santiago mine, with an 
annual design capacity of 7,900 tons, in 
its first 6 months of operation, treated 
787,000 tons of ore yielding 4,850 tons of 
copper. At Cerro Colorado, despite a 7% 
increase in ore treated to 3.26 million tons, 
total copper production decreased 10% 
to 21,600 tons. Ore reserves remaining 
include 70 million tons of 0.64% copper 
at Cerro Colorado and 20 million tons of 
0.68% copper at Santiago. A major ex- 
pansion program was completed during the 
year at Huelva with the opening of a new 
flash smelter and a second acid plant in 
September, increasing anode copper ca- 
pacity to 93,000 tons annually. 

The RTP smelter produced 61,000 tons 
of anode copper from primary feed and 
57,900 tons from secondary sources. The 
expanded electrolytic refinery, with a ca- 
pacity of 116,000 tons, produced 88,600 
tons of refined copper compared with 
80,800 tons in 1974. 

Andaluzia de Piritas, S.A., began initial 
production from the Aznacolla mine in 
southern Spain in mid-1975. The $170 
million mine-mill development will have a 
capacity of 14,000 tons of contained copper 
annually. Reserves in the complex pyritic 
and cupriferous shale ore deposit were esti- 
mated at 86 million tons of about 0.44% 
copper. 

Sweden.—Boliden Aktiebolag, which 
produces essentially all of Sweden’s blister 
and refined copper, announced plans to 
expand the capacity of the Ronnskar 
smelter-refinery complex to 94,000 tons 
per year by 1978 and to 110,000 tons per 
year at a later date, at a total estimated 
cost of $200 million. 

U.S.S.R.—In 1975, the Soviet Union 
produced an estimated 1,019,000 tons of 
copper, including 843,000 tons of primary 
and 176,000 tons of secondary copper. An 
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estimated 227,000 tons of this output was 
exported in 1975. The Kazakstan copper 
industrial region continued to be the main 
center of copper production having in- 
creased refined metal production 50% 
during the 1971-75 period with an addi- 
tional 25% increase called for under the 
1976-80 5-year plan. While a shortage of 
ore was experienced at the Balkhash and 
Dzhezhazgan complexes within Kazakstan, 
the small Sayak-III porphyry copper open 
pit mine at Balkhash was completed, and 
development work at the No. 65 mine, 
within the large, sedimentary 1.6% to 
1.9% copper-sandstone deposits of Dzhez- 
hazgan, was begun during the year. Sched- 
uled for completion by 1980 in Kazakstan 
are the new Akchu-Spassk, Dzheladinsk, 
Kargalinsk, Orlovsk, and the polymetallic 
Irtysh mines, and the expansion of the 
Tishinenk and Annensk mines. 

In the Urals, the second largest copper- 
producing region, a prolonged lag in ex- 
ploration and mine development created 
an imbalance between mine and smelter 
production. The Urals mines can supply 
only two-thirds of the concentrate feed for 
the Krasnouralsk, Kirovograd, and Kara- 
bash smelters, with the remaining feed 
requirements transported in at higher costs. 
Mine expansion and development programs 
were near completion or underway at 
Gaysk, Orenburg Oblast, and Bashkir. 

In Uzbekstan, development of the Sary- 
cheku copper mine, in the Almalyk 
porphyry copper mine and flash smelter 
complex, was completed in 1975. At the 
Norilsk copper-nickel complex in Siberia, 
three Finnish firms were constructing an 
Outokumpu-design flash smelter capable 
of treating 600,000 tons of copper con- 
centrate annually. The Soviet Government 
is currently soliciting bids from western 
firms for a 110-ton-per-day pilot plant to 
test the Udokan sedimentary copper de- 
posit in eastern Siberia. The deposit was 
reportedly one of the largest copper re- 
serves in the world with reserves estimated 
at over 1.3 billion tons of ore containing 
an average copper content of about 2%, 
approximately 20% in the oxide form. 
Rio-Tinto Zinc has submitted bids on the 
pilot plant and Earth Resources Co. 
(ERC), was negotiating with the Soviet 
Union on the licensing of a patented 
flotation developed by ERC for improving 
the recovery of copper from similar sedi- 
mentary oxide ores at the Nacimiento, 
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N. Mex., mine. The Udokan deposit has 
the potential for producing up to 440,000 
tons of refined copper per year. Develop- 
ment of another major mining complex 
was also underway on the porphyry 
copper-molybdenum deposit at Erdenet, 
Mongolia. 

Yugoslavia.—Estimated primary produc- 
tion of copper by Rudarsko Topionicarski 
Bazen (RTB), Bor, Serbia, included 
126,700 tons of copper in concentrates, 
178,600 tons of blister copper, and 136,600 
tons of refined copper. RTB operated a 
mine, flotation plant, and smelter at Bor, 
and a mine and flotation plant at Maj- 
danpek. Expansion of the Majdanpek mill 
to handle 12 million tons of ore annually 
was completed during the year. Develop- 
ment work continued on the large 660- 
milion ton, 0.596 copper deposit at 
Krivelj with plans for an annual capacity 
of 66,000 tons of copper, to be reached 
by 1981. Work also continued on the de- 
velopment of the second major copper- 
producing facility in Yugoslavia at Bucim, 
near Radoviste, Macedonia. Work on a 
mine and beneficiation plant at the Bucim 
copper deposit continued during the year 
and was scheduled to reach an annual 
capacity of 23,000 tons of copper in con- 
centrates by 1977. 

Zaire.—Mining the highest grade copper 
ore in the world with an average reserve 
content in producing mines of 3,83% 
copper, Zaire produced 547,100 tons of 
copper, less than 1% below that of 1974. 
Disruptions caused by the closure of the 
Benguela railroad from Shaba Province 
to the Angolan port of Lobito, as a result 
of the Angolan Civil War, had a strong 
impact on the economy and copper indus- 
try of Zaire in the latter part of 1975. 
According to CIPEC statistics, Zaire was 
able to export only 6896 of 1975 copper 
production. With the loss of the Benguela 
railroad, which normally handles 38% 
of Shaba's imports and 61% of its exports, 
primarily mineral, alternative overland ` 
trade routes were established. Zairian cop- 
per was redirected through Zambia to the 
Mozambique port of Beira and via the 
newly opened Tanzania-Zambia Railway 
(Tazara), to the port of Dar es Salaam. 

The Government mining agency, La 
Générale des Carriéres et Mines du Zaire 
(Gécamines), which operated 10 mines, 
5 mills, 1 copper smelter at Lubumbashi, 
and 2 copper-cobalt refineries at Shituru 
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and Luilu in Shaba Province, produced 
510,860 tons of copper including 160,750 
tons of blister and 335,650 tons of copper 
refined shapes. Plans to increase annual 
production of copper to 628,000 tons by 
1978 were still on schedule. Plans called 
for the construction of a 138,000-ton-per- 
year flash smelter and a 100,000-ton-per- 
year electrolytic copper refinery, all near 
Kolwezi, Shaba. As part of the expansion 
program, two new, Open pit mines at 
Dikuluwe and Mashambe, with combined 
reserves estimated at 171 million tons of 
4.1% copper and 0.3% cobalt, opened in 
late 1975 but operated at a low rate due 
to diesel fuel shortages. The Gécamines 
refinery at Lubumbashi was also scheduled 
to be expanded from 143,000 tons per 
year to 176,000 tons per year by 1980. 

The joint Zairian Government-Japanese 
company Société de Dévelopement Indus- 
triel et Minière du Zaire (SODIMIZA), 
operated the Mushoshi mine and mill in 
Shaba Province increasing mine production 
1296 to 1.68 million tons of ore in 1975. 
Production of 103,950 tons of concentrate 
with an average copper content of 34.4% 
yielded 35,760 tons of contained copper. 
SODIMIZA continued development of the 
Kinsenda mine during the year but pro- 
duction is not expected to begin before 
1978. 

Société Miniére de Tenke Fungurume 
(SMTF), controlled by the Republic of 
Zaire (20%) and a consortium comprised 
of Charter Consolidated Ltd. and Associ- 
ated Companies (2896), AMOCO Min- 
erals Co. (28%), Mitsui and Co. Ltd. 
(1496), Bureau de Recherches Geologiques 
& Miniéres (3.5%), Omnium des Mines, 
S.A. (3.5%), and Leon Templesman & 
Son Inc. (3%), made substantial progress 
on the construction and development of 
the Tenke-Fungurume project up until 
August 1975. At that time regional fuel 
shortages and serious financial support 
problems threatened the continuation of 
the project. By yearend, consideration was 
being given to suspending work on the 
165,000-ton-per-year mine-electrowinning 
refinery complex originally scheduled for 
completion in 1977 with cost estimates 
that increased from $600 million to $900 
million. 

Zambia.—The Government assumed full 
operational control over the Zambian 
copper industry during the year as the 
management and sales contracts with both 
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AMAX Inc, and the Anglo-American 
Corp. of South Africa Ltd. were termi- 
nated. AMAX is to receive compensation 
of $34 million owing to the contract termi- 
nation. A new Metal Marketing Corp. of 
Zambia, Ltd. (Memaco), has been set up 
to handle all copper sales on behalf of the 
Government. Low prices and export trans- 
portation problems precipitated by the An- 
golan Civil War left the industry in serious 
financial difficulties. The closure of the 
Benguela railroad to the port of Lobito, 
Angola, in August caused the declaration 
of “force majeur" on 20% of copper 
deliveries from early September with Roan 
Consolidated Mines Ltd. (RCM) increas- 
ing it to 30% and Nchanga Consolidated 
Copper Mines Ltd. (NCCM) to 40% in 
October. The new Tazara railroad began 
operations on a limited basis in September 
with shipments of copper to the port of 
Dar es Salaam. Mine production in 1975 
decreased 396 to 746,200 tons of recover- 
able copper, and blister and refined copper 
output decreased 796 to 693,500 tons. 
RCM mined 17.5 million tons of ore 
with an average grade of 2.01% yielding 
318,100 tons of copper during the year 
from the Mufulira, Luanshya, Chambishi, 
Chibuluma, and Kalengwa mines. RCM 
also operated two smelters at Mufulira and 
Luanshya that produced 311,650 tons of 
anode copper. The Mufulira and Ndola 
Copper refineries produced 344,600 tons 
of copper cathodes, 304,200 tons of which 
was cast into wirebars. The electrowinning 
plant at Chambishi produced 16,270 tons 
of leach cathodes. Poor ground conditions 
continued to cause difficulties at Mufulira 
and Luanshya; production was suspended 
for 4% months at Chambishi to concen- 
trate on overburden stripping. Work con- 
tinued on a $200 million development pro- 
gram to expand mine production at the 
Baluba section of Luanshya, Chibuluma, 
and Chambishi; to extend the Chambishi 
leach plant; and to build an anode slimes 
treatment plant at Ndola. Development 
of the Kalushi East mine has been de- 
ferred. Ore reserves at all RCM mines 
are estimated to total 375 million tons 
of ore with an average grade of 2.9696 
copper. The Mufulira and Luanshya mines 
contain 79% of this reserve total. 
NCCM for the year ended March 31, 
1975, produced 450,473 tons of finished 
copper from operations at its Rokana, 
Konkola, and Chingola mine divisions, its 
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smelter-refinery complex at Kitwe, and 
from the refinery at Chingola. At the 
Rokana division, mine output increased 
896 to 157,500 tons of copper. The 14,000- 
ton-capacity Mindola open pit and oxide 
treatment plant were placed on a care and 
maintenance basis at the end of 1975 
while expansion of the Mindola under- 
ground operations continued. At the Kon- 
kola division, mine production decreased 
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596 to 57,870 tons. Production of copper 
at the Chingola division decreased 496 to 
366,180 tons, 6096 of this from five open 
pit operations. A major low-grade tailings 
leach plant completed its first year of 
operation in April 1975 with low copper 
recovery rates still a problem. NCCM con- 
trols 578 million tons of ore reserves aver- 
aging 3.2096 copper with 43% of these 
held within the Chingola division. 
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A study of porphyry copper occurrences 
in the Southwestern Pacific Island arc 
areas showed that, compared with Western 
Hemisphere porphyries, the deposits are 
geologically younger and have less discrete 
zones of alteration. A similar study of 
copper porphyry occurrences in the North- 
ern Caribbean region compared the asso- 
ciated intrusive rocks with those of the 
Southwest Pacific and continental porphyry 
deposits The generally assumed inverse 
tonnage-grade ‘relationships for porphyry 
copper deposits have been challenged and, 
if true, have important implications for 


total resource estimates and future mining 
grades. 


A microscopic study on samples from a 
drill core yielded a detailed analysis of the 
mineralogy and paragenesis of a portion of 
the copper- nickel deposition in northern 
Minnesota. Geologic descriptions of a 
porphyry copper deposit and several mas- 
sive sulfide copper deposits were pub- 
lished.° 

The technology and economic evaluation 
of processing ocean nodules, using hydro- 
metallurgical techniques, was published.” 
Another article described the use of a 
pyrometallurgical method as an alternative 
approach for processing the nodules.? Use 
of petrography as an important tool to 
evaluate processing options for copper ores 
was described in an article on the subject.? 

A pilot-scale test on injection of oxygen 
into a near dormant leach resulted in a 
significant reactivation of the leaching with 
the improvement attribute to stimulation 
of bacterial action, better oxidation, and 
increased permeability.” Experiments on 
crushing and sizing of copper-containing 
mine strip waste with the fines treated by 
flotation and the coarse treated by leaching 
resulted in a 71% copper recovery, com- 
pared with a 48% recovery by leaching 
the unsized material.“ Field tests on frag- 


menting a copper deposit for potential in 
situ leaching showed suitable fragmentation 
for the tests of 15-, 20-, and 25-foot spac- 
ings to a depth of 110 feet.” 

Cyprus Mines Corp. reported promising 
results from demonstration plant tests in 
the continuing development of its Cymet 
hydrometallurgical process for treating 
copper sulfide concentrate. New procedures 
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eliminated the electrorefining circuit and 
yielded a high-purity copper with a re- 
duction from a high power consumption 
of 3.5 to less than 1 kilowatt-hour per 
pound of copper produced. Preliminary 
engineering and economic studies indicated 
that the process may result in a significant 
Saving in capital and operating costs com- 
pared with conventional pyrometallurgical 
processes.“ 

Several review articles“ evaluated de- 
velopments in hydrometallurgy with respect 
to the relative economics of copper pro- 
duction and efficiencies of environmental 
controls. Another article presented infor- 
mation on the application of stainless steel 
as containment vessels and other equipment 
in hydrometallurgy.” 

Research has shown that sulfur in cop- 
per concentrate can be converted into 
insoluble anhydrite by roasting the con- 
centrate with lime. After leaching the 
calcine to recover the metal values, the 
residues may be discarded without harm 
to the environment." Laboratory tests on 
copper concentrate utilizing a combined 
nitrogen roast—two stage leach—electro- 
winning approach show promise as a 
process for recovering copper, sulfur, iron 
oxide, and valuable minor metals with a 
minimum impact on the environment." 
Recent research has improved on pro- 
cedures to recover copper and iron from 
a leach solution and to recover sulfur from 
the residue resulting from a ferric chloride 
leach of chalcopyrite concentrate.“ Chlo- 
rination rates of sulfide minerals for appli- 
cation to hydrometallurgy processes were 
determined and analyzed.? Research on 
the application of solvent extraction to 
alkaline leach solutions was published.? 
An article described the initial phase of a 
study to recover copper and elemental sul- 
fur from copper concentrate by using a 
sulfur dioxide pressure leaching process." 

An article reviewed the history of 
reverberatory-converter smelting and the 
emerging new smelting processes in re- 
sponse to tightening energy supplies and 
stringent environmental controls." Investi- 
gations by the Smelter Control Research 
Association to control sulfur dioxide emis- 
sions were described in an article with 
particular emphasis on the promising 
ammonia double-alkali process.“ Bench- 
scale tests were conducted to demonstrate 
the use of hydrogen for a direct-reduction 
process of recovering copper from copper 
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concentrate.” 

A paper reviewed the theory of the 
electrocrystallization of copper and extrap- 
olated the fundamental conclusions to 
practical problems in the electrodeposition 
of copper." Other research determined 
parameters of resistance and current dis- 
tributions in copper refinery tankhouses.* 
An article reviewed the economic and 
technical advantages causing a greater ap- 
plication of the use of titanium cathodes 
in the starter sheet sections of copper 
refineries.” 

Results of a study to identify and assess 
the relative importance of factors affecting 
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Table 2.— Copper produced from domestic ores, by source 
(Thousand short tons) 


Year Mine Smelter Refinery 
E ee eo ec oe 11 E E 1,522 1,471 1,411 
19172 EEN 1,665 1,649 1,680 
1972. A ES II y y e u os 1,718 1,705 1,698 
10074. AS PFF 1.597 1.532 1.421 
e EE SES 1,418 1,374 1,286 


Table 3.—Copper ore and recoverable copper produced, by mining method 


(Percent) 

Open pit Underground 

Year O A OEA 

Ore Copper 1 Ore Copper ? 
1971111 J; ³ĩV5——— ⁵ðͤ4 A 2 88 82 12 18 
Jö ſſſdſſdddũddꝙü / 8 85 80 15 20 
e . EE 89 78 11 22 
1717. ¹˙ð¹.³. ³ ·¹·wmw¹AA K ⁵ 89 81 11 19 
11 ³ a LS Sus 89 80 11 20 


1 Includes copper from dump leaching. 
3 Includes copper from in-place leaching. 


Table 4. Mine production of recoverable copper in the United States, by month 


(Short tons) 
Month 1974 1975 
/ ⁰˙ E uu Ad — uu 2527 377 E as 135,170 181,272 
TF'ebruapy: sonando os 181,068 117,798 
March EEN 144,461 117,596 
/ $02 MUERTE 148,290 123,219 
/ĩõõĩ7Eö0— ] : ðͤ . ⁊ͤ v v E E E 150.399 126,890 
III ta oa 142,168 111,476 
J EE AA EE 99,435 95,488 
A o EES 102,124 114,510 
September E ³W A A A A 8 182,438 118,701 
October rco Se be yd Be een sss sls usss 145,366 128,568 
Novembef- mol ß , ß ñ ae oe eee 135,934 111,658 
December ⁵˙ a . T sss 135,169 116,196 


AS AA 1,597,002 1,418,866 
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Table 5.—Mine production of recoverable copper in the United States, by State 


(Short tons) 
State 1971 1972 1973 

Arizona AA nde es 820,171 908,612 927,271 
Gaerne J U U 515 598 869 
Colorado 245 22s cacas Uode 3,938 3,944 3,123 
Ir y esan 3,776 2.942 3.625 
iii.... EE 2,510 1,220 1,107 
Michigan emmer een oo mmm 56,005 67,260 72,221 
Missouri 4 T" 8,445 11,509 10,278 
Montana 88.581 123,110 132,466 
Nevada ÜAB—B—Tꝛ ! ðꝭ m E 96,928 101.119 93,702 
New Mexico ..... . eee 157,419 168,084 204,742 
Pennsylvania `. . À. 8,349 2,611 1,845 
Tennesse I EE NNN en EN c 13,916 11,810 8,500 
ß T aa a E 263,451 259,507 256,589 
Other State iii 8,179 3,064 2,107 

TOU. suas 1,622,188 1,664,840 1,717,940 


1974 1976 
858,783 818,211 
194 344 
8,012 8,560 
2,841 8,192 
1,522 2,024 
67,012 13,690 
12,665 14,258 
131,181 87,959 
84,101 81,210 
196,585 146,263 
6,804 10,041 
280,598 177,156 
2,259 459 
1,597,002 1,413,866 


1 Includes Oklahoma, Oregon, Washington, and Wisconsin (1975). 


Rank 


1 


Table 6.—Twenty-five leading copper-producing mines in the United States 
in 1975, in order of output 


Mine 
Utah Copper .. 


Morenci 


San Manuel ... 
Sierrita 


White Pine 
Berkeley Pit .. 


Ray Pitt 
Pinto Pi alic me 
Chino 
Inspiration .... 


Magma 


Ruth Pit 
Mission 


Ba 
Silver Bell 


Continental ... 
Mineral Par 


County and State 
Salt Lake, Utah 
Greenlee, Ariz .... 


Pima, Ariz ...... 
Ontonagon, Mich . 
Silver Bow, Mont 


Pinal, Ariz 

ila, Ariz 
Grant, N. 
Gila, Ariz 


Pinal, Ariz 
Lyon, Nev 


Pima, Ariz ~~... 
White Pine, Nev — 
Pima, Ariz 
Pinal, Ariz ....... 
Yavapai, Ariz .... 

ima, Ariz 


Grant, N. Mex --- 
Mohave, Ariz .... 


Operator 
Kennecott Copper Corp 
Phelps Dodge Corp 


Magma Copper Co 
Duval Sierrita Corp 
Phelps Dodge Corp 


Cyprus Pima Mining Co ---- 
White Pine Copper Co 
The Anaconda Company .... 


Kennecott Copper Corp 
Cities Service Co 
Kennecott Copper Corp 
Inspiration Consolidated 
Copper Co. 
Magma Copper Co 
The Anaconda Company .... 


Kennecott Copper Corp 
5 Incorporated 
Cyprus Bagdad Copper Co 

ASARCO Incorporated 


UV Industries, Ine 
Duval Corp 
Anamax Mining Co 
Duval Corp 


Source of copper 


Copper ore, copper 
precipitates. 
Copper ore, copper 
precipitates, copper 
tailings. 
Copper ore. 
Do. 
Copper ore, copper 
precipitates. 
Copper ore. 
Do 


Copper ore, copper 
prec picatos: 


Do. 
Do. 


Do. 
Copper ore. 
Copper ore, copper 
precipitates. 


Do. 
Copper ore, gold ore. 
Copper ore. 
Do. 
Do. 
Do. 
Copper ore, copper 
precipitates. 
Do. 
Do. 
Copper ore. 
Copper ore, copper 
precipitates. 
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Table 7.—Mine production of recoverable copper in 1975, by method of treatment 


Ore treated Recoverable copper 
Method of treatment 3 1 Thousand Percent Remarks 
; pounds yield 
Copper ore: | 
By concentration EC 239,614 2,295,390 0.48 See table 9. 
By smelting _-.... 857 13,202 1.85 See table 10. 
By leaching ~........... EEN 28,082 1174,982 KI See table 11. 
MC ⁵¼ͤVw: 8 268,003  — 2,488,524 47 
Dump and in-place leaching ...... Zeie 288,587 s See table 11. 
Miscellaneous from cleanup, tailings, 
and noncopper ores .....------e 9 54, 622 Ges 
T AAA uod OS XX 2,826,783 XX 


XX Not applicable. 
2 Includes 74,529,804 pounds of electrowon copper. 


Table 8.—Copper ore shipped directly to smelters or concentrated in the United States, 
by State in 1975, with copper, gold, and silver content in terms of recoverable metal 


Ore shipped Recoverable metal content Value of 

or gold and 
State concentrated Copper | Tus Silver silver 

ousan y oy per ton 
short tons) O Percent ounces) ounces) of ore 
Arizona 151,427 1,860,839 0.45 82,885 6,155,669 $0.27 
Colorado 4 81 1.01 223 87,851 55.10 
Idaho .......-.----- 128 1,294 68 86 37,877 1.89 
Michigan .......---- 9,088 147,880 .82 = 682,886 .31 
Montan 19,262 140,057 86 13,317 2,151,969 .61 
Nevada 11,674 117,102 .50 88,288 701,940 78 
New Mexico 19,401 241,481 62 12,684 660,505 .26 
Utah ..... „ 27,380 279,881 .51 W W 
Other States 83 894 1.81 2183,737 21,702,801 21.86 
Total? __ 239,971 2,808,592 48 825,620 12,132,645 44 


W Withheld to avoid disclosing individual company confidential data; included in Other States.” 


1 Copper-zinc ore. 
2 Includes data for Utah. | 
$ Data may not add to totals shown because of independent rounding. 


` 


Table 9.—Copper ore concentrated * in the United States, by State in 1975, 
with content in terms of recoverable copper 


Ore Recoverable copper 
concen- content 
"- — — pareat 
ousan ousan 
| short tons) pounds Percent 
„eee, e n NE ENIM M E 151,168 | 1,848,042 0.89 
Sele! ⁵ð2ͥ:ͤ eri ama Qi rm kcu duse Ud [n n uu ID cdd apad 2 29 .69 
Idaho s asso ae mim ͥ ͥ ⁰ͤ. A 8 128 1,294 58 
Michigan. eege 9,083 147,880 82 
Montt eco cece eee 19,261 140,047 .36 
IN GV BGG ß ß M E LE 11,674 117,102 .50 
New Nele 8 19,366 241,437 .62 
Penne 1.635 20,083 61 
I Bpa- casn cr ĩͤ v. ß T TEA 27,819 279,095 51 
Other States _..... oscila 83 881 1.33 
% os 289,614 2,295,890 48 


1 Includes following methods of concentration: Dual process (leaching followed by concen- 
tration); "LPF" (leach-precipitation-flotation) ; and froth flotation. 
Copper-zinc ore. 
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Table 10.—Copper ore shipped directly to smelters * in the United States, 
by State in 1975, with content in terms of recoverable copper 


Ore shipped to smelters 
State Recoverable copper 
Short tons content 
Pounds Percent 

Arizoni AA AAA 258,877 12,796,668 2.47 
RH, SEENEN 1,598 52,349 1.64 
r ⁰ uuu Z s uu 8 524 10,195 97 
New MEXICO: iconos aia 35,209 48,755 06 
tah. A cdi c e Ee 60,556 286,618 24 
Other A AA 339 12,181 1.80 
A 357,103 13,201,761 1.85 


1 Primarily smelter fluxing material. 


Table 11.—Copper precipitates (from dump or in-place leaching) shipped directly to 
smelters and copper ore and tailings leached (heap, vat, or tank) in the United States, by 
- State in 1975, with content in terms of recoverable copper 


Precipitates Recoverable Ore Recoverable 
State shipped copper content leached copper content Percent 
(short tons) (pounds) (short tons) (pounds) 
Arizona ........ 85,170 111,696,858 117,229,818 2147,000,308 0.48 
California 1 595 en SH Se 
Montan 24,211 85,799,798 m En E 
Nevada 12.412 16,715,834 5,802,219 27,981,898 24 
New Mexico 32,957 50,028,236 M SÉ = 
EE 45,997 74,847,077 pe X ee 
Total 200,748 288,587,898 23,031,532 174,982,201 88 


1 Includes 9,984,979 short tons of ore leached for electrowinning, and excludes newly generated 


tailings. 
2 Includes 74,529,804 pounds of electrowon copper. 


Table 12.—Copper ore smelted and copper ore concentrated in the United States, and 
average yield in copper, gold, and silver 


Smelting ore Concentrating ore Total 
y Thou- Yield Thou Yield Thou- Yield — yield Yield Value 
ear in in in per ton 
sand sand Annee sand r Der ton per ton i 1d 
short Der short, pre short e in gold in silver in Ed 
tons cent) tons cent) tons cent) (ounce) (ounce) silver 
1971 ...- 453 1.76 222,121 0.56 242,656 0.55 0.0022 0.059 $0.18 
1972 ____ 484 1.68 248,663 .56 266,831 55 0019 059 21 
1973 ...- 887 1.40 272,688 53 289,998 58 „0018 058 32 
1974 ...- 805 1.26 269,016 Bau 293,443 49 .0014 048 45 
1975 ...- 857 1.85 289,614 .48 263,008 47 0014 .051 244 


1Includes some ore classed as copper-zinc and minor ye tailings (1971 excludes tailings). 


2 Excludes tank or vat and heap leaching. (See tables 7 and 11. 


Table 13.—Copper produced by primary smelters in the United States 


(Short tons) 

Year Domestic 

TITI. sassa a 1,470,815 
i A ß sas 1,649,180 
1918. A II 1,705,065 
¡E A A ͤ ĩͤ O NS 1,582,066 
1 ³ ⁵ 1,874,824 


Foreign 


29,181 
41,268 
38,898 
87,750 
72,804 


Secondary 


66,883 
69,017 
11,815 
19,648 
49,357 


Total 


1,566,329 
1,759,410 
1,821,778 
1,649,859 
1,496,485 
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Table 14.—Primary and secondary copper produced by primary refineries 
in the United States 


(Short tons) 
1971 1972 1978 1974 1975 
PRIMARY 
From domestic ores, etc.: 1 
Electrolytic _... eege 1,274,084 1,520,943 1,586,819 1,298,712 1,171,726 
EH 57,218 70,025 78,179 66,624 5549 
Casting: ½——— 888 79,221 89,444 83,339 55,569 48,914 
Toa ul 22522 1,410,528 1,680,412 1,698,837 1,420,905 1,286,189 
From foreign ores, etc.: 1 
Electrolytic ici a 167,218 160,781 159,786 202,127 154,558 
Casting and best select n 14,046 82,040 10,865 31,626 2,631 
Total refinery production of 
primary copper 1,591,782 1,878,288 1,868,488 1,654,658 1,448,878 
SECONDARY 
Electrolytic? LLL l EN eee mesas 823,918 841,581 871,528 898,976 265,418 
Casting €——Ó ĩðé 0 — € 18,599 16,667 14,290 13,548 5,467 
Total secondary ..... . cce 342,512 858,248 891,818 412,519 270,880 
Grand total LL llc U 1,984,294 2,281,481 2,260,801 2,067,177 1,714,258 


1 The separation of refined copper into metal of domestic and foreign origin is only approximate, 
as accurate separation is not possible at this stage of processing. 
3 Includes copper reported from foreign scrap. | 


Table 15.—Copper cast in forms at primary refineries in the United States 


1974 1976 
SE Percent Thousand Percent 
Billets A II S Sl s ZER 101 5 61 8 
A A A A A 8 132 6 67 
OBLBOdeB z 2 ee u --Vf.. a 661 82 765 45 
Ingots and ingot bars 222222 172 8 182 
Wire A O IN Susa 988 48 676 89 
Other TOMA cisco meum Eme E e EM E. 18 1 13 1 
Total. ocn 2,067 100 1,714 100 


Table 16.—Production, shipments, and stocks of copper sulfate 


(Short tons) . 
Production one 
Year Co Shipments 1 
pper Dec. 81 
Quantity content 
I!! AE E 84,648 8,662 36,852 5,936 
1972 EE 38,052 9,518 37,964 5,828 
1979 EE 43,360 10,840 44,092 4,580 
o WEE 42,092 10,528 48,598 8,074 
¡A A A MET 35,614 9,204 81,822 6,866 


1 Some small quantities are purchased and used by producing companies, so that the figures given 
do not balance exactly. 
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Table 17.—Byproduct sulfuric acid! (100% basis) produced in the United States 


(Short tons) 
Copper Lead Zinc 
peer plants 2 plants plants 3 ee 
111111 AAA 8 808,284 971,946 1,775,280 
Lut EES 1,010,614 859,103 1,869,717 
111... 1,088,322 146,591 819,537 2,054,450 
! A sue ees u= 1,277,440 132,594 880,969 2,241,008 
1! 8 1,784,744 129,756 711,769 2,626,269 
1 Includes acid from foreign materials. 
2 Excludes acid made from pyrites concentrates. 
8 Excludes acid made from native sulfur. 
Table 18.—Secondary copper produced in the United States 
: (Short tons) 
1971 1972 1978 1974 1975 
Copper recovered as unalloyed copper ....... 429,095 447,409 484,623 513,808 855,512 
Copper recovered in alloys! 112 771,025 853,564 892,584 881,012 616,458 
A Total secondary copper 1,200,120 1,800,978 1,877,157 1,844,820 971,965 
urce 
New sera 754,963 842,779 890,948 860,888 602,792 
Old scrap --.-...... ³ A eee cs 445,157 458,194 486,214 483,432 869,178 
Percentage equivalent of domestic mine output 79 78 80 84 69 
1 Includes copper in chemicals, as follows: 1971—3,206; 1972— 3,038; 1978—8,704; 1974—-2,649; 
and 1975—2, 480. 
Table 19.— Copper recovered from scrap processed in the United States 
by kind of scrap and form of recovery 
(Short tons) 
Kind of scrap 1974 1975 Form of recovery 1974 1975 
New scrap: As unalloyed copper: 
Copper-base .......-- 846,917 585,426 At primary plants .. 412,519 270,880 
Aluminum- base vacios 13,433 re At other plants 100,789 84,682 
Nickel-b ase 524 
I 14 15 Total sissa 518,808 855,512 
Total .. 860,888 602,792 In brass and bronze 787,118 671,991 
In alloy iron and steel .. 2,601 1,927 
Old scrap: In aluminum alloys ...... 38,293 89,588 
Copper-base 476,881 358,498 In other alloys _ .....1. 851 472 
Aluminum- base 6,8 10,226 In chemical compounds .. 2,649 2,480 
ickel- base 642 349 
Mie ESD : 2 Total eege 881,012 616,458 
Zinc-base - 64 95 Grand total 1,844,820 971,965 
Total ize 483,432 869,178 
Grand total 1,844,820 971,965 
Table 20.—Copper recovered as refined copper, in alloys and in other forms 
from copper-base scrap processed in the United States 
(Short tons) 
From new scrap From old scrap Total 
Recovered by— — — — Cn 
1974 1975 1974 1975 1974 1975 
Secondary smelter 22 68,904 53,606 212,541 162,508 276,445 216,114 
Primary copper producers r 229,828 189,280 7188,191 131,650 r 412,619 270,880 
Brass mills een 528,102 381,744 86,919 26,140 559,421 407,884 
Foundries and manufacturers 20,668 11.4268 44,702 97,883 65,365 48,809 
Chemical plants ée 1,071 1,159 1,890 1,880 2,961 2,489 
Total: z; cz —!] o r 888,068 587,165 r 478,648 859,011 71,816,711 946,176 
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Table 21.—Production of secondary copper and copper-alloy products in the United States 


(Short tons) 
Item produced from scrap 1974 1976 
UNALLOYED COPPER PRODUCTS 
Refined copper by primary producers 412,519 270,880 
Refined copper by secondary smelters ee NEE J. 84,889 78,606 
Copper r u d mum ͥ⁰ yd 16,829 10,957 
Copper castings ...... EE 71 . 69 


A kk ͤ 618,808 “856,512 


ALLOYED COPPER PRODUCTS 
Brass and bronze ingots: 


Tin. DEONZOS EE 40,210 33,474 
Leaded red brass and semired brass J. JU J J JU ren 128,250 89,799 
High-leaded tin bronze -=== EE 33,192 23,304 
Yellow Drass SI 15,328 9,824 
Manganese bronzꝛee eee eee 11,664 9,110 
Aluminum bon, ud 8,859 6,748 
Nickel silver lll lll lee DEE 8,907 2,686 
Silicon bronze and brass c c e eee EE 4,445 2,584 
Copper-base hardeners and master alloy 16,198 10,765 
Total, ens ot ee ea ee EE ne 261,553 188,239 
Brass-mil products ee ENEE m mereces 5 702, 688 510,884 
Brass and bronze castings -..... cL U l JU J U 40,162 81,759 
Brass powder „n... SE EE 812 | 571 
Copper in chemical products -..... 2,649 2,728 
Grand-total . e ß o E 1.521, 172 1,089,188 


Table 22.—Composition of secondary copper-alloy production 


(Short tons) 
Copper Tin Lead Zinc Nickel P Total 
Brass and bronze 
production: 1 
19742 3 201,911 12.541 18.137 28.227 665 72 261.558 
I97D. zuuüacecenensuencd 144,209 9,297 18,419 20,848 422 44 . 188,239 
Secondary metal content of 
brass-mill products: 
I9T4. Lo AA 562,196 455 3,255 132,554 4,168 60 702,688 
2' r os 408,959 341 2,305 94,652 4,083 44 ` 510,884 
Secondary metal content of 
brass and bronze castings: 
1974 AAA 32,835 1,088 2,634 3,536 8 61 40,162 
1975 AS es 25,860 857 1,963 3,045 1 33 31.759 


1 About 98% from scrap and 7% from other than scrap. 


Table 23.—Stocks and consumption of purchased copper sc 


COPPER 


(Short tons) 
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rap in the United States in 1975 


Class of consumer and type of scrap 


SECONDARY SMELTERS 


No. 1 wire and heavy copper 
No. 2 wire, mixed heavy and 

light copper 22 
Composition or red brass 
Railroad-car boxes Á 
Yellow brass nnnm mħmiiŇmmŇiħțŇ 
Cartridge cases and brass 
Auto radiators (unsweated) 
ll ³W 8 
Nickel silver and cupronickel ...... 
Low brass AA J. J 


rr 


PRIMARY PRODUCERS 


No. 1 wire and heavy copper .....- 
No. 2 wire, mixed heavy and 
light copper -= -__ 


Refinery brass . . . NNN | 


Low-grade scrap and residues 
a dunan 


BRASS MILLS 1 


No. 1 wire and heavy copper 
No. 2 wire, mixed heavy and 

light copper ............-------- 
Yellow brass . nnannnnnnonnnnmnmn 


Cartridge cases and brass | 


, ß iu aedi uc. 
Nickel silver and cupronickel ...... 
Low brass 


eil! Sida 


FOUNDRIES, CHEMICAL PLANTS, 
AND OTHER MANUFACTURERS 


No. 1 wire and heavy copper 
No. 2 wire, mixed heavy and 

light copper ........------------ 
Composition or red brass 
Railroad-car boxes 
Yellow brass 
Auto radiators (unsweated) 
Bron rotores 
Nickel silver and cupronicke L 
Low brass 


ef EE 


GRAND TOTAL 

No. 1 wire and heavy copper 
No. 2 wire, mixed heavy and 

light copper 
Composition or red brass .......... 
Railroad-car boxes 
Yellow brass emer e 
Cartridge cases and brass 
Auto radiators (unsweated) 
Bronze Lo L zu aue dme A 88 
Nickel silver and cupronickel ...... 
Low bra ß. eranedcdinne 


rr. —— 


Stocks 
Jan. 1 


4 
14,032 
35,410 


2,544 


4,836 
20,132 


27,012 


10,938 


4,816 
22,321 
8,543 
1,272 
7,110 
4,946 
29 


59,475 


4,038 
1,222 


8,859 


20,282 


12,409 
5,058 
507 
28,259 
8,615 
4,701 
2,171 
7,941 
5,544 
182 
34,537 


130,756 


Receipts 


24,745 


62,763 
50,367 


55,468 
304,789 


100,286 


128,398 
2,472 
182,532 


868,688 


187,580 


43,061 
209,959 
55,987 
3,803 
39,238 
28,347 
394 


518,364 


23,493 


9,587 
4,320 
4,904 
5,920 
7.737 
675 
10 
621 

269 

2 — 229 


57.307 


286.104 


243,804 
54,687 


1,244,143 


New 
scrap 


2,449 


17,791 
11,205 


45,521 
86,838 


47,516 


76,815 
2,267 
47,043 


173,641 


112,736 


491,794 


7,555 


2,284 
1,522 
2,102 

122 
323 

45 

51 
814,004 


170,256 


138,741 
12,727 


216,879 
55,471 


6,714 
89,562 
30,881 

664 
94,882 


766,277 


Consumption 
Old 
scrap Total 
22,829 25,278 
42,986 60,177 
38,071 49,276 
1,083 1,083 
383,850 38,668 
75 76 
45,659 45,659 
16,853 19,642 
2,456 2,785 
618 2,329 
114 389 
10,769 56,290 
214,763 301,601 
50,271 97,787 
52,386 129,201 
962 3,229 
95,245 142,288 
198,864 372, 505 
24, 844 137,580 
1,210 48,061 
Se 209,959 
516 55,987 
Si 3,803 
SR 39,233 
Sa 28,847 
a 89 
26,570 518,864 
17,747 25,302 
7,791 10,075 
3,170 4,692 
4,585 4,585 
4,040 6,142 
7,662 7,662 
547 669 
10 10 
318 641 
224 269 
aa 51 
846,094 860,093 
115,691 285,947 
103,773 242,514 
41,241 53,968 
6,668 5,668 
87,890 254,769 
591 56,062 
58,321 53,321 
17,400 24,114 
2,466 42,028 
936 31,817 
388 1,002 
106,976 201,858 
486,291 1,252,668 


Stocks 
Dec. 31 


2,184 


88,598 
5,048 
3,528 
9,619 

18,190 


11,246 


6,068 


—— anna — 


20,697 


123,084 


1 Brass-mill stocks include home scrap; purchased scrap consumption assumed equal to receipts, 


so lines in brass-mill and grand total sections do not balance. 
2 Negative receipts indicate shipments greater than receipts. 


3 Of the totals shown, chemical plants reported the following: 


tons new and 1,391 old. 
4 Includes refinery brass. 


Unalloyed copper scrap, 1,214 
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Table 24.—Consumption of copper and brass materials in the United States 
by principal consuming groups 


(Short tons) 
VE 
Primary Brass Wire caem Secondary 
Year and item plants, and Total 
producers mills mills miscellanes smelters 
ous users 
1974: ; 
Copper scrap ...... 602,832 110,889 E 79,481 884,827 1,777,529 
Refined copper E 670,158 1,474,340 40,486 9,184 2,194,168 
Brass ingot .......- e 23,902 Ld 2260,828 c 284,180 
Slab zine Ee 170,669 Ste 3,631 7,268 181,568 
Miscellaneous — oe ud m 200 18,167 13,367 
1975: 
Copper scrap .-.... 872,606 518,864 ids 60,098 801,601 1,252,568 
Refined copper? .... me 488,970 1,061,255 29,800 4,483 1,584,608 
Brass ingoTt aa 5,645 = 2188,669 a 194,814 
Slab zine ae 106,942 a 2,084 6,800 115,826 
Miscellaneous xl. ER n» 150 12,717 12,867 


1 Detailed information on consumption of refined copper will be found in table 28. 
2 Shipments to foundries by smelters plus decrease in stocks at foundries. 


Table 25.—Foundry consumption of brass ingot, by type, in the United States 


(Short tons) 
| 1971 * 1972 © 1978 © 1974 r 1976 

Tin n ðV⁰˙n 86,756 40,526 47,968 58,702 40,982 
Leaded red brass and semired brass ......... 182,419 145,617 136,012 117,088 84,839 
Yellow brass 222222222 2 681 36,865 34,820 58,922 65,799 
Manganese bron zee 222222 8.257 9,988 10,868 9,778 6,848 
Hardeners and master alloys .........-..---- 5,866 5,291 6.638 6,058 4,420 
Nickel silver 22 3,466 2,838 2,908 8,104 2,487 
Aluminum bronz:ꝛee 2222 6,739 6,222 6,882 7,148 5,281 

Total WEE 227,688 247,292 246,086 256,885 210,607 


591 


COPPER 


86579 8886 L09*012 189 285: 4 a4 OLCK 662*99 628'p8 28607 — ux E 18303 put; 
L80‘ZT aey GEZEI LIZ 89 78 187 989 ˙T 165˙0L 3681 ARA "` [BIOL 
vre”z Lët 687 88 1 ae 98 II | 801 991, ..... . eus pus uo32a4Q) 
857˙6 8 018˙81 981 Lg 58 969 919˙1 88801 gga ĩͤàv RS Store) 
0108 
897 862 LSL 8 = 7 98 19 688 $00 Sem Qe) ‘OXI MƏN "SpSAON 
n uaquo “OY 8pI “OPpBI10[0) “BuozlIy 
e UISLIO DON 
868 Set 819˙6 298 9; € Lv 891*8 260% TLEZ  SUX3L 'wuoqep[O “BUBISINOT “SESUBANY 
s [81439 UYINOS 389A 
859 ˙T 688“T 018˙81 cot vL 99 879 9918 vL9'L giog. Sane a Əəəssəuuə,l, 
“(ddISSISSUI]N Au ‘surequly 
l I. Hue) ynos 388 
p62°8 PRS €8.'8 63€ 581 e 018 979 988˙9 OCG ͤ ONU AS -77- [BIOL 
919“; 207 186˙9 093 012 (4 44 229'9 965 777 BIULBITA WAM 'SIUIZIIA 
ER £ ‘Suore qnos “BUIOLEBO UON 
619 Gu 298'1 001 801 598 18h 777% PUB[AÁTEN ‘BBI "SptoLd 
69 *equinjon) JO Psd 'e1e [oq 
dum ymos 
619˙—T 660'T 815˙9 991 9 09 999 6*6 989˙8 C 04, 
TIL 6601 816˙1 LT q 09 1225 928 £9, 921 --- Sjox"T UNOS “BNMSBIGIN "noer 
898 009°} 681 ZLÝ 281 888˙ĩ 038 7777777 BJOSIUUIAL “SESUBN ‘smor 
¿[813U9) YHON 389A 
218˙81 88591 519˙911 GM 819 198'2 £86'2 681˙19 g18°88 pekso 7 — VVV mL 
988 818˙9 586˙01 621 86€ gPI'I 811 1993 891'9 SEET AUT ugsuoostAl 
696˙9 Lve'g 682.97 Lët 61 662 Spe ELT} 676'8 1118 ———.—.—.—.—.—— . ogo 
901% 816˙⁰ 988˙99 805 9 191 L09 GC GIN: LLT'8 SR 55 uu A ki K 
910% £66 yd 01 Sp 383 191˙T 698 888 999˙9 909% 2 BMBIBUE 
L88‘Z 908 OINu 00; L 16 599 qI; 209˙01 Spo  — 77777 SS TOR -- Sot 
¿[8134939 YHON PLA 
$Z6“L 0 S19°6Z 999'T Lëg 988˙1 180˙1 GON: 589˙81 L81'8 REES oL 
629'p L936' 908˙81 L68'1 618 29 1˙l 889 069“T 698'9 962'9 MM 7 BJUBA[ÁSU UI 
998˙I 8ey"T 018˙6 911 561 v9 $62 vrs 698*9 08811... — — MIOX MƏN 
880% 988˙1 660% SP ve 031 991 OFZ 968 119 FVG 45 MIN 
I :onuenyv APPIN 
558 g28“T 658˙II 288 183 ez 997 988˙1 5917 8691! 777 7 (so L 
— Orr's 9F 911 y 881 POS 292*T 181 )J) 8 JUOULIO A, 
001 "Dest əpoq% “AIYSAUIBH MIN “SUBA 
93 699'9 89 991 eT 98 519 80L°8 998 —— SSMS gqəsnqossse]N 
618 839 091'8 8 9 85 L90‘T VOLT TOL See gy UNUS -777 NOPIJUUO() 
«pus¡3uH MIN 
peurns peuns SAO[T8 $881Q DƏ: 
303UuI əzuoiq əzuo:q 
uod -u09 KOCH 19ISBUU SSVI -[Uros pus S9ZUOI 
deng ^ 1eddoo Ze Beie POIN pue 5 Aok v poz ULL i 91035 PUE UOFSTAJD of 
ieddo) peugeq THIOL rampy S1əUƏPIVH W popes] 
(suo 310408) 


Neis pue uo s1yde13003 Aq 
$345: am C Denne, 09 x H moca wed E sa ima FC 5 


599 MINERALS YEARBOOK, 1975 


Table 27.— Primary refined copper supply and withdrawals on domestic account 


(Short tons) 
1971 1972 1973 1974 1975 

Production from domestic and foreign 
/ ³·¹ AAA ee 1,591,782 1,873,233 1,868,488 1,654,658 1,448,878 
Imports1 NA 168,988 192,879 202,955 813,569 146,805 
Stocks Jan. 11 130,000 15,000 57,000 87,000 101,000 
Total available supply -...... . 1,886,770 2,140,612 2,128,443 2,005,227 1,691,183 
Copper ex ports JJ l l ENN En 187,654 182,743 189,896 126,526 172,426 
Stocks Dec. 311 75,000 57,000 87,000 101,000 207,000 
Total __ o ia 262,604 289,748 226,398 227,526 379,426 


Apparent withdrawals on domestic account ? 1,623,000 1,901,000 1,902,000 1,778,000 1,812,000 


1 May include some copper refined from scrap. 
2 Excludes copper, if any, delivered to industry from national stockpile sales. 


Table 28.—Refined copper consumed by class of consumer 


(Short tons) 
Ingots Cakes 
roll Cathodes bars and and Billets Other Total 
bars el bs 
1974: 

Wire mills 222 865,111 1.101, 675 W = — 7.554 1,474,840 
Brass mills _..... 205,803 82,023 117,791 177,668 136,878 Sr 670,158 
Chemical plants -== zc . w = TN 715 716 
Secondary smelters ........ 6,142 W 8,097 W W 945 9.184 
Foundries ......----—-.--——- 1,725 1,508 16,494 W W 631 19.358 
Miscellaneous! en 1,878 1,521 6,721 846 1,718 8,239 20,413 

Total. ca cunsaa nur eu 579,654 1,186,727 148,108 178,009 188,591 18,084 2,194,168 

1976: 

Wire mills 812,066 145,102 W z -. 4,087 1,061,255 
Brass millss mea annm 171,812 21,571 72,452 97,286 75,899 = 488,970 
Chemical plants = a ús == SEN 467 467 
Secondary smelters 2,542 W 1.931 — W 10 4,488 
Foundries 1,176 897 11,661 W W 264 13,998 
Miscellaneous .....-.---—- 2.742 217 5,421 214 178 6,568 15,885 

d Ke EEN 490,338 767,787 91,465 . 97,450 76,077 11,891 1,584,508 


"W Withheld to avoid disclosing individual company confidential data; included in “Other.” 
1 Includes iron and steel plants, primary smelters producing alloys other than copper, consumers 
of copper powder and copper shot, and miscellaneous manufacturers. 


Table 29.—Stocks of copper in the United States, Dec. 31 


(Short tons) 
Blister and Refined copper 
materials in 
Year process of Primary Wire rod Brass Other 2 9 
refining producers mills mills Exchange 
1111111 8 303,000 75,000 98,000 40,000 6,000 20,300 
Hee 281,000 57,000 50,000 28,000 5,400 57,800 
1979 ros 8 265,000 37,000 42,000 30,000 5,600 5,900 
197100 8 324,000 101,000 108,000 36,000 6,900 43,200 
A 312,000 207,000 119,000 31,000 6,100 100,000 


1 Includes copper in transit from smelters in the United States to refineries therein. 
2 Includes secondary smelters, chemical plants, foundries, and miscellaneous plants. 
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Table 30.—Dealers’ monthly average buying price for copper scrap and consumers’ 


alloy-ingot prices at New York in 1975 
(Cents per pound) 


Grade Jan. Feb. Mar. Apr. May June 
No. 2 copper scrap ....--.--- 31.86 30.50 33.98 83.82 81.07 29.50 
No. 1 composition scrap ..... 29.32 28.50 32.79 34.50 34.07 82.81 
No. 1 composition ingot ..... 67,61 65.00 66.21 68.00 67.48 65.50 

July Aug. Sept. Oct. Nov. Dec. Average 

No. 2 copper scrap -.-..------- 32.50 86.69 38.07 37.83 36.20 35.86 33.94 
No. 1 composition scrap ....- 81.91 34.69 34.93 32.94 32.20 81.50 82.47 
No. 1 composition ingot ..... 65.50 66.28 67.00 65.59 63.80 63.30 65.87 


Source: Metal Statistics, 1976. 


Table 31.—Average monthly quoted prices of electrolytic copper for domestic delivered, 


in the United States and for spot copper at London 
(Cents per pound) . 


1974 1975 
inik Domestic delivered London Domestic delivered London 
: spo š 8p 

nm Metals Metals EH Metals Metals 
Market Week Week Market Week Week 
January .......... 68.70 68.75 92.12 68.86 69.08 54.91 
February ........- 68.70 68.58 108.80 64.82 64.18 57.44 
March .....-.--.-- 68.70 68.58 124.44 64.32 64.18 60.85 
April 68.70 68.58 187.50 64.32 64.18 60.28 
M is 81.19 81.46 130.35 64.32 63.78 56.81 
June ee wm 86.09 86.24 110.60 63.67 63.14 54.04 
irc 86.31 86.60 87.03 63.02 62.48 55.48 
August 86.31 86.60 81.74 64.31 63.79 57.91 
September 83.01 83.66 66.20 64.31 63.79 54.86 
October 78.28 78.43 63.40 64.31 68.79 53.46 
November ....---- 75.79 76.25 64.18 64.31 63.79 53.44 
December .....---- 73.03 78.57 58.43 64.81 63.79 52.18 
Average 77.06 77.27 93.18 64.53 64.16 56.08 


1 Based on average monthly rates of exchange. 


Table 32.—Average weighted prices of 


copper delivered 
(Cents per pound) 


Domestic Foreign 


Year copper copper 
1117 8 52.0 49.8 
%% ũͤũ 8 51.2 48.6 
1973 AAA APN 59.5 80.8 
I/ 77.8 93.5 
1970" caninos sas 64.2 56.0 


Source: Metals Week. 
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Table 34.—U.S, exports of copper, by class - 


Ore, concentrate Refined copper 
and matte (copper Blister and 
content) semimanufactures - 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short - (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
J ann 23,508 $30,147 7,362 $8,069 242,856 $386,998 
.. aaa r 12,488 r 17,387 2, 660 3,568 202,203 448,584 
177 8 8,307 6,917 1,545 1,270 258,165 465,553 
Other copper manufactures 1 | Total ` 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
1978. Leet 7,431 $12,160 281,157 $487,369 
1974 EEN 8,332 17,583 r 225,683 f 487,122 
9 9,518 14,158 277,535 . 487,898 


T Revised. 
1Does not include wire cloth; 1973, 2,017,866 square feet ($468,740); 1974, 1,954,750 square feet 
($869,778); 1975, 2,268,914 square feet ($1,064,516). 


Table 35.—U.S. exports of copper-base alloy (including brass and bronze), by class 


1974 1975 
Class | Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
IDSOlS ere 705 $1,972 304 $1,195 
Scrap and waste 222222222 118,198 126,751 99,218 84,158 
Bars, rods, shapes 2222222222. 15,227 31,189 7,754 13,197 
Plates, sheets, strips ~.-..-....-...-..-.....- 7,249 29,437 8,187 12,375 
Pipes and tubing 22 8,026 23,907 6,609 19,198 
Pipe fitting 9.827 81,409 6,958 23,146 
Plumbers’ brass goods 2,104 7,818 1,277 4,484 
Welding rods and wire 4,190 13,987 2,477 7,989 
Castings and forgings Een 987 2,409 997 8,181 
Powder and flakes ~~~... 2,722 7,243 1,266 2,901 
deht 286 1,458 217 | 796 
Articles of copper and copper-base alloys, n.e.c (1) 1,264 (1) ç 7,278 
Total ³˙RA e EE 169,521 284,839 180,254 179,888 


1Quantity not reported. 


Table 36.— U.S. exports of unfabricated copper-base alloy * ingots, bars, rods, 
shapes, plates, sheets, and strip 


Quantity | Value 
Year (short tons) (thousands) 
1973 WEE 15,258 $34,446 
ys DEE EEN 23,181 62,598 
JJ AE A SS 8 11,245 26,767 


1 Includes brass and bronze. 


Table 37.—U.S. exports of copper sulfate 
(blue vitriol) 


Quantity Value 

Year I (short tons) (thousands) 
1978 SE 1,716 $2,043 
1974 La 1,815 2,188 
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Table 38.—U.S. exports of copper scrap, by country 
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Unalloyed copper scrap Copper alloy scrap 
1974 1975 1974 1975 
Country 
pos Value preg Value Sc Value Se Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
Argentina 22 409 $920 453 $538 409 $577 2,085 $2,101 
elgium-Luxembourg . 7,998 7,664 3,998 3,105 9,617 10,815 5,289 3,628 
Brazil __. -=-= 658 1,157 1 62 3,253 4,789 810 280 
Canada 8, 652 10, 568 4, 755 5,575 9,120 10,118 6,838 6,307 
Denmark .......------ 11 6 = = 47 47 199 159 
Francde een 42 41 101 90 502 584 2,016 1,882 
Germany, East 21 84 83 66 128 189 190 180 
Germany, West 3,193 4,601 4,184 8,825 12,118 15,227 9,804 9,929 
Hong Kong 207 290 644 668 626 789 82 706 
ITC e NN 46 46 = as 1,548 1,896 
as” 837 909 702 587 18.285 19,641 11.862 9,871 
Japan „n.n... 2,157 2,763 7,118 7,220 24,779 29,077 23,088 20,045 
Korea, Republic of ... 7,667 9,612 9,945 9,560 12,422 13,510 10,905 9,446 
Mexico 1.185 1.527 1.104 845 311 290 303 236 
Netherlands ...... 773 679 558 519 3, 609 4,177 2,705 2,455 
orway ..... ee 823 894 115 119 60 81 167 160 
Pakistan HE xm 808 871 62 67 1,829 11,660 
Pan 2.042 1.529 8,882 2,715 4,120 4,028 5,323 5,203 
Sweden 2 349 384 303 385 1.809 1.477 8,042 1,917 
Switzerland .........- 143 192 627 615 766 818 1,604 1,410 
Taiwan n... 2,914 1,100 4,325 2,265 9,850 3,238 2,981 2,750 
Thailand Ges SE 136 139 Ze Zi 2,586 515 
United Kingdom 741 1,055 295 272 5,192 6,718 2,421 2,428 
Venezuela ......--..-- 852 136 360 198 615 188 429 121 
Other 168 257 450 518 508 471 478 428 
Total ......-.---- 41,842 46,413 45,002 40,793 118,198 126,751 99,218 84,153 
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Table 39.—U.S. imports for consumption of copper scrap, by country 


Unalloyed copper scrap (copper content) 


Country 1974 1975 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Australia --- 198 8810 77 $84 
Bahamas 21 16 11 8 
Belgium- Luxembourg 826 1.400 59 | 96 
Canada .-.....----------- 12,779 22,279 7,679 7,668 
l T 242 479 24 | 25 
Dominican Republic ........... 886 535 329 286 
Frans... 290 688 226 588 
Germany, West 1,427 2,691 87 107 
Guatemala 52 181 65 | 87 
Honduras 11. MS 42 62 65 | 88 
Hong Kong 1,187 1,925 76 84 
Jamaica eene 118 145 125 77 
Japan ..-... .... een 4,259 8,245 87 86 
Mexico 6,188 7,407 4,202 8,844 
Netherlands 484 884 129 233 
Netherlands Antilles 217 279 272 265 
Nicaragua ........ 361 556 30 28 
Panama 275 865 231 220 
Switzerland =-==-— 327 l 677 S Se 
Trinidad and Tobago 19 28 86 29 
United Kingdom 214 442 46 54 
O* EE 1,252 r 1,847 598 647 
Total EEN 81,109 r 50,641 14,899 14,459 
Copper alloy serap 
1974 1976 
Gross Content Gross Content 
weight weight, 1 weight weicht Ke 
tons) tons) tons) tons) 
Australllaa 22 4 88 350 16 10 $24 
VON Pic RE 188 119 108 170 106 101 
Belgium- Luxembourg 58 89 242 180 194 
EE 11,507 7,565 16,443 6,820 4,461 5,828 
Dominican Republic ..... 6 23 161 9 
Germany, West 236 148 801 60 81 49 
Guatemala 61 46 43 9 6 4 
j^ BEER 29 22 34 18 18 18 
Hong Kong Lopi d 1,581 320 206 481 
Jamaica 22 80 20 26 2 1 
bl 564 320 578 * Ge asi 
Mexico 754 510 721 728 474 449 
Netherlands 181 185 268 = Ga mE 
Netherlands Antilles 5 He TES j^ E. 9 
Nicaragua .....---------- 
Panama 78 59 88 177 115 149 
Poland .. nenn E Za la 221 115 186 
Sudan 87 61 130 DS Ges Ges 
Switzerland 295 188 365 is me TM 
Trinidad and Tobago 41 i 35 24 17 10 
United Kingdom -- =- — 
Other Seeche 666 150 108 181 59 39 67 
Total 2- 15,890 10,497 21,501 9,011 5,881 7,689 
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COPPER 601 
Table 41.—U.S. imports for consumption of copper (copper content) by class 
Ore and 
concentrates Matte Blister 
Year Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
9 AA 19,582 $16,029 139 $106 128,166 $159,922 
1974 A r 84,728 r 121,422 2,426 12,038 200,607 383,491 
ERR aca 29,801 85,649 5,675 20,560 78,969 90,846 
Refined Scrap 
————————————— Total 
Quantity Value Quantity Value value 
(short (thou- (short (thou- (thousands) 
tons) sands) tons) sands) 
1111 EESE ETENE 207,789 $264,967 19,018 823,540 $464,564 
107422; Z; aces 313,349 551,442 31,109 r 50,641 r 1,119,029 
1978 EE 142,945 166,159 14,899 14,459 827,678 
T Revised. 
Table 42.—Copper: World mine production, by country * 
(Short tons) 
Country 1978 1974 1975 P 
North and Central America: 

Wehr", TR ascos d r 908,241 905,416 798,182 
Cuba innata AAA r 2,300 r 6,600 5,500 
Dominican Republic ............----..------------ e 500 e 500 ` a 

slc e REL 88,787 91,128 86,196 
NICAFAQUA S: giereg 1,703 1,957 711 
United States? 1,717,940 1,597,002 1,418,366 

South America: 
eee, tools 813 347 202 
PN ES c mx as 9,432 8,940 7,045 

daa 8,761 3,390 e 8,800 
“f ¾˙⁴“ò - men 8 810,639 994,394 913,048 
Colombia ² Vl» ³² ue A EEN 80 80 
Feind . 8865 263 
POM ¿zz s = EE r 223,423 283,241 2197,840 

Europe: 
Albanian A a 7,690 8,540 8,540 
A ß ASA A r 3,023 2,962 2,186 
e, . ß ANE r 52,911 55.160 52,900 
Czechoslovakia — „= = s = ume duum EM r 4,960 e 5,000 e 5,000 

Inland EECH 41,192 39,850 42,770 
JJ os 456 482 P 
Germany, East . J... ~~. eee 1,700 e zc 
Germany, West? 8 ene l. l mmm 1,683 1,911 2,162 

ROCCO EE 1,587 e 3,800 e 3,800 
Hungary EE 1,800 1,300 1,800 
Ireland ias r 14,338 14,000 10,800 
Italv a a ]⅛Ü¾wmͥ ]ñßß ondaa 946 1,011 
a . ß A ON r 24,621 22,417 80,260 
Poland sisas diia 170,900 218,300 297,600 
Portugal? ß . 6,409 6,226 5,577 
ROMANIA: é 8 EE 46,300 55,100 55,100 
% ( o ba 42,420 87,807 23,545 
AO EA AA 49,404 44,795 44,823 
U.S.S.R.0 A AI 772,000 816,000 843,000 
United Kingdom mo etapas c cies o 506 478 e 440 
NU VE r 128,285 128,587 126,722 

Africa: 
Tu EEN 389 e 410 e 440 
Bot ĩðVAA ³ aa e 1,500 2,623 7,164 
Congo (Brazzaville) 1... J. l J EN 1,022 1,026 1,010 
Ethiopi EE “?L,é[« 440 440 440 
Kenya AAA saa EE Susa r 80 r 80 80 
Maul] é«1ö! y cos 23,454 22,138 17,861 
Morocco A A A me ms 4,762 5,952 5,291 
Mozambique? ee A AAA 441 689 e 850 
Rhodesia, Southern 46,100 43,315 e 48,000 
South Africa, Republic of f 193,783 197,436 197,238 
South-West Africa, Territory of39 ___ en 87,664 85,801 48,028 
Uganda A ꝗ ⁵˙Ü—.0de 17,259 18,496 . 9,870 
Zülle AAA TTT r 538,552 550,524 547,111 
Zambia AAA 778,864 769,864 746,177 


See footnotes at end of table. 
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Table 42.—Copper: World mine production, by country '—Continued 


(Short tons) 
Country : 1973 1974 1976 P 
Asia: 

Bur 
China, People's "Republic of 9. PEE E 110,000 110,000 110,000 
e, ose o r 15,672 10,830 10,882 
AS ARONA ĩð⁊i r 18,916 80,958 42,990 
Indonesia E r 41,780 71,210 68,450 
Iran AI E LZ TSS SŠ 8,300 1,980 2,650 
1T77771;· x d A suls 11.202 12, 100 8.270 
All ð / r 123,994 90,538 93,011 
Korea, North 14,000 14,000 14,000 
Korea, Republic Of A A A AE A 8 2,558 3,080 2,944 
A A ⁰＋ꝶꝝꝶæx“ d 55 r 55 40 
Philippines ..........—. EE EE L 243,825 248,554 249,894 
Taiwan EI AAA ANA 2,650 2,760 2,760 
TUPkew AAA r 83,290 42,765 40,819 

Oceania: 

Australia r 242,877 277,055 240,821 
New Zealand NNN ENEE (23) == E 
Papua New Guinea? e r 201,610 202,940 190,128 
Total: do seh un r 7,844,901 8,063,457 7,678,948 


e Estimate. P Preliminary. r Revised. 

1Data shown represent copper content (recoverable where indicated) of ore mined wherever 
possible. If such data are not available, the nonduplicative total copper content of ores, concentrates, 
matte, metal and/or other copper-bearing products measured at the least stage of processing for 
which data are available has been used. 

3 Recoverable. 

8 Copper content of concentrate produ 

4 Corporación Minera de Bolivia (GOMIBOL) production plus exports by medium and small 
mines, 

5 Smelter production. 

6 Includes copper content of cupriferous pyrites. 

7 Excludes an unreported quantity of copper in iron pyrites which may not be recovered. 

8 Year ending September 30 of that stated. 

? Data are compiled from opérating company reports of Tsumeb Corp. Ltd., General Mining and 
Finance Corp. Ltd. for Klein Aub Koper Maatskappy Ltd.'s mine near Rehoboth, and Falconbridge 
Nickel Mines Ltd. for Oamites Mining Company (Pty.) Ltd., Oamites mine. Data for General 
Mining and Finance Corp. Ltd. are for fiscal years ending June 80 of that stated, while data from 
other companies are for calendar years. 

10 Copper content of matte produced. | 

11 Year beginning March 21 of that stated. | 

12 Copper content of run-of-mine production was as follows in short tons: 1978—* 108,874; 
1974—90,985; 1975—-93,952. 

Revised to Zero. 


Table 43.—Copper: World smelter production, by country * 


(Short tons) 
Country 1973 1974 1975 P 
North America: 
C/ (êͤůũ b r ³ ³ↄAA ras 545,641 591,990 551,152 
eee, ß Ee 80,506 86,822 84,188 
"United. Sateettt T. T... .... ... 1,743,968 1,569,816 1,447,128 
South America: 
r ee, ß ß ß 90 90 90 
ij. A] M ::: x 4,630 2,156 e 2,100 
II EE 650,253 798,408 798,518 
¡LI EA A AE r 190,650 194,560 173,081 
Europe: 
Albania € ß iS r 7,690 r 8,540 8,540 
inen, ae ß AE usss 330 2,870 e 2,870 
e,, ße. e . ESA 17,600 17,600 16,500 
Bulls oa 58,000 r 58,000 62,000 
Czechoslovakia ... re J U J l l l E 7,700 6,600 6,600 
, . A 45,836 48,569 51,781 
Germany, East* 2 AAA 1,650 Bake 
Germany, West eee r 175,501 191,834 185,826 
Hungary EE 1,300 1,800 1,800 
ei, EE de r 88,193 34,984 29,044 
Poland? Lo. As r 172,000 215,000 278,400 
Portugal MESA A r 4,080 3,970 4,400 
Romania è E | 46,300 55,100 55,100 
al REA 8 r 104,482 142,448 157,410 
Sweden e e m 48,875 45,125 45,798 
¡IA A MAA d i AN 772,000 816,000 848,000 
U IA EA r 176,897 195,063 178,574 


See footnotes at end of table. 
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Table 43.—Copper: World smelter production, by country '—Continued 
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(Short tons) 
Country 1973 1974 1975 P 

Africa: 
Rhodesia, Southern *3 _ J... J... J. J J. J J... r 40,800 r 45,200 47,400 
South Africa, Republic ff 165,790 162,920 165,020 
South-West Africa, Territory of? NN 39,737 51,381 40,135 
Uganda met 10,684 9,827 8,800 
NS AAA ß 507,591 517,980 509,930 
A ET EE EEGEN 759,024 781,828 726,453 

ja: 
China, People's Republic of ccn 110,000 110,000 110,000 
Et u. ea . eae eR ys 12,070 12,100 12,100 
LEE e is el 2,20 7,170 6,600 
B EE 1,102,885 1,049,955 905,496 
Korea, North 99 14,000 14,000 14,000 
Korea, Republic f, 8,490 13,670 28,100 
Taiwan Ù AAA 3,970 4,400 4,400 
d NEES 28,872 82,603 29,707 
Oceania: Australia r 179,200 215,853 198,327 
dk, ADE A ON r 7,878,480 8,110,822 7,779,908 
e Estimate. P Preliminary. r Revised. 


1 Unless otherwise noted, data presented for each country represent primary copper metal output, 
whether produced by thermal or electrowinning. To the extent possible, refined copper produced from 
imported blister or electrolytic anode copper has been excluded. 


2 Copper content of impure bars and electrolytic copper. 


3 Smelter output of domestic and foreign ores, exclusive of that from scrap. Production from 
domestic ores only was as follows in short tons: 1973—1,705,065; 1974— 1,582,066; 1975—-1,874,324. 
4 Figures presented are total blister and equivalent copper output including that blister subse- 
quently refined in Chile and copper which is produced by electrowinning. Material produced for 


refining at Ventanas smelter is included. 


5 Belgium reports a large output of refined copper, but this is produced mainly from imported 
blister; domestic smelter production is reported output of blister copper from ores. 
Reported Norwegian copper output is derived in part from copper-nickel matte imported from 


Canada, and reported 


Canadian smelter production may also include this material. Norwegian 


smelter output from domestic ores was as follows (approximately) in short tons: 1973—7,500; 
1974—-6,500; 1975—7,500. 
7 Refined output. 
8 Year ending September 30 of that stated. 
9 Data from Tsumeb Corp., Ltd. 
10 Data include refined copper plus exported blister and leach cathodes. 
11 Includes secondary. 
Table 44.—Copper: World refinery production, by country ` 
(Short tons) 
Country 1978 1974 1976 p 
North America: 
Canada? EE 548,489 616,829 583,850 
el; ⁵ ⅛ð A . 8 63,065 75,179 69,610 
United Stages ege 1,868,488 1,654,658 1,448,878 
South America: 
Argentina ß A 90 90 90 
BFU ³⁰²⁰ ö ⁰o· AAA aia aáa r 32,740 41,120 31.750 
er . AS O uss r 457,240 593,150 589,960 
FC ( ] TES ³ mj AAA 2 ————— r 42,965 42,940 58,890 
Europe: 
, . . . eae ef 7,690 8,540 8,540 
Aüstria isc ⅛˙ Vw ] ⁰⁰⁰yz y x oa 25, 215 29,446 29,686 
Belgium t . EE r 416,678 437,258 893,548 
O A II zs ui E. 62,900 62,900 52,900 
Czechoslovakia r 19,665 22,981 19,800 
Finland EE E ees 47,297 42,193 39,423 
France A e EEN e 23,800 24,866 21,491 
Germany, East 46,300 50,700 52,900 
Germany, West? 2 SE 448,263 466,896 465,397 
Hungary IA 19,000 19,000 19,000 
Norway nissan a aida r 28,456 27,345 21,687 
Poland IA r 172,000 215,000 273,400 
P AA AA 2,551 2,777 e 2,800 
Romania €. S: ĩð2 f b P P P A D P 5 s 46,300 55,100 55,100 
AAA d AA r 134,923 160,055 140,214 
Sweden e ee 52,760 52,335 e 49,600 
¡AA IA 738,000 777,000 800,000 
United Kingdom ee ENNEN 83,619 76,165 83,226 
Yugoslavia LLL c e o e e e r 147,334 154,038 136,562 


See footnotes at end of table. 
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Table 44.—Copper: World refinery production, by country '—Continued 


(Short tons) 
Country 1978 1974 1976 P 

Africa: 
Rhodesia, Southern 22222 uis 83,000 88,000 88,000 
South Africa, Republic of. 99,870 97,550 95,240 
J cT PHP 246,429 280,617 249,012 
"n ll ⁵³ð 108,885 746,108 693,518 

sia: Í 

China, People's Republic of 180,000 r 165,000 165,000 
Indi un. i lo A 8 r 18,241 12,976 18,016 
e . . ß PR r 7,70 r 7,700 7,700 
e . . . EE 1,048,057 1,097,955 902,442 
Korea, North ee EEN 14,0 14,000 14,000 
orea, Republic of 2 __. l l U l JU U l J J mm 10,192 18,668 28,069 
TAIWAN EE EES 7,829 10,868 9,413 
LU EES EEEREENEN r 16,500 32,630 17,600 
Oceania: Australia r 160,160 179,082 182,257 
% Add ³¹wAA ³ ES r 8,011,186 8,889,205 7,852,069 


e Estimate. P Preliminary. r Revised. 

1 Unless otherwise noted, data presented for each country represent total primary refined copper 
(both fire refined and electrolytically refined), including refined from imported crude copper (blister 
and electrolytic anode). 

2 Includes secon š | 

3 Includes electrolytic output of Ventanas refinery. 

* Data include leach cathodes from Zaire, secondary and alloy material. 

5 Excludes metal content of leach cathodes which are included in Belgium production. 


Diatomite 


By Arthur C. Meisinger 


U.S. production of processed diatomite 
in 1975 declined 1496 in quantity and 
10% in value compared with that of 1974. 
The weighted average price per ton, how- 
ever, increased from $76.31 in 1974 to 
$80.01 in 1975, to offset increased costs of 


energy consumption in the industry's proc- 
essing plants. Exports of processed diato- 
mite also decreased 21% in quantity and 
1396 in value, but imports showed a slight 
increase in 1975. 


DOMESTIC PRODUCTION 


Domestic production of processed diato- 
mite in 1975 was 572,582 tons, or about 
14% below the 1974 figure. However, value 
of diatomite sales in 1975 increased by 
approximately $3.70 per ton over that of 
1974, primarily owing to continued in- 
creases in fuel costs at diatomite process- 
ing plants. 

During the year, 11 companies operated 
15 mine and plant facilities (one less than 
in 1974, revised) to produce diatomite in 
5 States—California, Kansas, Nevada, Ore- 
gon, and Washington. Domestic producers 


in 1975 were: Johns-Manville Sales Corp., 
with operations at Lompoc, Calif.; Grefco, 
Inc, Lompoc, Calif. and Mina, Nev.; 
Excel-Minerals Co., Taft, Calif.; Airox 
Earth Resources, Inc., Santa Maria, Calif.; 
NL Industries, Inc., near Wallace, Kans.; 
Eagle-Picher Industries, Inc., with facilities 
at Sparks and Lovelock, Nev.; Cyprus 
Mines Corp., Fernley, Nev.; A. M. Matlock 
and American Fossil, Inc., both with opera- 
tions in Christmas Valley, Oreg.; and Wit- 
co Chemical Corp. Inorganic Specialties 
Division, at Quincy, Wash. 


Table 1.—Diatomite sold or used by producers in the United States 


Domestic production (sales) ... short tons 
Average value per ton 2222222222 


1971 1972 1978 1974 1975 
535,818 576,089 608,906 664,303 572,582 
$64.25 $65.19 $59.26 $76.81 $80.01 


CONSUMPTION AND USES 


Compared with 1974, all reported end 
uses of diatomite showed declines in quan- 
tities consumed with the exception of abra- 
sives and lightweight aggregates. Filtration, 
which continued to be the major end use, 
accounted for 60% of domestic demand in 
1975. Fillers were the second most impor- 


tant end use followed by lightweight ag- 
gregates, coating agents, and insulation. 
Other uses included abrasives, absorbents, 
inert carriers, paint additives, pozzolan, 
and silicate admixtures. 


Industry economist, Division of Nonmetallic 
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Table 2.—Domestic consumption of diatomite, by principal use 
(Percent of total consumption) 
Use 1971 1972 1978 1974 1975 
e,, vv ß 59 58 61 60 60 
¡NO E A ⁰ 8 w . W W W W 
Insulation: gs AI 3 4 4 5 4 
Miscellaneous 2222222222222 38 38 35 85 86 


W Withheld to avoid disclosing individual company confidential data; included with “Miscel- 


laneous.“ 


PRICES 


The weighted average price per ton of 
processed diatomite sold by producers was 
$80.01 in 1975 compared with $76.31 in 
1974. Price increases were substantial for 
all major end use categories in 1975 (table 


3), with the exception of miscellaneous 
uses of diatomite, which showed a decrease 
of $0.62 per ton from that reported in 
1974. 


Table 3.—Average annual value per ton of diatomite, by use 


Use 
Filtration 


Insulation? 2226803 oe ee IE 


Abrasives 
Fillers 


Lightweight aggregate 2 
Miscellaneous 222222222222 


1974 1975 
————— $87.40 $91.78 
——Á—————— 55. 62.61 
o SS 129.51 145.56 
See 77.12 79.66 
o ai 47.81 52.69 
— Á— ZD 46.25 45.68 
————— 76.81 80.01 


FOREIGN TRADE 


Exports of prepared diatomite decreased 
21% in quantity and 13% in value from 
that of 1974, and the quantity exported 
(147,000 tons) represented 2696 of domes- 
tic production (573,000 tons) in 1975. 
Principal countries of destination were 


Canada, 42,715 tons; the United Kingdom, 


14,431 tons; Japan, 10,714 tons; West 
Germany, 10,333 tons; and Australia, 8,293 
tons. The average value of exports was 
$104.18 per ton compared with $94.31 in 
1974. Imports of diatomite in 1975 totaled 
3,833 tons, nearly all from Mexico (99%). 


Table 4.—U.S. exports of diatomite 
(Thousand short tons and thousand dollars) 


Quantity Value 
A 178 14,582 
Ka 186 17,541 


= 147 15,814 


DIATOMITE 


Table 5.—Diatomite: World production, by country 
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(Short tons) 
Country 1978 1974 1976 p 
North America: 
e ,,, ß ß r 550 r 550 550 
get e EE r 33,069 e 39,000 e 89,000 
eee v , ß LE LIE 21,560 26,048 25,048 
United States. ⁵⅛”. E r dea ii as 608,906 664,808 573,000 
South America: 
Argentina ¿Su L. uuu consorcios 17,989 7,988 e 7,700 
bueren 5,361 2,524 205 
Colombia ß EOM MEE Qe du a aa s 986 606 * 600 
C4⅛h111! ³oÜ˙ ... 8 3,839 r e 8,900 e 3,900 
Europe: 
A rocas 2,858 2,189 1,786 
Denmark: 
Diatomite e. UU lu. u u ul demens 22,000 22,000 28,000 
C;⁵ %ͤͤ ͤ ͥ⁰⁰ == 240.000 240,000 250,000 
Franese APA 220,000 230,000 230,000 
Germany, West (marketable) ............------- 50,144 47,213 44,000 
Iceland! coso , ß a 24,582 e 24,800 e 24,800 
lic) Aene Add Add 65,000 65,000 67,000 
Portugal: uL deua ue A 8 1,271 2,090 2,804 
SDAIN Logs ⁵ ꝗ .... DU DM SE S r 21,339 r e 22,000 e 22,000 
%%% ` ege catum ED ar Qd c me 489 624 e 660 
SE tere 430,000 440,000 450,000 
United Kingdom . EEN 4,40 4,400 e 4,400 
Africa: 
A ME 5,100 5,100 5,100 
eee t A 1.764 1.764 454 
Pl ³o·ͥ AA ³ AAA SSS SS sS r 1,368 1.827 1.988 
n South Africa, Republic of _-_. 22 582 866 716 
sia: 
| Korea, Republic of, 4,889 * 4,400 2,020 
Oceania: 
Australia aiii ede i eres * 5,073 1,067 e 5,500 
New Zealand NN EN NN AN AN AEN NN 4,962 5,024 e 5,100 
Total uros; siylu EE r 1,796,485 1,865,288 1,791,875 
e Estimate. p Preliminary. r Revised. 
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Feldspar, Nepheline Syenite 
and Aplite 


By J. Robert Wells * 


Activity in the feldspar industry was at 
a comparatively low level in 1975, with 
both production and consumption signif- 
icantly below the figures recorded in 1974. 
Although utilization of the mineral in 
making container glass held up well during 
the year, the general trend was downward, 
largely because the slack in housing con- 
struction slowed sales of window glass and 
some ceramics—floor and wall tile, and 
electrical and sanitary porcelains—weaken- 
ing demand for feldspar in those appli- 
cations. Even in the face of lagging de- 
mand, feldspar prices rose sharply during 


the year, yielding to the upward pressure 
of rising production costs—notably greater 
outlays for fuels, equipment, and supplies 
reinforced by the increasing expense of 
complying with environmental regulations. 


Legislation and Government Programs.— 
According to provisions of the Tax Reform 
Act of 1969, which continued in force 
throughout 1975, the depletion rate al- 
lowed on feldspar production (both domes- 
tic and foreign operations) was 14%. 


one scientist, Division of Nonmetallic Min- 
erals. 


Table 1.—Salient feldspar statistics 


United States: 

Unground: ? 
Sold or used by producers . short tons 
Ch TEE thousands 
Imports for consumption ..... short tons 
Valle EE thousands 
Sold to consumers short tons 
%‚»ͤ W.. u Su S thousands 
Consumption, apparent short tons 

Ground: 

Sold by merchant mills `... short tons 
e: TEE thousands 
or short tons 
!! ðͤ d thousands 
Imports for consumption short tons 
! 0 thousands 


World production thousand short tons 


1971 1972 1978 1974 1975 
-. 742,810 746,212 791,900 * 762,728 669,898 
-- $9,969 $10,688 $12,880 r $11,896 $11,728 
=s 134 187 264 30 209 
La $19 $23 $22 $1 $17 
a NA 175,526 179,732 220,826 118,809 
a NA $1,257 $1,862 * $8,082 $2,828 
-- 742,944 746,899 792,164 * 762,758 670,107 
-- 601,618 680,801 588,698 r” 547,888 541.577 
-- $8,716 $8,990 $10,628 * $11,421 $12,286 
Se 8,984 5,275 9,554 18,819 9,543 
Ez $141 $184 $466 $662 $507 
€ 2,375 945 108 62 81 
8 865 820 84 83 86 
-— 2,815 2,994 7T 8,050 r 8,810 8,041 


NA Not available. 


r Revised. 
1 Includes hand-cobbed feldspar, flotation-concentrate feldspar, and feldspar in feldspar-silica mix- 


tures. 
2 Measured by quantity sold or used plus imports. 
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FELDSPAR 


DOMESTIC PRODUCTION 


Unground Feldspar.—The 1975 domes- 
tic output of feldspar ready to be put into 
final form for use (that is, the total quan- 
tity of hand-cobbed feldspar, flotation- 
concentrate feldspar, and feldspar content 
of feldspar-silica mixtures) was 12% less 
in tonnage than in 1974 but 3% higher 
in total value. Feldspar was mined in 
eight States with North Carolina in the 
lead, followed in descending order by 
Connecticut, California, Georgia, South 
Dakota, Arizona, Wyoming, and Colorado. 
The combined outputs of the first four 
States named amounted to 97% of the U.S. 
total, It should be noted that in 1975 the 
production of hand-cobbed feldspar sank to 
the lowest level in the 20 years for which 
comparable data have been recorded. 


Ground Feldspar.—Most of the feldspar 
used in glassmaking is ground no finer 
than 20 mesh, and substantial tonnages 
of feldspathic sands (feldspar-silica mix- 
tures) enter into glass furnace feeds with 
no further reduction in particle size; 
feldspar to be used in ceramics and filler 
applications is usually pulverized to minus 
200 mesh or finer. In 1975, 8 U.S. com- 
panies operated 10 plants in 7 States to 
grind feldspar for shipment to destinations 
in at least 21 States, Puerto Rico, Canada, 
and Mexico. The Oxford Feldspar Corp. 
mill at West Paris, Maine, was activated in 
1975 to produce dry-ground feldspar for 
ceramic purposes, an event that may pos- 
sibly foreshadow resumption of feldspar 
mining in that State (inactive since 1970) 


or in New Hampshire (inactive since 
1969). f 


Table 2.—Unground feldspar sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 


Flotation 


Feldspar-silica 


Year Hand-cobbed concentrate mixtures 1 Total? 
Quantity Value Quantity Value Quantity Value Quantity Value 
19711 45 749 448 5,454 255 8,766 148 9,969 
1972 88 89 658 535 7,854 172 2,627 746 10,688 
19718. 58 686 646 9,789 198 2,406 792 12,880 
1974 46 412 580 8.784 187 2,199 768 11,896 
1976 ....-.------ 17 274 581 9,260 122 2,198 670 11,728 


P 


1 Feldspar content. 


s Data may not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Unground Feldspar.—In 1975 there was 
as usual no significant consumption of 
feldspar in the raw, unprocessed state in 
which it is taken from the mine. The ma- 
jority of users acquired their supplies al- 
ready ground and sized either by the pri- 
mary producers or by merchant grinders, 
although some manufacturers of pottery, 
soaps, and enamels continued their cus- 
tomary practice of purchasing crude feld- 
spar for grinding to their preferred speci- 
fications in their own mills. The Bureau 
of Mines canvass of producers and mer- 
chant grinders does not provide informa- 
tion concerning the end use distribution of 


the material handled in this way. It should 
be noted that a substantial portion of the 
material classified as feldspar-silica mix- 
tures serves in glassmaking without addi- 
tional processing, so that this utilization 
might properly be considered as consump- 
tion of unground feldspar. 

Ground Feldspar.—The 1975 end use 
distribution of ground feldspar in the 
United States indicated that 51% of the 
total was consumed in glassmaking and 
3996 was used in pottery. The remaining 
10% was used in a diversity of appli- 
cations, including glazes, enamels, soaps, 
abrasives, sanitary ware, rubber products, 
and electrical insulators. 
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Table 3.—Ground feldspar sold by merchant mills, by use 


1974 1975 
Use Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Hand-cobbed: | 

| TT WEEN 100 $4 100 $4 
Pottery A a as 35,742 1,153 11,899 406 
Other AAN ee 14,382 480 4,811 175 

TOI nica ina 50,224 1,637 16,810 584 
Flotation concentrate: 

TT pi 198,242 8,112 254,141 4,738 
S/ A 219,295 4,882 172,999 4,806 
AAA 22,827 782 20,019 661 

177. Qe sz 440,364 8,726 447,159 10,200 
Feldspar-silica mixtures: 1 
DII eu —— wes Ja 24,156 266 
Pottery ..... JJ 89,414 658 25,870 480 
GGG ³·wv ˙ mmm ꝛ A 17,831 401 27,582 806 
Total SO æ u. 57,245 1,059 77,608 1,502 
Total: 
eji Aem" AAA 198,842 9,116 278,897 5,008 
Peli. ⁵ 8 294,451 6,693 210,768 5,641 
Other? z ee eee eee 55,040 1,613 52,412 1,642 
Total. ¿uz uz ica ri 547,833 311,421 541,577 12,286 


1 Feldspar content. 


2 Includes soaps, abrasives, sanitary ware, rubber, and electrical insulators. 
s Data do not add to total shown because of independent rounding. 


STOCKS 


From a comparison of 1975 data on 
domestic production and sales of feldspar, 
it was estimated that U.S. producers had 
239,000 tons of feldspar (unground, 
ground, or in process) on hand on Decem- 
ber 31, 1975. 


PRICES 


Engineering and Mining Journal, De- 
cember 1975, listed the following prices 
for feldspar, per short ton, f.o.b. mine or 
mill, carload lots, bulk, depending on 
grade (prices were generally about $2.50 
per ton higher than the corresponding quo- 
tations of the preceding year) : 


North Carolina: 


0 mesh, flotation ........- $17.50 
40 mesh, flot ation $18.00- 27.25 
200 mesh, flotation ......-..- 27.25— 84.00 
Georgia: 
40 mesh, granular ........ 26.00 
200 mess -20n =... 33.00 
Connecticut: 
20 mesh, granular ........ 20.00— 22.50 
200 mess 28.00- 80.00 


Feldspar prices were quoted by Indus- 
trial Minerals (London), December 1975, 


as follows (converted from pounds sterling 
per long ton to dollars per short ton): 


Ceramic grade, powder, 200 mesh, 

bagged, ex- store -=== $59-$66 
Sand, 2-3 mm, ceramic and/or glass 

grade, c.i.f. main European port ...  41- 51 


No explanation was offered for the fact 
that the ceramic-grade quotations were 
about 25% lower than their respective 
1974 counterparts, while those for ceramic 
and/or glass material were 30% higher. 


FOREIGN TRADE 
In 1975, U.S. exports classified as feld- 


spar, leucite, and nepheline syenite (but 
presumably all or mostly feldspar) 
amounted to 9,543 tons valued at $506,834, 
approximately half the comparable figure 
reported in 1974. Chief recipients of the 
exported material were Canada, 72%; 
Mexico, 2296; and Taiwan, 3%. The 
remaining 3% was shared among nine 
other countries. 

U.S. imports for consumption of feldspar 
in 1975, although notably higher than in 
1974, still amounted to only a small frac- 
tion of the quantity exported (3% of the 
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tonnage, 5% of the total value). In addi- 
tion to feldspar and nepheline syenite, 
U.S. imports in 1975 included 1,371 tons 
of material, probably feldspathic in na- 
ture, that was classified as “Natural min- 
eral fluxes, crude, crushed, ground, or pul- 
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verized” with a total value of $229,786. 
The tariff schedule in force throughout 
1975 provided for a 3⁄2% ad valorem 
duty on ground feldspar; imports of un- 
ground feldspar were admitted duty-free. 


Table 4.—U.S. imports for consumption of feldspar 


Country 
Crude: 

A. a 
South Africa, Republic of 

TOA. A A IE 

Ground, crushed, or pulverized: 

TT TEE 
BEEN m 
United Kingdom 222 

Total uuu uu EE s 


1 Adjusted by Bureau of Mines. 


WORLD REVIEW 


Finland.—The name of Finland’s only 
feldspar producer, which operates a flota- 
tion process on Kimito Island, was 
changed in October 1975 from Lohjan 
Kalkkitehdas Oy (or Lojo Kalkverk AB) 
to Oy Lohja AB Minerals. An expansion 
was begun to increase the company's pro- 
duction capacity from the current 75,000 
tons per year to 83,000 tons per year, of 
which it is estimated that about 7596 will 
be exported to the United Kingdom, other 
European countries, and the Far East. 

France.—In July 1975, Denain Anzin 
Minéraux (DAM) took over controlling 
interests in two other firms, Société Sipo 
and Société des Feldspaths du Midi, thus 
becoming the largest feldspar producer in 
the nation. DAM's current production con- 
sists of about 11,000 tons per year of glass- 
grade soda spar and 7,000 tons per year 
of potash spar for use in enamels and 
electrical porcelain. 

Germany, West.—The combined outputs 
of some 15 large firms distributed through- 
out the country place West Germany un- 
challenged at the head of Europe's feld- 
spar-producing nations. Even so, consump- 
tion still outruns production, and 1974 
imports included 66,000 tons of feldspar 
from Scandinavia, Finland, Italy, France, 


and the Republic of South Africa. 


1974 1975 
Quantity Quantity 
(short tons) Value (short tons) Value 
80 $617 m bü 
"3 Geen 1209 $17,188 
80 617 209 17,188 
28 915 oS Se 
39 2,538 79 5,800 
=: ad 450 
62 3,448 81 6,250 


Guatemala. —Cia. Vidrios, Soc. Anon. 
(CAVISA) extracted 33,000 tons of feld- 
spar in 1974 for use in its own factory, 
the only glassmaking facility in the coun- 
try, and in mid-1975 inaugurated a new 
and larger plant with a rated capacity of 
40,000 tons of feldspar per year. 

India.—The joint output of six large 
firms (Bharat Mineral Supply Corp., 
Golecha Palwat & Co., G. L. Kala, R. D. 
Maniar & Co., Shetty & Co., and Syed 
Altaf Hussain), all operating in the north- 
western State of Rajasthan, amounted to 
approximately 70% of India’s total 1975 
feldspar production. 

Italy.—Nearly three-quarters of Italy’s 
total 1975 feldspar output came from 
quarries operated by C. Maffel & Co. at 
Pinzolo, Trento Province, near the south- 
ern border of the Dolomite Alps. Crude 
material from those sources was processed 
in the company’s three mills (a primary 
crushing plant near the mine site, and 
grinding mills at Darzo and Trento) for 
use in ceramics, paint, and glass. 

Norway.—Detailed discussions of Nor- 
way’s feldspar and nepheline syenite indus- 
tries were featured in a journal article.* 

Sweden.—The only feldspar producer in 
Sweden, AB Forshammars Bergverk (sub- 


2 Industrial Minerals 1 Scandinavia: 
F Minerals. No. 88, January 1975, 
pp. e 
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sidiary of Luossavaara Kiirunavaara AB, 
a Government-owned producer of iron 
ore) mines the Limberget pegmatite de- 
posit in Orebro Province, about 25 miles 
north of Kóping. It was announced that 
the ore body has been estimated to contain 
at least 0.7 million tons (already exposed) 
and 4 million tons (proved by drilling) 
of the type of material currently being 
exploited.? 

Thailand.—It was reported that the Thai 
Mining Industry Co. of Bangkok (70% 
Thai-controlled, 30% British) will invest 
the equivalent of $1 million in a venture 
aimed at producing 44,000 tons per year 
of industrial minerals, including feldspar, 
within the national borders, thereby pro- 
viding employment for about 125 addi- 
tional mine workers and at the same time 
effecting a drastic reduction of the sums 
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currently being spent to obtain those min- 
erals from foreign sources. 

United Kingdom.—Goonvean & Rosto- 
wrack China Clay Co., Ltd., has been the 
only remaining supplier of Cornish Stone 
(or China Stone) since 1973 when English 
Clays Lovering Pochin Co., Ltd., ceased 
producing that widely used feldspathic ma- 
terial. Recently Goonvean & Rostowrack 
reported that, despite ample reserves, their 
production of Cornish Stone has been 
hard put to keep abreast of expanding 
demand, largely because of difficulty in 
maintaining a sufficient force of specially 
trained workers for the exacting hand- 
selection process involved.* 


S Industrial Minerals (London). Felds and 
Nepheline Syenite—Rivals in a Flux. No. 100 
January AD: ; 

* Page 19 of work cited in footnote 3. 
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Table 5.—Feldspar: World production, by country 


(Short tons) 
Country 1 - 1978 1974 1975 p 
North America: 
A A IA 107,042 204,262 158,521 
United States AA 791,900 r 762,723 669,898 
South America: 
Argentina. ee 33,532 17,479 e 8,800 
Brazil: A E uu sas. r 99,848 107,246 e 110,000 
Chile o SL 2SsS 584 8,098 421 
Colombia ue 88,069 81,686 e 88,000 
Gates yd = 88,069 e° 38,000 
„ . a a 2,739 r e 2,800 e 2,800 
%ůÜ˙Ü¹ð¹b ⁵ ²¾ ⁵ oe ee das 88 226 1.987 1,989 
Europe: 
Austria A A 2,260 oe = 
IP DEE 64,285 70,082 75,598 
IR AAA AAN e 245,000 265,414 e 265,000 
Germany, Wert Eege 392,192 413,194 e 415,000 
ü EENG 208,692 262,149 204,158 
Norway cuu. ⁰ AAA r r 282,971 ` € 285,000 e 285,000 
Poland è ooo K A 33,000 83,000 88,000 
Portugal EE r 26,475 82,959 14,506 
Spo ee" ʒm Aa Aa | 71,650 79,693 e 83,000 
(( o Se ð mt dt e tad r 30,374 35,234 e 85,000 
U.S SR: a a ͤ ye SL 300,000 305,000 310,000 
United Kingdom (china stone) 58,809 e 55,000 e 55,000 
h coi Buea! 56,005 61,833 e 66,000 
Africa: 
¡HN AA Se . 8,848 2,456 s 
Kenya. eege 1,610 8,138 1,781 
Malagasy Republic .. EEN EE 468 411 768 
Mozambique 915 926 e 950 
ID AM 5,500 5,500 5,500 
South Africa, Republic of 34,934 43,585 33,460 
AO A A AS ; e 2,200 
Asia: 
Dura. S. u a ida ets 849 728 e 770 
Hong Renn 1,471 6,136 2,270 
India IIA 43,872 60,071 40,596 
ËTT AER AA NA r 53,713 68,718 43,494 
Korea, Republic of 81,372 21,136 22,198 
Pakistan EE 1,814 9,684 * 4,400 
Philippines AAA AAA 27,556 11,298 4,307 
IH LDANnkÉ E E 689 859 859 
lh 4,971 7,714 14,858 
Oceania: Australia r 8,091 8,478 e 3,500 
Total td ‚ r 3,050,429 8,310,184 8,041,082 
e Estimate. P Preliminary. r Revised. 


1In addition to the countries listed, the People’s Republic of China, Czechoslovakia, Romania, and 
the Territory of South-West Africa produce feldspar, but available information is inadequate to 
make reliable estimates of output levels. 

2 Described in source as lump feldspar; does not include nepheline syenite as follows in short 
tons: 1973— 220,793; 1974— 224,430; 1975—-345,266. 

3 Includes pegmatite. 

4 Chiefly labradorite. 

5 In addition, the following quantities of aplite were produced in short tons: 1978—-" 546,750; 
1974—539,670; 1975—-357,056. 
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TECHNOLOGY 


Feldspar containing more than a min- 
imal trace of iron is unsuitable for use in 
the manufacture of such specialized 
ceramics as porcelain insulators, hospital 
stoneware, and sanitary ware, but in most 
commercial deposits a large part of the 
feldspar occurs in intimate association 
with detrimental amounts of mica and 
garnet, both of which are iron-bearing 
minerals. Although these minerals are 
only weakly magnetic, it was found that 
high-intensity wet magnetic separation pro- 
vided an adequate means of eliminating 
them from the ore stream, thus converting 
an otherwise troublesome waste material 
into a salable product." 

Bureau of Mines research in 1975 in- 
cluded a continuing study of the feasibility 
of producing feldspar and glass-sand con- 
centrates by processing granite from vari- 
ous sources. It was reported that in three 
of four head samples from New Hamp- 
shire, it was difficult to effect liberation of 
the feldspar from accompanying iron min- 
erals without grinding to a fineness beyond 
the limit imposed by glassmaking speci- 
fications. In related work, preliminary 
mineralogical and  beneficiation studies 
were started on samples of a mixture of 
feldspar, quartz, biotite, and clay that 
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constitutes the overburden at a granite 
quarrying operation in Georgia. 

Another sector of Bureau of Mines re- 
search was directed toward finding environ- 
mentally attractive and economically 
advantageous outlets for waste glass, 
especially the material that could be made 
available by the systematic collection of 
discarded single-use beverage bottles. A 
report was issued presenting results ob- 
tained in one phase of this investigation." 


Computer control of the flow of the 
glassmaking materials, including feldspar 
and cullet (recycled glass), is a salient 
feature of the ultramodern batch house 
recently placed in service at the TV-tube 
plant of Owens-Illinois, Inc., in Columbus, 
Ohio. Details of this innovative facility, 
which incorporates a system for the electro- 
static precipitation and collection of even 
the most finely divided solids from the 
furnace effluent and their return to the 
batch, were described in a journal article.’ 


In a study made in the Netherlands it 
was concluded that, according to time 
criteria, it is possible by proper choice of 
refining agents to achieve satisfactory 
melting performance with a soda-lime glass 
batch incorporating sand and potassium 
feldspar in particle-size ranges below 100 
mesh.* 


NEPHELINE SYENITE 


Nepheline syenite is a light-colored rock 
that, although resembling. medium-grained 
granite in texture, contains a significantly 
smaller proportion of quartz and consists 
principally of nepheline and alkali feld- 
spars, usually in association with minor 
amounts of other minerals. Large quan- 
titles of nepheline syenite (after processing 
to remove objectionable substances, 
especially iron-bearing minerals) are con- 
sumed in making glass and ceramics. 
There is no domestic production of 
nepheline syenite in grades suitable for 
these purposes, however, and U.S. needs 
are wholly supplied by imports. 

Customarily, U.S. consumption of 
feldspathic materials consists of roughly 
two-thirds feldspar plus aplite and one- 
third nepheline syenite from Canada, 
where Indusmin, Ltd., and Sobin Chem- 
icals (Canada), Ltd., are the only two 
producers. In 1974, the last year for which 
an estimate is available, Canadian pro- 


duction totaled approximately 607,000 
tons with a value of $8.5 million, increases 
from 1973 of 596 in tonnage and 15% 
in value, but the quantity exported to the 
United States in 1975 was sharply down 
from the corresponding figure for 1974, 
the first decrease recorded since 1961. 
Other than Canada, only two countries 
are known to produce significant quantities 
of nepheline syenite—Norway with 221,000 
tons in 1973 and 224,000 tons in 1974, 


5 Ceramic Age. Magnetic Separation Liers Feld- 
spar From Mill dir ad V. 91, No. 1, January- 


February 1975, 6. 

6 Liles, K j Se > and M. E. Tyrrell. Waste Glass 
as a Raw Material de? Lightweight Aggregate. 
BuMines * 1. * 1976, 

7 Svec, J. New B Batch "Plant at O-I is Fully 
Automatic. ua Ind., v. 105, No. 5, November 
975. pp. 12-14. 

8 Houben, M. M. H. W. Morelissen, and 
J. Cornelissen, Influence of Grain Size of Sand and 
Potassium par in Combination With Refining 
Agents on the Melting Properties of Soda-Lime 
Glass Batch. Pres. at 77th Ann. Meeting, Am. 
Ceram. Soc., Washington, D.C. May 3-8, 1975, 
rang 3 abs. Am. Ceram. Soc. Bull. 2 
. 54, No. 4, April 1975, p. 432. 
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and the U.S.S.R. where, although pro- 
duction figures áre not published, the ma- 
terial is reportedly used in glass and 
ceramics and also as a source of alumina 
for electrolytic aluminum plants. 

The price range quoted for imported 
nepheline syenite in Ceramic Industry 
Magazine, January 1976, was from $13.00 
to $31.45 per ton, depending upon grade, 
purity, grind, packaging, transportation, 
quantity sold, and other factors. Industrial 
Minerals (London), December 1975, 
quoted price ranges for Norwegian 
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nepheline syenite, 
port, as follows: 


Glass grade, 32 mesh (Tyler), bulk, 


cif. main European 


per short ton 2 $36-$41 
Ceramic grade, 825 mesh (Tyler), 
bagged, per short ton 54— 60 


Prices for Canadian material were listed 
as “nominal.” 

The June 7, 1976, issue of American 
Paint & Coatings Journal quoted paint- 
grade nepheline syenite in 50-pound bags, 
carload lots, f.o.b. Ontario, at $34.35 to 
$47.85 per ton. 


Table 6.— U.S. imports for consumption of nepheline syenite 


Crude Ground 
Year Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
1 ³ Ad eN 258 34 478,888 $6,022 
e WEE 4,605 79 505,028 7,558 
1070 AAA A IA 6,275 98 424,888 ,869 
APLITE 
Aplite is an aluminous silicate mineral affiliate of International Minerals and 


material of granitic texture containing 
quartz mixed with varying proportions of 
soda or lime-soda feldspar; it is usually 
not suitable for use in ceramics but, if 
sufficiently low in iron, finds ready accept- 
ance in the manufacture of glass, especially 
container glass. Japan, with about one-half 
million tons per year, is the world's fore- 
most producer of aplite. 

Aplite of glassmaking quality was pro- 
duced in the United States in 1975 only 
from two open pit operations in central 
Virginia. The Feldspar Corp. mined aplite 
near Montpelier, Hanover County, and 
treated the material by wet grinding, 
classification, and gravity separation, fol- 
lowed by dewatering, drying, and high- 
intensity magnetic separation to eliminate 
iron minerals. Sobin Chemicals, Inc., an 


Chemical Corp., operated an aplite mine 
near Piney River, Nelson County, and 
removed iron from the dry-ground ore by 
a high-intensity magnetic process. 

Total U.S. production of aplite, which 
has been estimated at about 210,000 tons 
per year, declined moderately in 1975. 

Aplite prices are not commonly quoted 
in trade journals, but the product tradi- 
tionally commands a somewhat lower per- 
ton price than feldspar. Prices of $15.25 
per ton for low-iron material, f.o.b. pro- 
ducing point, and ranging downward to 
$11.50 per ton for grades higher in iron, 
were mentioned as current.“ 


? Rogers, C., Jr. Fel 


KC du dg Ge and Nepheline 
3 Min. Eng., v. 28, No. 3, March 19 6, pp. 


10 Work cited in footnote 9. 


Ferroalloys 


By Thomas S. Jones * 


Production and consumption of ferro- 
alloys decreased with few exceptions in 
the United States in 1975 compared with 
1974. Production, totaling less than 2 mil- 
lion tons, was the least since 1962, with 
several producers reporting operating 
rates of less than 5096 of capacity. Con- 
sumption of most ferroalloys was at 70% 
to 8096 of 1974 levels, paralleling decreases 
in business activity at steelplants and iron 
foundries, the major users of ferroalloys. 
Production and consumption of chromium 
alloys and consumption of ferronickel all 
fell to about half of 1974 amounts, in line 
with a similar decline in production of 
stainless steel. Ferromanganese production 
increased 696 upon reactivation of a blast 
furnace. The general climate that pre- 
vailed in the U.S. ferroalloy industry was 
experienced in foreign countries as well 
because of worldwide slackening of steel 
production. 

In the United States, investment in new 
ferroalloy facilities was concentrated al- 
most entirely in ferrosilicon plants. In- 
creases in productive capacity scheduled 
by 1977 were expected to add over 200,000 
annual tons. Additional significant new 
capacity for ferrosilicon was being added 
in Canada, as were new facilities for 
chromium alloys in Africa and for manga- 
nese alloys in Mexico, Brazil, and West 
Europe. U.S. steel producers showed in- 
creasing interest in participating in ferro- 
alloy ventures, both domestic and foreign. 

U.S. trade in ferroalloys was again 
strongly in deficit. The deficit in chromium 
alloys more than doubled, as did the 
amount of imported high-carbon ferro- 
chromium. However, the deficit in silicon 
alloys dropped as imports decreased and 
exports increased, both substantially. Pro- 
ducerg and consumers! stocks increased 


for all major ferroalloys except that con- 
sumers’ stocks of silicon alloys declined. 
Stock building was especially pronounced 
for chromium alloys. Price changes for 
domestic material were relatively insig- 
nificant. Increases and decreases both oc- 
curred by amounts generally much smaller 
than in 1974. 

Technical developments in agglomera- 
tion and steelmaking, as well as political 
happenings in Africa, promised to accel- 
erate the use of ferrochromium produced 
from South African ores. The consequence 
wil be a shift of traditional preferences 
from alloys high in chromium to those of 
lower chromium content. 

Detailed information concerning pro- 
duction, trade, and use of specific alloys 
can be found in the respective chapters 
on chromium, manganese, molybdenum, 
nickel, silicon, tungsten, and vanadium. 

Legislation and Government Programs.— 
The U.S. Environmental Protection Agency 
(EPA) released a study done by Batelle 
Columbus Laboratories on product flexibil- 
ity of ferroalloy furnaces. The agency 
found that sealed furnaces have the lowest 
air pollution potential, but very few fur- 
naces in the United States are of this 
type. The study concluded that sealed fur- 
naces have lower product flexibility than 
open furnaces and are particularly difficult 
to use for making high-silicon materials. A 
near-term shift by U.S. producers to sealed 
furnaces was judged unlikely.“ 

On February 24, EPA issued interim 
final water pollution regulations affecting 
producers of manganese and chromium. 
By July 1977 the average manganese ef- 

1 Physical scientist, Division of Ferrous Metals. 

2 Mobley, C. E., and A. O. Hoffman. A Study 
of Ferroalloy Furnace Product Flexibility. U.S. 


Environmental Protection Agency, EPA-650/2-75- 
063, July 1975, 52 pp. 
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fluent from an existing electrolytic manga- 
nese plant was not to exceed 1.356 pounds 
per thousand pounds of product, and 
chromium in effluent from an electrolytic 
chromium plant was not to average over 
0.053. By July 1983 these amounts of 
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efluent were to be reduced to 0.339 and 
0.027, respectively. It was proposed that 
even tighter standards of 0.148 and 0.008, 
respectively, be adopted for new plants. 

Government stockholdings of ferroalloys 
are given in table 1. 


Table 1.—Government inventory of ferroalloys (stockpile grade), December 31, 1975 
(Thousand short tons) 


Alloy 


Ferrochromium: 


- Ferrochromium-silicon 
Ferrocolumbium (contained columbium) 
Ferromanganese: 


High- carbon 222 


Medium- carbon 
Ferromolybdenum (contained molybdenum) 
Ferrotungsten (contained tungsten) 
Silicomanganese 


National Supplemental 1 

stockpile stockpile Total 
ads 126 216 408 
sos 128 191 319 
das 26 33 58 
aa 0.5 ES 0.5 
m 80 578 607 

dL 29 EN 29 

— 1 Se 1 
= 1 = 1 
Gas 24 f Soe 24 


1 Data may not add to totals shown because of independent rounding. 


DOMESTIC PRODUCTION 


Production and shipments of ferroalloys 
fell below the 2-million-ton level for the 
first time since 1962. Compared with 
1974, production was off 1696 and ship- 


ments were down by 25%. Producer oper- 


ating rates of 5096 of capacity were not 


unusual, with one firm reporting produc- 
tion at 30% of capacity for much of the 
year. The strongest showing relative to a 
year ago was in ferromanganese; produc- 
tion increased 6% as the United States 
Steel Corp. resumed blast furnace produc- 


tion of the alloy at its National Works in. 


McKeesport, Pa.  Ferroalloy categories 
showing the least production decreases 
were ferrophosphorus and “Other.” In the 
"Other" category, outputs of ferronickel 
and spiegeleisen were essentially un- 
changed from 1974. Strength in produc- 
tion and shipments of these materials and 
of ferromanganese kept the overall decline 
in value of shipments to 3%. Production 
of chromium alloys, especially affected by 
the drop in stainless steel production, fell 
by nearly one-half. Union Carbide Corp. 
consolidated its Ferroalloys Div. and its 
Mining and Metals Div. into a single, new 
Metals Div. in the first half of the year. 
Investment in new domestic facilities 
for producing tonnage ferroalloys was small 
except for silicon alloys. The Airco Alloys 
Division of Airco, Inc. (Airco) undertook 
rehabilitation of an existing 25 megavolt- 
ampere (MVA) ferrochromium-silicon fur- 


nace at Niagara Falls, N.Y. Allegheny. 
Ludlum Steel Corp., a division of Alle- 
gheny Ludlum Industries, Inc. and a large 
consumer of chromium alloys, began look- 
ing for major sources of supply other than 
those originating in Southern Rhodesia. 
Allegheny Ludlum took a minority interest 
in a new ferrochromium plant to be built 
in the Republic of South Africa by Johan- 
nesburg Consolidated Investment Co. Ltd. 
(JCI). Late in the year, Satralloy, Inc. 
switched a ferrochromium furnace to pro- 
duction of high-carbon ferromanganese at 
its Steubenville, Ohio plant. This move 
from ferrochromium to ferromanganese 
foreshadows a similar switch by Union Car- 
bide at its Marietta, Ohio plant, once a 
joint venture for charge chromium in South 
Africa begins producing by 1977. When new 
facilities become fully operational in. 1976, 
the Chemetals Division of Diamond Sham- 
rock Corp. reportedly will double its ca- 
pacity for “massive manganese" to 17,000 
annual tons at Kingwood, W. Va. 
Domestic ferrosilicon capacity was 
scheduled to increase substantially by 
1977, by over 200,000 annual tons, 50% 
basis. In addition to a first full year of 
production from a computer-controlled 60 
megawatt (MW) furnace at Union Car- 
bide's Ashtabula, Ohio plant, future ca- 


3 Federal Register. Ferroalloys Manufacturing 
Point Source tegory. V. 40, No. 37, Feb. 24 
1975, pp. 8030-8041. 
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pacity was augmented by the yearend ener- 
gizing of two new ferrosilicon furnaces. 
Foote Mineral Company started a 24 MW 
unit at its Graham, W. Va. plant, and 
Ohio Ferro-Alloys Corp. began bringing 
a 46 MVA furnace into production at its 
Philo, Ohio plant. Airco proceeded with 
installation at Niagara Falls of a 24 MW 
furnace which was to become operational 
in late 1976. By mid-1977 a 40 MW unit 
with a ferrosilicon capacity of 72,000 an- 
nual tons, 50% basis, was to start pro- 
ducing under the management of Tennes- 
see Alloys Corp., a division of International 
Minerals & Chemical Corp. (IMC). This 
furnace is a joint venture between IMC 
and Allegheny Ludlum, and is to eventu- 
ally replace present smelting facilities at 
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Bridgeport, Ala. 

In specialty ferroalloys, Duval Sierrita 
Corp. began production of ferromolyb- 
denum in the first part of 1975. Duval’s 
new plant near Tucson, Ariz. has an an- 
nual capacity of 3.5 million pounds of 
60% to 64% ferromolybdenum, made by 
batchwise silicothermic reduction of roasted 
molybdenite concentrate. The Pesses Co. 
announced plans for producing a similar 
quantity of such heavy metal ferroalloys 
as ferromolybdenum beginning in 1976 in 
a plant being constructed at Pulaski, 
Pa. Purchased raw materials are to be 
processed into a variety of ferroalloys at 
the rate of 5 tons per day, initially using 
aluminothermic methods. 


Table 2.—Ferroalloys produced. and shipped from furnaces in the United States 1 


1974 v 1975 
Production Shipments Production Shipments 
Alloy Alloy 
Gross element Gross Gross element Gross 
weight con- weight Value weight con- weight Value 
(short tained (short  (thou- (short tained (short (thou- 
tons) (average tons) sands) tons) (average tons) sands) 
percent) percent) 
Ferromanganese? ... 544,861 78 573,877 $162,082 575,809 79 556,181 $222,522 
Silicomanganese ..... 196,140 65 192,181 57.014 143,262 66 126,418 53,918 
Ferrosilicon3 ........ 931,852 56 927,070 356,965 790,860 55 709,987 821,470 
Chromium alloys: 
Ferrochromium: 
High-carbon 220,923 67 226,728 92,284 117,643 67 116,857 78,483 
Low-carbon 87,268 72 98111 71,096 53,973 70 43,325 56,489 
Ferrochromium- 
silicon ` 98,974 36 100,652 50,935 51,992 87 41,806 27,527 
Other alloys‘ .. 28,886 52 28,748 17,242 25,209 48 22,496 15,048 
Total 435,546 60 449,239 231,557 248,817 59 228,488 177, 547 
Ferrophosphorus .... 106,486 20 133,185 9,061 102,896 21 96,006 10,927 
Ferrocolumbium ..... 1,174 65 1,279 7,899 615 65 481 3,549 
Other? 67,942 a 68,710 111,617 64,195 SC 55,639 116,809 
Grand total ... 2,283,501 ¿š 2,345,541 986,195 1,926,454 = 1,768,095 906,737 
r Revised. 


1 Does not include alloys consumed in the making of other ferroalloys. 

2 Includes fused-salt electrolytic low carbon ferromanganese (massive manganese"). 

$ Includes silicon metal, silvery iron, and inoculant type alloys. 

*Includes chromium briquets, chromium metal, exothermic chromium additives, and other miscel- 
laneous chromium alloys. | 

5 Includes ferroboron and other complex boron additive alloys, ferromolybdenum, ferronickel, ferro- 
titanium, ferrotungsten, ferrovanadium, ferrozirconium, spiegeleisen, and other miscellaneous alloys. 


Table 3.—Producers of ferroalloys in the United States in 1975 


Producer Plant locations Products ! Type of furnace 

Calvert City, Ky eo a m —— e 

Airco, Inc., Airco Alloys Div Me AM. * F Pekin uid Electric. 
Niagara Falls, N. SiMn. 

Alabama Alloy Co., Ine e Bessemer, Ala ........... Fes Do. 

A Ine., Climax Molybdenum Langeloth, fra FeMo .......... Metallothermic. 

e 1V. : Y 
Bethlehem Steel Corp .......... Johnstown, Pa ........-- Fe un Blast. 


See footnotes at end of table. 
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Table 3.—Producers of ferroalloys in the United States in 1975—Continued 


Producer Plant locations Products 1 Type of furnace 
Chromasco Ltd., Chromium Woodstock, Tenn 222 FeCr A Electric. 
Mining € Smelting Corp. Div. 
Diamond Shamrock Corp., Kingwood, W. Va ....-.- FeMn ......---- Fused salt 
Chemetals Div. electrolytic. 
Englehard Minerals & Chemical 
Corp.: | 
Minerals and Chemicals Div. Strasburg, Va Fe- Metallothermic. 
Philipp Brothers Div. Roane Rockwood, Tenn .......-- FeMn, FeSi, Electric. 
Electric Furnace Co., Inc. SiMn. 
Foote Mineral Company, Cambridge, Ohio FeCrSi, FeSi, 
Ferroalloys Div. Graham, W. Va FeV, silvery Do. 
Keokuk, Iowa pig iron, other.? 
Gulf & Western Industries, Inc., Palmerton, Pa .......---- Spin mn Do. 


New Jersey Zinc Co. Div. 
Hanna Mining Co.: 


Hanna Nickel Smelting Co Riddle, Oreg ............. FeNi, FeSi ..... Do. 
Silicon Dip. Wenatchee, Wash FeSi, Si ........ Do. 
Interlake Inc., Globe Beverly, Ohio FeCr, FeCrSi, 
Metallurgical Div. Selma, Ala .......------- FeSi, Si, Do. 
n. 


International Minerals & 
Chemical Corp., Industrial 
Minerals Div.: 


Tennessee Alloys Corp . Bridgeport, Ala ¡A Do. 
Me Metallurgical Kimball Tenn ..........-. FeSi ..........- Do. 
rp. 
Kaweckl Berylco Industries, 
ne.: 
National Metallurgical Springfield, Oreg ........ S Do. 
Corp. Div. 
Penn Rare Metals Div .... Revere, fa . Feb Metallothermie. 
Metallurg, Inc., Shieldalloy Newfield, N.)! FeB, FeCb, Fe Ti, Do. 
Corp. FeV, other. 2 
Molycorp, Ine ........-------- Washington, Pa .......... FeB, FeMo, FeW. Metallothermic. 
Brilliant, Ohio FeB, FeMn, 
Ohio Ferro-Alloys Corp Philo, Ohio e FeSi, Si, Electric. 
Powhatan, Ohio ........- n. 
Pennzoil Company, Duval ` Sahuarita, Ariz .......--- Fe Mo Metallothermic. 
Sierrita Corp. 
Reactive Metals and Alloys Corp. West Pittsburg, Pa ...... FeSi, FeTi, other. Electric. 
ading Alloys, Ine Robesonia, Pa ........--- FeCb, FeV ...... Metallothermic. 
Reynolds Metals Company ..... Sheffield, Ala -........... 88 ioannas Electric. 
Sandgate Corp., Tenn-Tex Houston, Tek FeMn, Sin Do. 
Alloy Corp. of Houston 
(leased to Union Carbide 
Corp.) 
Satra Corp., Satralloy, Inc. Div. Steubenville, Ohio ....... din FeCrSi, Do. 
eMn. 
Alloy, W. Va FeB, FeCr, 
Ashtabula, Ohio FeCrSi, FeMn, 
Union Carbide Corp., Metals Marietta, Ohio FeSi, FeV, Do. 
Div. Niagara Falls, N. FeW, Si, 
Portland, Oreg .......... SiMn, 
Sheffield, Ala other.? 
United States Steel Corp ------ McKeesport, Pa .........- Fe un Blast. 
Ferrophosphorus: 
Corporation, Mineral Pocatello, Idaho ......... FEC Electric. 
Products Div. 
Mobil Oil Corp., Mobil Nichols, Fla FeP .....------- Do. 
e Div. (M | | | 
onsan ompany, On- columbia, Tenn 
santo Industrial Chem- Kë 0 | FeP f- Do. 
icals Co.) Soda Springs, Idaho 
Occidental Petroleum Corp. Columbia, Tenn Fe Do. 
Hooker Chemical Div., 
Hooker Chemicals & 
Plastics Corp. 
t, Tenn ....-- 
Stauffer Chemical Co., In- t. Pleasant, | 
Silver Bow, Mont -------- ET Do. 
dustrial Chemical Div. Tarpon Springs, Fla ----- 
Tennessee Valley Authority Muscle Shoals, Ala ------- PeP c ou erem Do. 


1FeMn, ferromanganese including spiegeleisen and manganese metal; SiMn, silicomanganese; 
FeMn, ferromanganese; FeMo, ferromolybdenum; FeNi, ferronickel; FeP, ferrophosphorus; FeSi, 
ferrosilicon; FeTi, ferrotitanium; FeV, ferrovanadium; FeW, ferrotungsten; Si, silicon metal; 
SiMn, silicomanganese; Spin, spiegeleisen. 

2 Tncludes specialty silicon alloys, zirconium alloys, and miscellaneous ferroalloys. 
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CONSUMPTION AND USES 


As a result of production decreases of 
about 2096 compared with 1974 in both 
the steel and iron castings industries, con- 
sumption of almost all ferroalloys declined 
in 1975. Ferrous applications, predom- 
inantly by steelplants, accounted for 80% 
to 9096 of reported consumption for nearly 
all groups of ferroalloys. Among major 
ferroalloys, consumption of silicomanganese 
declined the least in the ferrous end use 
categories other than stainless steel, indi- 
cating that some steelplants and foundries 
preferred using silicomanganese rather 
than a combination of ferromanganese and 
ferrosilicon. Pronounced consumption de- 
creases occurred for ferrochromium and 
ferronickel, as stainless steel production 
fell to about half that of 1974. 

In specialty ferroalloys, demand for co- 
lumbium, vanadium, and titanium alloys 
was aided by continued growth in pro- 


duction of high-strength low-alloy steels. 
Use of ferroboron in steel strongly in- 
creased, and greater amounts of ferro- 
vanadium and ferronickel were used by 
iron foundries. Ferrotungsten usage was 
down substantially, at least partly because 
tungsten carbide is increasingly being fa- 
vored for making cutting materials. 
Reported consumption for ferrophosphorus 
does not include the substantial amount 
consumed as feed material for vanadium 
production. À growing market for ferro- 
phosphorus was as an extender in zinc- 
rich paints. 

The format of the accompanying con- 
sumption tables has been rearranged to 
conform with the method of presentation 
used in the individual commodity chapters. 
Categories of data tabulated are the same 
as in prior years. 


Table 4.— Consumption by end use of ferroalloys as additives in the United States in 1975' 
(Short tons of alloys) 


End use FeMn 
Steel: 

Carbon. AAA luco 688,241 
Stainless and heat-resisting ...... 10,617 
Other alloy .......-..-----.------ 174,568 
O0l A hes oe 2,046 
Total steel? ...........--..---.- 875,472 
rr A 24,582 
Superalloys 22. 628 

Alloys (excluding alloy steels and 
superalloys) --...... .. NN 14,432 
Miscellaneous and unspecified .......- 3,064 
Total nicas %⅛5¾¹ꝛ 88 918,178 
Percent of 1974 79 


e Estimate. 
“Miscellaneous and unspecified." 


1FeMn, ferromanganese including spiegeleisen and manganese metal; 


SiMn FeSi FeTi FeP FeB 
97,285 141,651 804 9,890 826 
5,808 18,798 1,117 29 18 
37,472 76,656 838 1,298 877 
15 2,261 W ae Da 
140,580 239,361 2,759 11,217 721 
12,033 346,801 96 4,351 13 
w 424 585 E W 
3,788 53,452 1,548 201 57 
4,158 48,208 182 406 2 
160,559 683,241 5,170 16,175 798 
91 e 75 70 79 200 


W Withheld to avoid disclosing individual company confidential data; included in 


SiMn, silicomanganese; 


FeSi, ferrosilicon including silicon metal, silvery pig iron, and inoculant alloys; FeTi, ferrotitanium 
including such other forms as scrap titanium metal; FeP, ferrophosphorus including other phos- 
phorus materials; Feb, ferroboron, including other boron materials. 

3 Except for data withheld and for unspecified included under “Miscellaneous and unspecified.” 
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Table 5.— Consumption by end use of ferroalloys as alloying elements 


in the United States in 1975 * 
(Short tons of contained elements) 


End use FeCr 
Steel: 

A cuu ⁰⁰ PEP ies CEU 8,748 
Stainless and heat-resisting ............- 119,088 
Other: ... 53,041 
Tool: A ÓN 2,547 

` Total steel? 2 178,869 
Cast IPORBB: ß ß Ee S 
Superalloys ne nemmi ħi 8,585 
Alloys (excluding alloy steels and superalloys) 4,637 
Miscellaneous and unspecified ...... egen 8,846 

TOCA) MET ³¹¹ 201,899 
Percent of 1974 nannnenunnnnnn 56 


FeMo 


4,572 
78 


458 
45 


1 Per, ferrochromium including other chromium ferroalloys and chromium metal; FeMo, ferro- 
molybdenum including calcium molybdate; FeW, ferrotungsten including melting base COE 
eCb, ferro- 


columbium including small amount of ferrotantalum-columbium under “Miscellaneous and unspeci- 


tungsten; FeV, ferrovanadium including other vanadium-carbon-iron ferroalloys; 


fled;" FeNi, ferronickel. 


2 Except for unspecified included under “Miscellaneous and unspecified.” 
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STOCKS 


Producers’ stocks of chromium, manga- 
nese, and silicon alloys all rose substan- 
tially with those of chromium and silicon 
alloys regaining 1970-72 levels. Stocks of 
chromium alloys more than tripled; stock 
rebuilding for manganese alloys cor- 
responded to an inventory increase of 
about 60% and for silicon alloys more 


than twice that amount. Consumers’ stocks 
of manganese and chromium alloys ad- 
vanced further to new record levels. Stocks 
of silicon alloys decreased by about one- 
half, as stocks of 75% and 50% grades 
declined nearly steadily throughout the 


year. 


Table 7.-—Stocks of ferroalloys held by producers and consumers 
in the United States at yearend 


(Short tons) 
Producer Consumer 
1974 1975 1974 . 1978 
(gross (gross (gross (gross 
weight) weight) weight) weight) 
Manganese ferroalloys! 11 84,878 186,929 298,048 824,040 
Silicon alloys? _. J. J l. U J J J J 57,495 182,702 184,075 98,501 
Ferrochromium 3 s J... À 20,512 74,887 58,747 67,820 
Ferrotitanium ! W W 2.911 2,043 
Ferrophosphorus s J ee 26,481 89,768 6,885 4,174 
Ferroboron ....... 61 561 206 218 
%%%] AA 189,872 884,842 540,871 491,802 
1974 1975 1974 1975 
(contained (contained (contained (contained 
element) element) element) element) 
Ferromolybdenume nnennannennnnn 878 1.190 70 
Ferronickel ~..........-..---.....-.. W r 11,611 11.267 
Ferrotungsten .....-----—-----222-2--- W 245 11 
Ferrovanadiu m een 304 542 1.782 868 
Ferrocolumbiummn 463 549 860 551 
Total natacion E RE 767 1,969 15,588 18,610 


r Revised. 


W Withheld to avoid disclosing individual company confidential data. 


1 Includes ferromanganese, silicomanganese, and manganese metal for 1975; includes spiegeleisen 


also for 1974. 


2 Includes ferrosilicon, silvery iron, silicon metal, and miscellaneous silicon alloys. 


$ Includes other 
4 Includes other titanium materials. 

5 Includes other phosphorus materials. 
Includes calcium molybdate. 


chromium ferroalloys and chromium metal. 


PRICES 


Little activity occurred in producers' list 
prices for ferroalloys. For the most part, 
poor market conditions offset cost pressures 
such as those from rising rates for elec- 
trical power. Although U.S. producers 
mostly adhered to listed prices, compe- 
tition for sales below listed prices was re- 
ported, especially in chromium alloys. 
Discounts were more common for imported 
alloys, which in some cases began the year 
selling at a premium but ended below 


domestic prices. Producer prices decreased 
by less than 1096 for some manganese, 
silicon, and tungsten alloys, whereas prices 
increased in September by about the same 
magnitude for ferromolybdenum and ferro- 
nickel. In October, the spot low-alloy ferro» 
columbium price rose to about 20% 
greater than that 12 months previous. 
Ferrovanadium prices did not change in 
1975. Representative producer prices are 
given in the following tabulation: 
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Price in 19751 
Alloy 
Beginning Yearend 

Charge chromium (66% to 700%) $0.48 -$0.57 $0.50 
Low-carbon ferrochromium, 0.05% maximum carbon .88 — 1.20 92. «$1.20 
Standard 78% ferromanganese, dollars per long ton of alloy 440 440 
Low-carbon ferromanganese, 0.1% maximum carbon .595 845 
Ferromolybdenum, powder 3.19 8.60 
F ³ðAj% ³ð d cosas 1.97 2.10 
Ferrosilicon, 60% .. .385 .328 
Ferrosilicon, 76%  ua--n-n-n-cannceccencene 3 885 866 


1 Per pound contained, except as noted otherwise. 


Source: Metals Week. 


FOREIGN TRADE 


The United States was again a net 
importer of all major kinds of ferroalloys. 
Compared with 1974, the value deficit 
increased by about one-third to over $400 
million, whereas the volume deficit dropped 
slightly to about 800,000 tons. The deficit 
in chromium alloys more than doubled in 
value while that for silicon alloys de- 
creased by over one-half in both value 
and volume. 

Although exports of ferroalloys were 
more than twice those in 1974, value in- 
creased only 56% because average unit 


value decreased 2596. Increases in unit 


value for many ferroalloys were more than 
offset by decreases in exports of high value 
ferroalloys and in the unit value for ferro- 
silicon. Ferrosilicon exports increased six- 
fold to become the most important ferro- 
alloy export item, amounting to 41% of 
volume and 27% of value. Ferromanganese 
exports were about 4.6 times as great as in 
1974 at little change in unit value. Canada 
received more of the chief ferroalloy ex- 
port categories than any other country, 
taking over half of total ferroalloy exports 
and an especially high percentage of ferro- 
manganese. Sweden and West Germany 
were the next largest recipients overall. 
Ferroalloys were exported worldwide to 
over 40 countries. 

Value of ferroalloy imports increased 
one-third over that for 1974, although im- 
port volume decreased by 1%. Value 
rose because of substantial increases in 
unit value for many ferroalloys, the in- 
creases exceeding 85% for chromium al- 
loys and 5096 for all grades of ferro- 
manganese. Unit value of 8% to 60% 
ferrosilicon imports nearly tripled, partly 
because of a higher proportion of the 50% 
grade, causing average silicon content in 


this class to rise from 3096 to 4096. The 


rate of importation was greatest in the 
first half of 1975. 

Volume of ferroalloy imports declined 
relative to a year ago for practically every 
category with the major exception of ferro 
chromium, imports of which were virtually 
as great as reported consumption. Average 
chromium content in imported high-carbon 
ferrochromium dropped an additional 
2.5% to 65.2%. Imports of high-carbon 
ferrochromium more than doubled and 
were more than twice domestic production. 
Imports of low-carbon ferrochromium were 
higher by about one-third and also ex- 
ceeded domestic production. Early in the 
year, the Department of the Treasury was 
petitioned concerning alleged subsidies to 
the Republic of South Africa ferro- 
chromium producers by their Government. 
Responsive action was subsequently taken 
in South Africa, so that by yearend the 
Department of the Treasury found that no 
bounties or grants were being paid. 

Of the other large-tonnage ferroalloys, 
imports of high-carbon ferromanganese 
decreased by only 4% while those of other 
manganese alloys were about 80% of 1974 
amounts. Ferromanganese imports cor- 
responded to about two-thirds of domestic 
production and somewhat less than half 
of reported consumption. Imports of sili- 
con alloys were less significant, decreasing 
from 1974 levels about one-half overall to 
an amount about 10% that of both pro- 
duction and reported consumption. Ferro- 
nickel imports decreased by over one-third, 
but remained the major source of U.S. 
supply. 

The main group of ferroalloys, consisting 
of ferrochromium, ferrochromium-silicon, 
ferromanganese, silicomanganese, and fer 
rosilicons with 8% to 6096 and 60% to 
80% silicon, and ferronickel, grew cole 
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lectively to 98% of volume and 94% of 
value of imports. Within this group, man- 
ganese and chromium alloys accounted for 


85% of volume with the balance being 


about equally divided between ferrosilicon 
and ferronickel. High-carbon ferromanga- 
nese and high-carbon ferrochromium were 


imported in the largest quantity, together 


amounting to two-thirds of the total. In 
descending order, for manganese alloys 
the main sources were France, the Re- 
public of South Africa, and Japan; for 
chromium alloys, the Republic of South 
Africa, Rhodesia, and Japan; and for sili- 
con alloys, Norway, Canada, and Japan. 
About two-thirds of imported ferronickel 
was from New Caledonia, with practically 
all the rest coming from the Dominican 
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Republic. However, value of ferronickel 
imports was nearly equally divided between 
the two sources. 

Imports were received from 32 countries, 
about one-third of the total each coming 
from Western Europe, Africa plus the 
Middle East, and Asia plus Oceania. Coun- 
tries in the Western Hemisphere provided 
1% of the total. The leading supplying 
countries were Japan ($125 million and 
191,000 tons), the Republic of South 
Africa ($83 million and 235,000 tons), 
and France ($54 million and 148,000 tons). 
The leader in value of shipments to the 
United States for chromium alloys was 
Japan, while France led for manganese 
alloys. 


Table 8.—U.S. exports of ferroalloys 


1978 1974 1975 
Alloy Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Ferrocerium and alloys 55 $286 96 $503 50 $800 
Ferrochromium 15,164 5,091 7,245 r 3,765 13,218 9,075 
Ferromanganese .....-...--.- 8,574 2,137 7,011 2,204 82,487 10,748 
Ferromolybdenum 1.112 3,151. 2,047 7,094 1,121 4,798 
Ferrophosphorus ..........-- 19,030 718 8,671 408 487 57 
Ferrosilicon -.. . e- 15,984 4,051 6,575 8,888 89,712 15,782 
Ferrotungsten .......---.---- 6 50 10 215 17 187 
Ferrovanadium .......------- 1,416 8,734 1,335 7,863 1,018 7,952 
Ferroalloys, n.e.c eeneg ee 22,328 9,485 18,172 12,186 8,970 9,886 
Spiegeleisen ..........-.---- 1,068 108 547 80 , 885 208 
eil! 84,732 33,861 46,715 r 37,656 97,365 58,888 
r Revised. 
Table 9.—U.S. imports for consumption of ferroalloys and ferroalloy metals 
1974 v 1975 
Gross Gross 
Allo weigh. Content Value ` weh Content Value 
Geck tons) sands) n tona) gands) 
Chromium alloys | 
Ferrochroriuln containing 8% 
or more carbon 116,158 71,819 $33,134 257,567 158,055 $185,041 
Ferrochromium containing less 46,627 81,502 22,790 61,242 39,933 55,589 
than 8% carbon 
Ferrosilicon-chromium ......-- 7,658 (1) 2,045 4,136 (1) 2,041 
Total chromium alloys ...... 170,288 XX 57,969 822,945 xx 192,671 
Mangarese alloys: 
3 containing less 
than 10% carbon 4,165 3,498 1,660 2,786 2,355 2,496 
Ferromanganese containing over 
1% and less than 4% carbon 42,829 34,803 15,467 34,195 27,898 19,841 
Ferromanganese containing 4% 
or more carbon 874,228 289,578 . 71,299 860,231 276,402 106,044 
Ferrosilicon-manganese 
(Mn content 67,751 44,720 20,682 54,723 85,156 22,989 
Total manganese alloys .... 488,978 872,594 109,058 451,935 341,806 151,870 


See footnotes at end of table. 
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Table 9.—U.S. imports for consumption of ferroalloys and ferroalloy metals—Continued 


1974 * 1975 
Gross Gross 
Content Value Content Value 
uc (chert (short — (thou. Weight ` (short (thou- 
tons) tons) sands) tons) tons) sands) 
Ferrosilicon: 
8% to 60% silicon 28,762 8,480 $6,269 15,329 6,182 $9,010 
60% to 80% silicon 112,556 83,616 59,805 54,026 40,265 32,000 
80% to Wi silicon -......... 289 243 165 825 682 764 
Over 90% silicon 0... 842 792 762 257 236 176 
Total ferrosilicon ........... 142,449 93,1381 66,501 70,437 47,365 41,950 
Ferronickel „non... 102,430 33,425 87,255 65,046 20,699 67,818 
Other ferroalloys: 
Ferrocerium and other cerium 
, A 29 (1) 238 17 (1) 187 
Ferromolybdenum ............ 41 29 140 2 10 
Ferrophosphorus E SEN t 1 (1) 2 
Ferrotitanium and ferrosilicon 
titanium llle. 2,296 (1) 9,122 536 (3) 1,125 
Ferrotungsten and ferrosilicon 
tungsten ........- 5 505 404 3,029 256 209 2.542 
Ferrovanadiu ..........------ 223 144 1.142 179 137 1,486 
Ferrozirconium =- 850 1 575 548 (1) 416 
Ferroalloys .n.e.c.2 .........-.. 2,490 (1) 7,417 1,745 (1) 6,488 
HE Total other ferroalloys ...... 6,434 XX 15,663 3,284 XX 12,150 
8: 
Chromium 1.960 (1) 5,888 1,629 (1) 6,680 
Manganese .... ee 2,506 (1) 1,879 4,878 (2) 4,041 
Silicon (less than 99.7% 
silicon) ... ve ee 5,508 5,422 5,809 8,710 8,654 2,705 
Base metal alloys? 3 16,577 (1) 12,341 3,980 (1) 8,581 
Total RTT ORE ERR RENE 937,075 XX 861,363 927,844 XX 482,866 
r Revised. XX Not applicable. 
1 Not. recorded. 
2 Principally ferrocolumbium. 
3 Principally silicon metal, commercial purity. 
WORLD REVIEW 
Statistics on world production of ferro- even after satisfying projected strong 


alloys are summarized in table 10. In- 
stallations of new facilities from which 
significant amounts of additional produc- 
tion were expected to be available by 
1977 included those for chromium alloys 
in the Republic of South Africa and Tur- 
key, for manganese alloys in Brazil, Mexico, 
and Portugal, and for silicon alloys in Can- 
ada. Metal Bulletin published another 
world survey of ferroalloy producers, its 
previous survey appearing in 1971.* 
Brazil.—A total of 279,000 tons of ferro- 
alloys was produced, of which the main 
items were, in thousands of tons, ferro- 
chromium, 58; ferromanganese, 96; sili- 
comanganese, 43; and ferrosilicon, 60. 
Expansion plans, favored by abundant 
hydropower and present favorable pollution 
regulations, suggested a doubling of ferro- 
alloy production by 1980, including alloys 
produced by the thermite process. Such 
expansion reportedly would leave Brazil 
with 4096 of capacity available for export, 


growth of internal consumption. Ferro- 
chromium led 1975 exports, accounting 
for about half of a record 63,000 tons. 

Manganese.—By shortly into 1976, 
Eletrosiderurgia Brasileira S.A. (SIBRA) 
was to bring into operation three new 24- 
MVA furnaces, two for ferromanganese 
and one for silicomanganese. These Japa- 
nese-designed furnaces are closed, auto- 
mated, and have pollution controls. SIBRA 
was reportedly planning installation of two 
larger furnaces for production in 1978-79. 

Stlicon.—Expansions adding to ferro- 
silicon production by 1976-77 were pro- 
jected by Cia. Brasileira Carbureto de 
Calcio (CBCC), Cia. Paulista de Ferro- 
Ligas, Eletrometalur SA. and Ligas de 
Aluminio S.A.; CBCC and Eletrometalur 
were planning to make further capacity 
increases in 1978-80. 


4 Metal Bulletin. (London). aon Survey- 
1975, ed. by J. H. Parry. 1975, 158 p 
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Canada. —Manganese —Union Carbide 
Canada Limited lost most of the first half 
year's production from a 100,000-ton-per- 
year ferromanganese furnace owing to an 
extended strike at its Beauharnois plant 
in Quebec. 

Silicon.—Also at Beauharnois, late in 
the year Chromasco Ltd. started a new 
24 MW furnace with capacity to produce 
30,000 annual tons of 50% ferrosilicon. 
SKW  Electro-Metallurgy Canada Ltd. 
(SKW-Canada) began construction at 
Becancour, Quebec of a new ferrosilicon 
and silicon metal plant. The plant was 
scheduled to begin producing about 60,000 
annual tons about equally divided between 
ferrosilicon and metal in 1976. 

Greece.—Soc. Miniére et Métallurgique 
de Larymna S.A. (Larco) began imple- 
menting an expansion program that would 
keep Larco as Europe's largest ferronickel 
producer. Larco's output of 27% ferro- 
nickel has been running at 16,000 annual 
tons of contained nickel. The first stage 
of expansion at Larymna would increase 
this by 10,000 annual tons of contained 
nickel at a cost of $75 million. 

Iceland.— Icelandic Alloys Ltd. was 
formed jointly between the Government 
of Iceland and Union Carbide Corp. to 
build a coastal plant near Reykjavik for 
producing about 50,000 annual tons of 
7596 ferrosilicon by 1977-78. Total invest- 
ment capital of about $70 million was to 
be furnished, 5596 by the Government and 
4596 by Union Carbide. 

Japan.—With an overall production of 
2,358,000 tons of ferroalloys, Japan's out- 
put fell only 696 below its 1974 total and 
again exceeded that of the United States. 
Chief items produced were, in thousands 
of tons; ferrochromium, 536; ferromanga- 
nese, 716; silicomanganese, 480; ferro- 
silicon, 361; and ferronickel, 221. In addi- 
tion, 8,365 tons of heavy metal ferroalloys 
were produced. Additions to ferrosilicon 
capacity included a 40 MVA furnace 
rated at 30,000 annual tons started by Ube 
Denki Kaguku late in the year, and a 25 
MVA furnace for the 75% alloy to begin 
operation in 1976 by Kureha Seitetsu Co., 
a subsidiary of Pacific Metals Co., Ltd. 
Pacific Metals was also trying to attract 
joint owners for a new ferronickel smelter 
in Niigata Prefecture. The project was to 
begin in 1976 with an initial target of 
18,000 annual tons, to be increased ulti- 
mately to 44,000 tons. 
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Korea, Republic of.—The output of 
three small producers, Inchon Ferro-Alloy 
Co., Korean Electrometallurgy, and Sam 
Chok Industries Co. Ltd., was concen- 
trated on ferrosilicon, mostly the 75% 
grade, and totaled 23,500 tons. Inchon 
Ferro-Alloy, a joint venture between two 
Japanese firms and Inchon Iron & Steel 
Co., the state steel company, started a new 
28 MVA ferrosilicon furnace in midyear. 

Mexico.—Cia. Minera Autlan S.A. de 
C.V. was building a $30 million plant 
for high-carbon ferromanganese with a 
capacity of 66 MVA at Tamos, Veracruz. 
Completion of the first and second phases 
was scheduled for the first half of 1976. 

Philippines.—Maria Cristina Chemical 
Industries started production of ferrosili- 
con on Mindanao and, with Japanese in- 
terests, formed Mindanao Alloy Corp., to 
be a new producer of ferrosilicon. The 
new company projected an annual capacity 
of 30,000 tons by late 1977 from two 
25 MVA furnaces. Electro Alloys Corp., 
owned 40% by Japanese interests and the 
balance by Philippine Laurel Co., began 
building a ferrosilicon furnace, also on 
Mindanao. The furnace was scheduled for 
completion in 1976 to give a capacity of 
12,400 annual tons. 

Portugal A high-carbon ferromanga- 
nese plant rated at 100,000 annual tons 
was brought into production by Eurominas 
Electrometalurgica SARL (Eurominas) at 
Setúbal, a coastal site on the Bay of 
Setúbal southeast of Lisbon. French inter- 
ests, including Pechiney Ugine Kuhlmann, 
own a majority of Eurominas. 

South Africa, Republic of.—Total pro- 
duction of ferroalloys amounted to 825,000 
tons. 

Chromium.—A number of expansion 
programs have raised fears of overpro- 
duction. The expansions, based on lower 
grade South African ores, are expected to 
modify longstanding materials preferences 
in stainless steelmaking. Tubatse Ferro- 
chrome (Pty.) Ltd:, a joint venture held 
49% by Union Carbide, began construc- 
tion at Steelpoort of a charge chromium 
plant rated at 120,000 annual tons. Some 
production was expected by the end of 1976 
and full production in 1977, all for export. 
A similar size new plant for charge chromi- 
um was expected by JCI, also to begin pro- 
ducing in 1977. Allegheny Ludlum Steel 
took a minority interest in the plant, con- 
struction of which was receiving technical 
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assistance from Japan's Showa Denko 
K.K. Feralloys Ltd. was expanding pro- 
duction facilities at Machadodorp, with 
completion scheduled for 1977 also. 

Manganese.—The expansion program 
of Feralloys included additional manganese 
alloy furnaces at Cato Ridge, to begin 
operating in 1977. Transalloys (Pty.) 
Ltd. was also planning for 1977 operation 
a 25 MVA silicomanganese furnace rated 
at 37,000 annual tons. 

Spain.—With a combined 1975 produc- 
tion of nearly 314,000 tons of ferroalloys, 
Spanish firms were adding capacity for 
chromium, manganese, and silicon alloys. 
Ferroaleaciones Españolas S.A., a subsidiary 
of a firm in which privately-owned Cargill 
Inc. took a majority interest in 1975, was 
expanding ferrochromium production 50% 
to about 30,000 annual tons. Most of the 
increased output may be domestically con- 
sumed by a growing stainless steel industry. 
Ferroaleaciones y Electrometales was 
adding fully enclosed 30 MVA silicomanga- 
nese and 20 MVA ferromanganese furnaces 
built by Japan's Tanabe Kakoki at Boo, 
Santander. At Monzon, Huesca, Hidro 
Nitro Española S.A. was projecting pro- 
duction in 1976 from a second 45 MVA 
ferrosilicon furnace rated at 30,000 annual 
tons, 75% grade. 

Turkey.—State-owned Etibank was ex- 
panding its processing of ore into ferro- 
alloy with a 50,000-ton-per-year plant for 
high-carbon ferrochromium near Elazig. 
Two 17 MVA furnaces built by Japan 
Metals & Chemicals Co. Ltd. were ex- 
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pected to begin producing in 1976 using 
hydropower and a feed of about equal 
amounts of lumpy ore and concentrates. 
U.S.S.R.—Negotiations continued with 
U.S., Japanese, and West European firms 
on large ferroalloy projects to produce 
320,000 tons of ferrochromium and 1.2 
milion tons of ferromanganese annually. 
The ferromanganese plant would be part 
of a manganese complex at Nikopol, near 
Krivoi Rog in the Ukraine. 
Venezuela.—Delays developed in two 
ferrosilicon projects now expected to ulti- 
mately add 100,000 annual tons of pro- 
duction by 1978. As a result, first pro- 
duction was expected in 1976 from a joint 
project between the Government and 
Japan's Sumitomo Shoji Kaisha, and in 
1977 from the Venbozel project, a joint 
project between France's Nobel Bozel S.A. 
and the Venezuelan Corp. of Guyana. 
Yugoslavia.—Ferroalloy production to- 
taled 216,000 tons, about two-thirds of 
which was estimated to be silicon alloys 
with the remainder about equally divided 
between high-carbon ferrochromium and 
ferromanganese. Expansions were slated 
for ferrosilicon and ferronickel. State- 
owned Tovarna Dusika Ruse planned a 
24 MVA unit for production of 75% 
ferrosilicon beginning in 1977. Smelter 
production from the Feni ferronickel proj- 
ect was projected to begin in 1979 and 
was expected to sustain a level of 16,000 


tons of contained nickel over more than a 


20-year period. 


Table 10.—Ferroalloys: World production, by country and furnace type 
(Thousand short tons) 


Country ! and furnace type 1978 1974 1976 P 
BLAST FURNACE ? 
Europe: 

Czechoslovakia BP i er a EAS EFLD EAEE 30 37 e 40 
FF.... 600 588 475 
Germany, West 3 2.1 d ls 405 483 341 
Hüngary A xx : dl, 20 79 101 
EE A A, 72 83 e 65 
Poland. a eee 142 147 e 150 
Portugal ³ EE ia 8 1 xeu 
e wm y a aula 1.098 1.093 e 1,140 

United Kingdom ~~~ 176 00 
AI South Africa, Republic of .. 2 LL E J 64 45 e 65 

sia: 

Korea, Republic of! 29 88 23 
Thašllanq di 8 9 1 


See footnotes at end of table. 
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Table 10.—Ferroalloys: World production, by country and furnace type Continued 


(Thousand short tons) 


Country i and furnace type 1978 1974 1975 P 
ELECTRIC FURNACE 5 
North America: 
Canada ³⁰ Ü AAA cs | 221 278 176 
Mexico ` em ep am s m ES En ID e em vb E — GÍ OD GEO ORO — E s OSD E UN OD ss 90 89 95 
United States 2 en wa e erem — QD OD Gu UD. XD Ga sus UD. MONS OD am M C UD Gas GO 2 —— <D UP. Gp — der GIB 2,520 2,284 1,926 
South America: 
Arent Add 48 54 55 
n EA IS 188 238 279 
Chile» eier een 12 16 15 
eee ß ß ß ee ons = (9) (9) 
BE veer 1 
[Cg A —————s——" (9) (°) ` (9) 
h AſAyſſ ͥ ³ AAA 2 2 
Europe: 
rr; ³oð.. y a rq q e7 
Belgium E II A N YE NYSE 122 144 112 
Bulgaria. occur lu da 8 49 50 e 55 
Czechoslovakia `. 7 134 140 189 
Ill ⁰³˙üAiſſſſſſſſ d 44 58 44 
kd EE r 490 495 487 
Germany, AAA 292 312 283 
EAI; a 11 12 e 14 
/ͤͥͤͥͥͥ ³ÜA8ͥWuGi... ⁰yq.˖ ⁰⁰yd y aO 191 191 199 
Norway ùͤ ⁰⁵»ru... e d y y sas r 829 964 961 
Polünd MAI A A A AA 172 173 174 
Portugal AAA r 10 12 e11 
Lei D i sai er e E e hes ss uns 265 298 814 
Sweden. ci onc a d re Ri E AE. 249 236 e 230 
Seiten bs 23 23 28 
%% irc e uQ T „ 170 209 216 
Africa 
EgyDt §ö?’[O-uã ] ¾ ð ͥ d ·˙ - 4 e 4 5 
e South Africa, Republic of. r 547 658 e 760 
sia: 
CJ. A ͥͥ·⁰⁴ꝛ¹˙·ʃ ͤ em Ä 1 212 192 
/%⁵˙Üñũũ dd mv 5 2,243 2,499 2,858 
Taiwan CAI AAN AS 1 30 
TUPKey AAA AAN y AR 10 10 10 
Oceania: Australia28 ........ ROO AN 84 84 62 
TOTAL: ¿a A a EEN r 11,873 12,465 11,674 
e Estimate. p Preliminary, r Revised. 


1 In addition to the countries listed, the People's Republic of China and North Korea are known 
to produce ferroalloys, but output of these materials are included in estimates for pig iron in the 
iron and steel chapter, therefore they have been omitted here to avoid duplication. East Germany 
also is known to produce ferroalloys but it is not clear from source publications whether output has 
been included together with that of pig iron in the iron and steel chapter. Also Greece, Luxembourg 
and Southern Rhodesia may produce ferroalloys and output, if any, is also included with pig iron 
in the iron and steel chapter. | 

2 Blast furnace ferroalloys production by Australia, Belgium, Canada, and the United States in- 
cluded under electric furnace output. 

s Blast furnace ferromanganese, ferrosilicon and spiegeleisen only; other blast furnace ferroalloys 
are included with pig iron production in the iron and steel chapter. 

* Includes electric furnace ferroalloys, if any, are produced. 

s In addition to the countries listed, the United Kingdom and the U.S.S.R. are known to have 
produced electric furnace ferroalloys and Romania may have produced some electric furnace ferro- 
alloys,. but output is not reported and no basis for estimation is available. 

° Less than % unit. 

7 May include small quantities of blast furnace ferroalloys, if any are produced. 

8 Year ended November 30 of year stated. 


TECHNOLOGY 


The Bureau of Mines continued labora- 
tory study of its process for conserving 
chromium and nickel through recovery of 
recyclable alloy pigs from stainless steel- 
making dusts. Dusts with additions of 
coke breeze were pelletized, after which 
the pellets were dried and then smelted 
in an inductively heated graphite crucible 


using a ferrosilicon scavenger to maximize: 


recovery. Resultant pigs contained 10% 


to 2096 chromium, 6% to 12% nickel, 
about 4.596 carbon, 1% or more silicon, 
and were essentially free of zinc, lead, and 
sulfur. Zinc and lead volatilized in the 
process were recovered as byproduct oxide 
fume." 


5 Powell, H. E., W. M. Dressel, and R. L. 
Crosby. Converting Stainless Steel Furnace -Flue 
Dusts and Wastes to a Recyclable Alloy. BuMines 
RI 8039, 1975, 24 pp. 
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Advances in agglomeration and steel- 
making can be expected to enhance use of 
South African grades of chromite, which 
contain less chromium and tend to be more 
friable than those from Rhodesia. In one 
of several processes being developed for 
agglomerating fine chromite, waste silica 
dust from ferroalloy operations is being 
used as a binder. This application was 
made by adoption of the “COBO” process 
at the Trollháttan, Sweden plant of Fer- 
rolegeringar AB, a subsidiary of Metallurg, 
Inc. In this plant, ground chromite fines 
with additions of about 3% each of hy- 
drated lime and silica dust were balled 
and then steam-hardened in autoclaves at 
16 atmospheres and 205? C. Operations 
started in 1975, and by midyear pellets 
were being produced at the rate of 20 tons 
per hour, thus making simultaneous use of 
two types of fines which otherwise de- 
tracted from manufacturing economics.“ 
Another plant for utilizing chromite fines, 
in this case through bonding with 3% 
molasses and 2% to 3% hydrated lime, 
was scheduled to go into operation in West 
Germany early in 1976. Mineralhandels 
Gesellschaft Bouteiller, now owned by 
Ruhrkohle A.G., projected an output of 
40,000 tons per year of 40x40x20 mil- 
limeter pellets from a plant located at the 
Duisburg Harbor, near the Netherlands 
border. Also, a soft briquetting technique 
was announced from the Republic of South 
Africa, to be tested on Transvaal chromite. 
From a steelmaking standpoint, favorable 
signs that chromium feed materials pro- 
duced by agglomeration could be success- 
fully used were given by Japanese pro- 
ducers, who have indicated development 
of methods for efficiently using ferro- 
chromium containing less than 60% 
chromium. 

Japanese steelmakers also described use 
of molten ferrochromium in stainless steel- 
making at an international ferroalloys 
conference held in Brazil in June under 
joint sponsorship of the Instituto Latino- 
americano del Fierro y el Acero (ILAFA) 
and the Associacáo Brasileira dos Produ- 
tores de Ferro-ligas (ABRAFE). The 
practice described was that of the Nippon 
Steel Corp. for using desulfurized molten 
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ferrochromium as part of the hot metal 
charge to an oxygen steelmaking furnace. 
A double blow was used with the second 
blow under reduced pressure. This integra- 
tion of ferroalloy production with steel- 
making was claimed to reduce energy re- 
quirements, increase efficiency, and lower 
costs.’ 

In the United States, new ferrophos- 
phorus and rare earth containing ferro- 
silicon additives were developed. One of 
these was a briquette composed of a mix- 
ture of crushed ferrophosphorus and 
fertilizer-grade monocalcium phosphate, 
the phosphate serving both as a binder 
and, upon dissolution of the briquette in 
molten steel, as an oxidant of excess silicon 
in the ferrophosphorus. This briquette was 
devised to alleviate shortages of low- 
silicon ferrophosphorus. Commercial use 
began following successful testing as a 
ladle additive in open hearth production 
of free machining steels.“ A larger variety 
of rare earth containing ferrosilicons be- 
came available, also, and the new forms 
were being tested in steelplants under pro- 
duction conditions. Techniques of usage 
and alloy formulation were stil under 
development.? 

According to a review of air and water 
pollution control in ferroalloy production, 
basic control technology has changed little 
in recent years but the practical experience 
gained has resulted in refinements. Cost 
of emission control within the industry has 
ranged from 496 to 1596 of sales. For con- 
trol of airborne emissions, pressure-type 
baghouses are being used in the majority 
of plants as the chief collection device. 
Utilization of fume has been confined to 
fumes high in silica or to recycling of 
silicomanganese furnace fumes when their 
manganese content is sufficiently great.“ 


Doughty, F. T. C. Operation of a New Pellet- 
izing Process. Iron and Steel International, v. 48, 
No. 6, December 1975, pp. 443-445, 

7 Metal Bulletin Monthly. Ilafa's Ferro-Alloy Fi- 
esta. No. 59, ROT 1975, pp. 17- 

8 Mills, N. T., and „Stevens. A New Form 
of Steelmaking Ferro hos to Overcome Limited 
Supplies. Pres. at AIME Annual Merag, New 
York, Feb. 10, 1975 3 B75-2, 6 pp. 

9 Cannon, J. . G. rths—Supp y Ample in 
1975. Eng; Min. J., V. 177, No. 3, PMarch 1976, 
pp. 

10 Person, R. A. Current Status of Ferroalloys 
Emission Control. Presented at AIME Elec. Fur- 
nace Conf., Houston, Tex., Dec. 10, 1975, 21 pp. 


Digitized by Google 


Fluorspar 


By Richard H. Singleton * and John E. Shelton 2 


As the world's largest consumer of fluor- 
spar, the United States continued to rely 
on imports for about 8496 of its reported 
fluorspar demand in 1975; 7696 of these 
imports came from Mexico, and Spain sup- 
plied 12%. Domestic shipments of finished 
fluorspar decreased 30% from that of 1974 
to 140,000 tons; 41% of this was acid-spar. 
Reported consumption declined 18% be- 
cause of decreased use in the steel industry 
and decreased manufacture of hydrofluoric 
acid (HF) for the chemical industry. Con- 
sumers’ inventories decreased 26% to 320,- 
000 tons. No sales were made from U.S. 
Government inventories, which remained at 
1.3 million tons. During 1975, U.S. im- 
ports of fluorspar, two-thirds as acid-spar, 
decreased 21% to 1,050,000 tons. Imports 
of synthetic and natural cryolite increased 
4% to 22,000 tons, and imports of 70% 
HF increased 42% to 46,000 tons. 

Price increases ranging from 12% to 
25% were reported for various grades of 
fluorspar. All increases were predominantly 
the result of inflationary cost increases; 
there was no shortage throughout the 
world, and no cartel was known to be 
controlling prices. 

The Trade Act of 1974 authorized the 
President of the United States to enter 
into trade agreements with foreign coun- 
tries, whereby the import duty on fluor- 
spar could be eliminated or reduced 60%. 
By yearend 1975, no changes in tariff had 
been noted. 


U.S. Borax and Chemical Co. continued 
evaluation of its fluorspar-barite deposit in 
the Sweetwater district southwest of Knox- 
ville, Tenn. 

Consumption of met-spar by the iron 
and steel industry remained at 44% of 
the U.S. total for both 1974 and 1975. 
Consumption of acid-spar to make HF for 
the chemical and aluminum industries re- 
mained the major use for fluorspar, con- 
suming 54% of the total in both 1974 
and 1975. 

Concern about the escape of chloroflu- 
orocarbons from aerosol sprays and refrig- 
erants into the atmosphere continued. De- 
mand for fluorine for - manufacturing 
chlorofluorocarbons was down resulting in 
a reduction in demand for acid-spar. 

World production decreased 5% to 
about 3.09 million tons, approximately 
50% of which was acid-spar. Mexico re- 
mained the largest producer with 23% of 
world production followed by the U.S.S.R. 
The U.S.S.R. remained the second largest 
consumer, using about 1.0 million tons in 
1975. Numerous mine closings in Thailand 
lowered its world production ranking from 
third to seventh. 

The largest fluorspar importing coun- 
tries were the United States, the U.S.S.R., 
Japan, West Germany, and Canada. 


e DC scientist, Division of Nonmetallic Min- 
erais 

2 Supervisory physica! scientist, Division of Non- 
metallic Minerals 
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Table 1.—Salient fluorspar statistics * 
1971 1972 1973 1974 1975 
United States: 
Production: 
Mine production .... short tons .. 815,046 710,668 561,149 447,253 376,601 
Material beneficiated ...... do 758,169 771,411 663,861 409,005 401,477 
Material recovered A do 247,250 245,047 282,891 207,816 132,060 
Finished (shipments) ..... do 272,071 250,847 248,601 201,116 139,913 
Value f.o.b. mine. thousands .. $17,263 $17,816 $17,381 $14,297 $10,888 
Exports ......---------- short tons 12,491 2,164 2, 5,847 1,8 
Value thousands $525 $184 $171 $316 $194 
Imports for consumption short tons ... 1,072,405 1,181,588 1,212,347 1,336,389 1,050,448 
Value f.o.b. foreign port 
thousands .. $34,530 $47,851 $52,620 $60,988 $61,059 
Consumption (reported) . short tons 1,344,742 1,352,149 1,851,705 1,524,082 1,244,988 
Consumption (apparent)? ..... do .... 1,814,972 1,487,933 1,508,759 1,428,719 1,800,096 
Stocks Dec. 31: 
Domestic mines: 
Grüdsses do .... 165,610 111,665 57,901 44,196 57,833 
ape? EE do 28,259 15,29 8,675 18,668 11,386 
Consum + DAA amam de m e uD qip wa vo en an do em eme am 436,759 877, 942 327, 708 430,642 319, 552 
World: Production 5 8 do .... 5,248,644 4,992,406 r 5,214,659 * 5,337,018 6,098,768 
r Revised. 


1 Does not include fluosilicic acid and imports of hydrofluoric acid and eryolite. 
2 Apparent consumption includes finished shipments, plus imports, minus exports, and: plus or 


minus consumer inventory adjustments. 


Legislation and Government Programs.— 
The U.S. Office of Preparedness established 
a stockpile objective of 159,000 tons of 
met-spar and prepared a plan to dispose 
of 253,000 tons of excess met-spar and 
its entire inventory of acid-spar, 890,000 
tons. By yearend 1975, Congress had not 
authorized disposal of these excess ma- 
terials. | | 

The Trade Act of 1974, which was 
signed in December, authorized the Presi- 
dent under Title 1, for a period of 5 
years, to negotiate trade agreements where- 
by the import duty on acid-grade fluorspar 
may be eliminated and on metallurgical- 
grade could be reduced 6096. Under Title 
5, Generalized System of Preferences, the 
President was authorized to suspend the 
import duty on fluorspar for the most- 
favored less-developed countries; but after 
hearings were held, fluorspar was elimin- 
ated from the list of eligible minerals un- 
der this act. 

U.S. fluorspar import duties effective 
through 1975 were as follows: ` 


| Stat- 
Rate of duty  utory 
— — — —— rate 


Item Num- 
ber Long Short long 
ton ton ton 
ge grade 
der ée CaF3) =- 622.21 $2.10 $1.875 $5.60 
tallurgical 
grade ( — 97% 
CaFs) .....----- 522.24 8.40 8.40 


7.50 


The Government, through the Office of 
Minerals Exploration, can grant loans up 
to 50% of approved costs for exploration 
of eligible deposits of fluorspar, but in 
1975 the administrating agency, the US 
Geological Survey, had no Bes for this 
program. 

Fluorspar was subject to a Federal de- 
pletion allowance of 22% on domestic 
production and 14% on foreign production. 

The Bureau of Mines Metallurgy Re- 
search Center, Albany, Oreg., continued. 
its research on fluorine recovery from phos- 
phate rock.. Synthetic fluorspar prepared 
from recovered fluosilicic acid was being 
tested in pilot plant basic oxygen furnace 
operations. 
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DOMESTIC PRODUCTION 


During 1975, domestic shipments of 
fluorspar decreased 30% to 140,000 tons. 
About 4196 was acid-spar and 5996 was 
met-spar, which included  gravel-spar, 
ceramic-spar and briquets. About 7196 of 
production was in Hardin County, Ill. The 
rest was shipped from mines in Utah, 


U.S. fluorspar-producing 


Texas, Montana, Nevada, Kentucky, and 
New Mexico, in order of volume. 

During 1975, 15 mines and 8 flotation 
and heavy-media plants operated, but only 
4 plants operated full time. Names and 
locations of these facilities were as follows: 


mines and mills in 1975 


State Company Mines Plants 
Colorado Ozark-Mahoning CO Cowdrey 3 2 e ee Flotation. 
Illinois Hastie Mining Co .--... Spar Mountain ...... None. 

Do „annnnnnencn Allied Chemical Cord 8 mines 2 flotation. 
DO. asesdceuxis Ozark-Mahoning Co 4 mines Flotation. 
2 heavy-media. 
S Tamora Mining Co 1 mine 2 None. e 
Kentuckỹ/ Cerro Spar Corp .............- Babb-Barnes ......... Flotation. 
Montana Roberts Mining Co ........-...- Crystal Mountain? ... Heavy-media. 
evada -mm J. Irving Crowell, Jr. & Sons .. Daisy nnen... None. 
DO: eege 2 Brothers .........-..--.--- PY 8 . Do. 
Texas D € F Minerals Co -=-= Paisano ......... Do. 
Utah: L2cansescescess U.S. Energy Corp Fluoride Queen Do. 
DO" taa as Willden Fluorapar G Lost Sheep .......- En Do. 
DO usarse Spor Brothers Fluoride? 2 Do. 
TU /ͤͤ ³˙ w W.. —T—T— amada e au 15 98 


1 Mines having significant output in 1975. 
2 Output from inventory only. 
$ Four operations were full time. 


Two mines were closed during the year, 
one in New Mexico, and the other in 
Kentucky. In March 1975, the Fluorspar 
Division of Allied Chemical Corp. pur- 
chased and took over control of Minerva 
Oil Cos fluorspar operations in Illinois 
and Kentucky. 

In Kentucky, Cerro Spar Corp. oper- 
ated the Babb-Barnes mine. This mining 
operation was a joint venture, which was 
owned 7096 by Gerro Spar Corp., a wholly 
owned subsidiary of Cerro Corp., and 30% 
by Frontier Resources Inc., Denver, Colo., 
and J. Fred Landers, Nashville, Tenn. 
Also, in Kentucky, Allied Chemical Corp. 
closed the Lafayette mine and allowed it 
to flood. 

In Texas, mining operations were con- 
tinued by D & F Minerals Co. in the 
Christmas Mountains located on the north 
edge of Big Bend National Park. In Utah, 
Willden Fluorspar Co., the Spor Brothers, 
and U.S. Energy Corp. continued small 
shipments. In Nevada, J. Irving Crowell, 
Jr. & Sons, and Spor Brothers, near Beatty, 
Nev., continued shipments, Crowell to a 
Steel company and Spor Brothers to a 
cement company. Bailey Fluorspar Co. con- 


tinued to operate its buying stations at 
Marathon, Tex., and Delta, Utah, where 
it purchased washed and screened custom 
ore for the. met-spar market. 

In Illinois, both Ozark-Mahoning Co. 
(subsidiary of Pennwalt Corp.) and Al- 
lied Chemical Corp. carried on a continu- 
ous exploration and development drilling 
program. By so doing, they have been able 
to develop sufficient reserves to replace re- 
serves depleted by production. The mines 
and operating plants of Ozark-Mahoning 
near Rosiclare, Ill., were closed by a labor 
dispute from July 1 to September 22. 

U.S. Borax and Chemical Co., a sub- 
sidiary of Rio Tinto-Zinc Corp., Ltd., con- 
tinued exploration drilling on its fluorspar- 
barite prospect in the Sweetwater district, 
southwest of Knoxville, Tenn. The com- 
pany has announced major discoveries in 
McMinn, Monroe, and Loudon Counties 
that could total 50 million tons of fluor- 
spar ore assaying 15% to 30% CaFs. Allied 
Chemical Corp. completed drilling projects 
on the Brown's Canyon Claims near Sa- 
lida, Colo., and abandoned all exploration 
activity in New Mexico. 

Seven fluorspar briquetting or pelletizing 
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plants operated during 1975. These plants 
furnished fluxing material for the iron and 
steel industry and cannot be classified 
either as producers or end use consumers 
of fluorspar; they were beneficiators or 
convertors of fluorspar ore into a more 
usable product. The compaction blends, 
containing fines, gravel, or filter cake, as- 
sayed from 35% to 97% CaF;; additions 
of lime, limestone, and oxides of mangan- 
ese, iron, aluminum, titanium, boron, etc., 
as well as cinders, were made to fulfill 
customer requirements. The briquetting in- 
dustry operated at about one-half of capac- 
ity during 1975 and produced 224,000 tons 
of briquets valued at approximately $18 
million. Operating data for 1975 were as 
follows: 


Average 
Tons Ca Fa 
content 
Total capacity ......-..-- 460,000 s 
Fluorspar processed, 
al kindes 185,000 84% 
Fluorspar briquets 
produced ....... 224,418 61% 
Fluorspar briquets 
shipped ..........--..- 216,955 61% 


Locations of fluorspar briquetting plants 
operating in 1975 were as follows: 
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State City Company 
Illinois Rosiclare .. os 
Indiana East Chicago National 

| Briquet Corp. 
Michigan .... Dearborn ... Mercier Corp. 
Pennsylvania . Duquesne .. Cametco, Inc. 
Texas Brownsville . Delhi Foundry 
Sand Co. 
Ogleby Norton 
an š 
Ozark-Mahoning 
Co. 


The fluorspar supply picture is incom- 
plete without including the supply of fluor- 
ine derived from byproduct hydrofluosilicic 
acid (H;SiFe), which is recovered from the 
wet-process production of phosphoric acid. 
During 1975, 60,500 tons of H;SiFs was 
recovered at phosphoric acid plants. The- 
oretically, the 79% fluorine content of this 
acid is equivalent to about 80,000 tons of 
acid-spar that would have been used to 
make HF for the chemical and aluminum 
industries and for fluoridation of public 
water supplies. About 67% of the H,SiF. 
was used to make fluoride salts for the 
aluminum electroflux potlines, 12% was 
used for other chemical products, and 21% 
was used in water fluoridation. The H. Si F. 
supply is expected to continue to increase 
slowly as new phosphoric acid plants are 
built in Florida and North Carolina. 


Table 2.—Shipments of finished fluorspar, be State 


State Quantity 
(short 


tons) 


161,898 
2,967 
46,251 


201,116 


Total and average 


1 F.o.b. mine. 


1974 1975 
Value Value 
Quantity 
Total? Average (short Total! Average 
(thou- per tons) (thou- per 
sands) ton sands) ton 
$12,247 $80.68 99,898 $8,957 $89.66 
98 33.03 9,542 889 40.77 
1,952 42.20 30,473 1,542 50.61 
14,297 71.09 189,913 10,888 71.82 


2 New Mexico, Montana, Kentucky, Nevada and Texas, 1974-75. 


Table 3.—Shipments and mine stocks of finished fluorspar by grade, in the United States 


1974 
Grade Value! Value 
Short 
(thou- per 
tons sands) ton 
Acid AA 77,098 $6,184 $79.57 
Metallurgical ..... 124,028 8,168 65.82 
Total and 
average 201,116 14,297 71.09 


1976 
Stocks 2 Short Value! Value Stocks? 
(short ton thou- per (short 
tons) 5 sands) ton tons) 
4,112 56,944 $4,823 $84.70 5,461 
9,556 82,969 6,065 73.10 5,925 
13,668 139,913 10,888 77.82 11,886 


1 Fo. b. mine. 
2 As of Dec. 81. 
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CONSUMPTION AND USES 


U.S. consumption as reported by cón- 
sumers decreased 18% from 1,525,000 tons 
in 1974 to 1,245,000 tons in 1975; how- 
ever, apparent consumption indicated a 
9% decrease to 1,300,000 tons in 1975. 
As previously mentioned, the briquetting 
industry reported processing 185,000 tons 
of primary fluorspar averaging 84% CaF; 
and shipping about 217,000 tons of briquets 
averaging 61% CaFs;. 

The major consuming industries were 
iron and steel, 44%; chemical, 40%; and 
aluminum, 14%. The other 2% was used 
to make glass, ceramics, enamels, calcium 
cyanamide, welding rods, cement, uranium 
tetrafluoride, magnesium metal, and non- 
ferrous metal fluxes. Demand increased in 
the cement industry and in refining of 
certain nonferrous metals. 

During 1975, the steel industry con- 
sumed about 550,000 tons of fluorspar of 
which 65% was used in basic oxygen 
furnaces, 16% in open hearth furnaces, 
13% in electric furnaces, and the re- 
mainder in manufacturing iron and steel 
castings. Usage ranged from 3 to 11 pounds 
of fluorspar per ton of steel ingot and 
averaged about 9 pounds. Fluorspar sub- 
stitutes that have been tried either require 
at least 50% more of the substitute ma- 
terial than fluorspar to perform the same 
fluxing and cleaning actions or contain 
deleterious elements that limit their use 
to specialty steels or certain types of fur- 
naces. Substitute materials, such as cole- 
manite, bauxite, ilmenite, olivine, limonite, 
and red mud or mixtures of them, were 
being used to start a furnace batch or to 
mix with fluorspar to make briquets. 

During 1975, the U.S. aluminum indus- 


try produced 3,879,000 tons of aluminum ` 


ingot. At an assumed consumption rate of 
. 55 pounds of fluorine per ton of aluminum, 
the calculated total industry consumption 
was 226,000 tons of acid-spar equivalent. 
This acid-spar was used to make HF, which 
in turn was used to make aluminum fluor- 
ide and sodium aluminum fluoride that 
were used to form the molten electrolyte 
in aluminum potlines. A small amount of 
acid-spar was added directly to aluminum 
and magnesium reduction cells during op- 
eration, as shown in table 4. 

HsSiF,, recovered as a byproduct from 
the phosphoric acid industry, was an addi- 
tional source of fluorine for making alum- 
inum-cell electrolyte. Quantities of HsSiFs, 


equivalent of 49,000 tons of acid-spar, were 
used by the aluminum industry, thereby 
decreasing the total acid-spar consumed by 
the aluminum industry to about 177,000 
tons. 

During 1975, about 674,000 tons of acid- 
spar, domestic and foreign, was used to 
make HF in nine plants in the United 
States. Most of the plants were located 
at coastal ports in Texas, Louisiana, New 
Jersey, and Delaware. All, including the 
inland plants, were accessible by water 
routes? In addition, 46,000 tons of HF 
was imported for consumption. 

Inorganic fluorides were manufactured 
from HF for use as insecticides, preserva- 
tives, antiseptics, catalysts, fluxes, in fire 
extinguishers, and for steel pickling. Ele- 
mental fluorine gas, which is derived from 
HF, was used to manufacture uranium 
hexafluoride from tetrafluoride to produce 
sulfur hexafluoride, halogen fluorides, and 
emulsified perfluorochemicals. Organic flu- 
orides were the volume leaders in the flu- 
orine chemicals industry using over 50% 
of the HF produced. Organic fluorides 
were manufactured by reacting anhydrous 
HF with chloroform or carbon tetrachlor- 
ide to produce a variety of chlorofluoro- 
carbons. As chemically stable compounds, 
they performed outstandingly as refriger- 
ants, aerosol propellants, solvents, resins, 
and elastomers. Chlorofluorocarbons, com- 
monly called fluorocarbons, used as aerosol 
propellants were the subject of a growing 
controversy as to whether they affect the 
ozone layer in the stratosphere. The hy- 
pothesis proposes that ultraviolet radiation 
releases chlorine from the fluorocarbon and 
the chlorine reduces the density of the 
ozone layer, which shields the earth from 
the cancer-forming ultraviolet radiation. 
This possibility became the subject of a 
Government-sponsored study. 

By early 1975, sales of fluorocarbon 
aerosols were down, and fluoride orders by 
chemical manufacturers were held up. The 
depressed market for fluorocarbons con- 
tinued through 1975. It was estimated that 
it may be years before a scientific solution 
or explanation will be widely accepted and 
that, in the meantime, up to 15% of the 
acid-spar market could be affected. 

Fluorine consumption in the manufac- 
ture of uranium for generating nuclear 


3 Chemical Marketing Reporter. Chemical Profile. 
V. 208, No. 20, Nov. 17, 1975, p. 9. 
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power' had been estimated in 1974 using 
newly available information. In 1975, acid- 


spar demand for treatment of 14,500 tons 


of uranium oxide (U:Os) was estimated 
at 20,000 tons. Approximately 1.25 tons of 
acid-spar was required per ton of U:Os 
used to make uranium hexafluoride, UFs, 
from which fissionable Uss isotope was 
subsequently separated by gaseous diffu- 
sion. Since the gaseous diffusion plants 
went into operation, UFe, depleted of most 
of the Us, has been stockpiled. The U.S. 
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Energy Research and Development Admin- 
istration (ERDA) has reported that it has 
in stock about 170,000 tons of UFe and 
about 65,000 tons of UF.. These materials 


. contain about 70,000 tons of fluorine equiv- 


alent to about 152,000 tons of acid-spar. 
This large stockpile, plus possible decreased 
fluorine consumption per nuclear-energy 
unit, beclouds. long-range predictions of 
large future fluorspar demands in fabrica- 
tion of nuclear fuels. 


Table 4.—Reported domestic consumption of fluorspar by end use and — in 1975 


(Short tons) 
Containing more Containing not 
End use or product 97% more than 97% Total 

calcium fluoride calcium fluoride 
Hydrofluoric acid! 222 673,626 "S 618,620 
Glass and fiberglass .......-.------------ 6,186 4,087 9,272 
Enamel and pottery, 22 9) 1,968 1,968 
Welding-rod coating 785 (2) 785 
Primary aluminum and magnesium 787 Se 787 
Other nonferrous metal ....... (2) 
Iron and steel casting (3) 29,965 29,965 
Open hearth furnaces De 89,811 89,811 
Basic oxygen furnaces .............----- La 858,801 858,801 
Electric furnaces `. .. ene 1,708 70,815 72,018 
Other uses or products 729 8,276 9,005 
Total > CD ED Qo GD GD GD GD GD GD GHGS GH GF GH GD GD cup EH CB ED OD GP GU ES Gib A a aD 682,716 562,228 1,244,988 
Stocks, Dec. 81, 1975 50,200 209,852 819,662 
Stocks, Dec. 81, 1974 ...... 128,282 .902,860 480,642 


1 About 26% of this HF was used to manufacture fluoride salte for EES reduction cells. 


2 Included with “Other uses or products.” 


3 Included with “Containing not more than 97% calcium fluoride: dd 
* Includes fluorspar used to make ferroalloys and other furnace products. 


Table 5.—Fluorspar (domestic and foreign) consumed in the United States, by State 


(Short tons) 
State 1975 

Alabama, Kentucky, Tennessee ..... 22222 80,208 
Arizona, Colorado, Utah 222222 25,802 
Arkansas, Kansas, Louisiana, Missouri ... 2222222222222 245,545 
/ ꝰ˙ ⁵ð]? [ A A A 28,490 
Connecticut, Massachusetts, New York, Rhode Island "o 28,806 
J!! OF reo COEUR 46,525 
% ˙ QA]y EE 56,991 
M ⁰Wwm³ꝛ³ ³⁰ 5M e dd ve wa Scud yd 44,866 
New Jery AI A DI dd E Le A SS EL E ss 92,787 
ü o EE EE EE 162,061 
Penngyloanig: AAA A IÓ 129,890 
MEMOIRS RS A NARA AAA y A EE EA 225,869 

West: Virginia: ica ca sas 49,874 
Other States! a a a tds 28,724 
"Tabl ou y d e ³˙¹˙e9ꝛA «—˙ͤ a E 1,244,938 


1 Includes Georgia, Maryland, North Carolina, Delaware, Iowa, Oklahoma, and Washington. 
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STOCKS 


U.S. producers reported a 17% decrease 
to 11,400 tons of finished fluorspar in 
inventory. Domestic consumer stocks de- 
creased 26% to 320,000 tons. No sales 
were made in 1975 by the General Ser- 
vices Administration from government 
stockpiles, which remained at 1,302,000 
tons, as follows: 


Inventories in the major producing mar- 
ket-economy countries increased during the 
year. 


Author- 

Inven- ized 

Goal tory for 
disposal 
Acid grade ~- 890,000 890,000 

Metallurgical 
grade 159,000 412,000 253,000 
Total 159,000 1,802,000 1,143,000 
PRICES 


Domestic fluorspar prices, f.o.b. lilinois, 
as reported in the Engineering and Mining 
Journal, increased during the last three 


quarters of the year. The base price of 


dry acid-spar increased 11% to $95 per 
ton, and 70% effective CaF. met-spar pel- 
lets or briquets increased 19% to $83 per 
ton. According to the journal, acid-spar 
imported through Wilmington, Del., was 
quoted at $102.50 to $125 per ton. 

The world price of fluorspar was strong- 
ly influenced by Mexican producers be- 


cause they supplied nearly'one-half of the 
fluorspar sold on the open market. Fluor- 
spar prices at the Rio Grande Mexican 
border increased about 25%. Prices quoted 
in the Engineering and Mining Journal 
for 70% effective CaFs met-spar at the 
border for rail shipment f.o.b. cars rose 
from $48.50 per ton in December 1974 
to $60.50 to $61 at yearend 1975; the 
price at Tampico, Mex., f.o.b. vessel, rose 
from $50 in 1974 to $63 during the same 
period. 


Table 6.—U.S. prices of fluorspar 


1974 1975 
Domestic f.o.b. Illinois-Kentucky: 
Acid-spar, dry basis, 9796 CaFa: 
%% ˙ V A AAA aa 885.5081083. 00 $95.00-$115.00 
BOGS, AE 8 9.00 i 
Pellets, 90% effective Ca Fa (briquets) ) .. 85.00 "on 
Pellets, 70% effective CaF2 (briquets) ........---.-------- 70.00 83.00- 88.00 
Ceramic-grade concentrate, 95% to 96% CaFs .....------- 83.50— 96.00 95.00— 106.00 
European: "Path Wilmington/ Philadelphia: Acid-spar, duty 
paid, dry basis LLL C NEEN e P P P R 102.50 102.50— 125.00 
Mexican: F.o xx Mexico: ! 
Met-spar, 70% effective Ca Fa: 
Border, all rail, f.o.b. cars 48.50 60.50- 61.00 
Tampico, Mex., f.o.b. vessel! 50.00 63.00 


60.00— 62.00 78.50— 74.00 


1 U.S. import duty, insurance, and freight not included. 


Source: December issues of Engineering and Mining Journal, 1974 and 1975. 


640 


MINERALS YEARBOOK, 1975 


FOREIGN TRADE 


U.S. imports of fluorspar decreased 21% 
to 1,050,448 tons equaling 81% of ap- 
parent consumption. Mexico continued to 
supply most of these imports, accounting 
for 76% of volume in 1975, with European 
countries supplying most of the remainder. 
Approximately 6796 of U.S. imports were 
acid-spar, which decreased 17% to 699,400 
tons; the balance, mostly met-spar, was 
imported mainly from Mexico and de- 
creased 29% in volume. An increasing 


amount of this met-spar was used to make 
briquets for use as a flux in steel fur 
naces. A small quantity, approximately 
1,400 tons of fluorspar, was exported, pri- 
marily to Canada. In addition to fluorspar, 
46,000 tons of 70% HF was imported, 
mainly from Canada, a 4296 increase over 
that of 1974; and 22,000 tons of synthetic 
and natural cryolite was imported from 
12 different countries. 


Table 7.—U.S. exports of fluorspar 


Quantity 
Year and country (short tons) Value 
1178 2,764 $183,620 
1078 RA ame 2,428 171,255 
1074. AA qaum d v dicus 5,847 815,855 
1976: 1 
Canada 1.175 171,824 
Dominican Republic . 78 10,722 
Germany, West 9 1,182 
Japan 22222 12 1.584 
Malaysia (2) 824 
Mexico 50 8,0 
Peru Qaam denen e Qu Acus 11 1,980 
South Africa, 
Republic of 20 8,604 
Total p een QD cap Guo aro em az ORD ED eh dën en 1,855 194,288 


1 Ad; 
Less than 3⁄4 unit, 


djusted by the Bureau of Mines, Division 
of. Nonmetallic Minerals. 
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Table 8.—U.S. imports for consumption of fluorspar, by country and customs district 


1975 
Comes and custome distsfet Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
CONTAINING MORE THAN 979% CALCIUM FLUORIDE 
Brazil: Philadelphia ....... -=--> "=-->. a as 10,676 $139 
Canada: Galveston ..-.-.... . . 1... 642 $25 SS ue 
France: Philadelphia ES ZE 6,842 582 
italy: Oe eee 
Galveston ccna —g— — UE PS 89,888 2,630 27,016 1,977 
New Orleans eessen -- Se 7.798 582 
%% ͤͤĩ˙“¹w:1i... Suus ¼,¶: 8 39,838 2,630 34,814 2,559 
Japan: Philadelphia 5,031 817 m Me 
Kenya: Detroit LL Lc eee em mere E a 11,618 604 
Mexico: 
El Poh LE 111,438 5,578 92,154 5,021 
Galveston EE 6,689 403 es Gate 
Hen ⅛ 231 18 = PN 
HOUStOM. `t 8,248 178 RR S 
Laredo sra 455,264 28,120 854,250 28,669 
ew Orleans 8 15,756 1,016 — ES 
hiladelphia . x ..._.._ 1I0,843 568 18,238 712 
%%//;«öé%¹ð⁵ 8 603,419 30,866 459,642 29,402 
Moroeco 
Galveston: assi cio 5,457 858 TN EM 
Philadelphllnaa nnnnnnsnnssnnnn-ennnnnnna ee Sa 5,824 474 
ps WEE 5,457 858 5,824 474 
Mozambique: New Orleans 20,686 1,152 Ls e 
South Africa, Republic of: 
Deatolt oe 2 M i s 10,864 682 
New Orleans . -=.> 8,085 168 8,887 527 
Total are Gs smp qap asp 2D ED sip GD (RO O GS esp cap asp es ap q... 8,085 168 18,701 1,209 
Spain: 
E ep e em BOSS OD OFU eng ep gif CD CD UD CD AD QD UD e O» cas UD Gap OO E cun OO a a en a 44,004 2,746 44,262 8,582 
JJ 8 EN as 6,894 408 
bla See 111,647 6,668 7 5,821 4,918 
Total uuu uuu sS 155,651 9,414 126,477 8,898 
Thailand: New Orleans en Se E 17,543 856 
Tunisia: New Orleans -e -=- 9,811 499 7,282 457 
Grand total LL eee ne 848,020 45,414 699,419 45,780 
CONTAINING NOT MORE THAN 97% CALCIUM FLUORIDE 
Buffalo e e 11,830 650 
% ͥ AAA sc REESE e — 5,009 890 
Total 3 ³·¹ AAA um m 16,839 1,040 
Mexico: 
Seines Eege 45,202 1,815 15,641 915 
HC ³˙Wi.. ³Üw¹ ⁵ 8 19,741 899 9,486 582 
ß uuu; u. . 9,873 474 10,054 499 
Detroit AAA 48 8 9,980 492 
Bl GT ps ue Gru e a i Is GS E GrESAE 17,516 464 20,568 654 
IP A ⁵˙¹w ͤͤ ] ᷑ ⁰ INEEN 358,871 10,102 253,616 10,847 
New Orleans cm... 2,846 108 8,611 
philadelphia ...... l... JU J JU J JU JU J JU U =... 7,148 864 6,172 805 
St Albani EE SE eg 56 2 
San Francisco nonn nnnnnn a ade 56 1 
Total eege 460,740 14,229 334,190 14,289 
Spaín: 
3 .. ZS: zn 29,289 1,180 = = 
Philedelpbia J 88 8.340 165 aw — 
% ¹˙ð O eS 82,629 1,845 Tm — 
United Kingdom: El Paso . . À. "s RR (1) (1) 
Grand total creen 498,869 15,574 


851,029 15,829 
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1978 1974 
Quantity Quantity 
(short Value (short Value 
tons) tons) 
80,196 $9,295,461 380,595 $11,842,004 
(1) 897 SS SE 
1,467 527,110 1,908 788,277 
81,668 9,828,468 32,498 12,080,281 


Table 10.—U.S. porte for consumption 


of eryolite 


Quantity "Value 


Year and country (short (thou- 
tons) sands) 
AAA us 25,642 $8,641 
1978 EE 19,789 505 
1974... A Es 19,896 6,689 
1975: 
Canada 22 1.420 688 
China, People's 
Republic of 5,255 1,916 
Czechoslovakia  .......- 523 223 
Denmark 2,196 1,006 
France ......-.------- 1,725 871 
Germany, West 823 447 
Hungary ------.-.-.-.-.-.-. 488 199 
ai! 8 1.246 584 
rn ans 7,061 2,597 
Switzerland .. (2) 1 
Taiwan 1.102 417 
Yugoslavia ..... . 881 160 
Tr 22,120 9,058 ` 


1 Only the material from Denmark is natural 


eryolite. 
cryolite 
2 Less than E unit, 


All other is manufactured synthetic 


Table 9.—U.S. imports for consumption of 70% hydrofluoric acid 


1975 
Quantity 

(short Value 

tons) 

81,895 $13,950,150 
(2) 825 
(2) 1,850 
227 98,958 

13,786 6,142,220 

| 881 48,494 

46,289 ` 20,886,992 
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WORLD REVIEW 


World production of fluorspar decreased 
5% to about 5.09 million tons, approxi- 
mately 50% as met-spar. Mexico remained 
the largest producer with 23% of world 
production, followed by, in order of vol- 
ume, the U.S. S. R., Spain, the People's Re- 
public of China,, and France. Numerous 
mine closings in Thailand lowered its 
world production ranking from third to 
seventh. 

The United States remained the world's 
largest importer and consumer of fluorspar, 
importing 1.05 million tons in 1975. The 
U. S. S. R. was the world’s second largest 
importer and consumer followed by Japan 
and West Germany. 

North American fluorspar production de- 
creased 12% to 1.41 million tons in 1975; 
inventory accumulation was more than 
200,000 tons mainly because of reduced 
Mexican exports to the United States. 

Western European production decreased 
4% to 1.40 million tons in 1975 because 
of depressed market conditions; about 30% 
of this production was met-spar. Sizable 
stockpiles were accumulated during the 
year. The major producers were, in order 
of volume, Spain, France, Italy, the United 
Kingdom, and West Germany. Sweden 
continued to produce about 4,000 tons 
per year. 

Eastern European, including Mongolian, 
production increased about 8% to an es- 
timated 1.08 million tons, about two-thirds 
was met-spar. 

Asian, excluding Mongolian, fluorspar 
production decreased 15% to about 723, 
000 tons because of mine closings in Thai- 
land caused by decreased Japanese de- 
mand and Thai political instability. Met- 
spar comprised approximately 
Asian production. 

African fluorspar production increased 
1596 to an estimated 375,000 tons, be- 
cause of increased output in Kenya and 
particularly in Morocco; about one-quarter 
was met-spar. 

South American fluorspar production in- 
creased 7% to 134,000 tons, about three- 
quarters of which was met-spar. The in- 
crease was due to increased output in 
Brazil. 

Brazil.—As the largest producer in South 
America, annual Brazilian output of fluor- 
spar concentrate increased in 1975 to 71,- 
700 tons, approximately one-quarter of 


90% of 


which was acid-spar. The industry oper- 
ated at nearly full capacity. About one- 
third of the total production was exported, 
mainly as acid-spar. The United States re- 
ceived most of this export although about 
6,000 tons went to Japan. The remainder 
of production was used mainly in the 
Brazilian steel industry. The ore was gen- 
erally of high grade and easily minable. 
It was concentrated by flotation at a 
number of small plants. Exploration for 
new deposits continued in 1975 because 
reserves appeared to be sufficient for only 
about 10 years. 

Canada.—Canada's only fluorspar mines, 
operated by Alcan's Newfoundland Fluor- 
spar Works, were closed in June by a 
labor strike. Consequently, Canadian pro- 
duction all heavy-medium concentrate con- 
taining 65% CaF: fell from 175,000 tons 
in 1974 to 70,000 tons in 1975. Fluorspar 
imports, mostly acid-spar, increased 10% 
to 173,000 tons. More than one-half 
(5496) of imports continued to come from 
Mexico. Imports from Spain increased 
more than tenfold in 1975 to approxi- 
mately 47,000 tons. 

China, People’s Republic of.—China 
continued to export about two-thirds of its 
substantial production of met-spar, esti- 
mated at approximately 385,000 tons in 
1975. Imports of Chinese fluorspar by 
Japan decreased 41% in 1975 to 116,000 
tons, and imports from China by the 
U.S.S.R. decreased 3596 to 61,000 tons. 
The Tao-Ling mine and plant in Hunan 
Province continued to be the largest fluor- 
spar producer in China. 

France.—Fluorspar production decreased 
1396 to 378,000 tons, about one-half of 
which was acid-spar. Ore assays continued 
to drop, reaching an average of 45% 
CaF, in 1975. Exports, 67% to West Ger- 
many and the remainder to Western Eu- 
rope and Canada, decreased 2596 to 121,- 
000 tons; most of this exported product 
was met-spar. Imports nearly quadrupled 
to about 18,000 tons, mainly because of 
shipments of acid-spar from Morocco that 
began in 1975. 

Italy.—Fluorspar production decreased 
796 to 255,000 tons about 9096 of which 
was acid-spar. Exports, more than 90% 
acid-spar, increased 1296 to 93,000 tons, 
mainly to the United States and West 
Germany. Exports to the United States 
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decreased 25% to about 30,000 tons. Ex- 
ports to the U.S.S.R., about 12,000 tons, 
were begun in 1975. A total of about 40,- 
000 tons, 78% met-spar, was imported 
mainly from Mexico and France. Italy had 
large stockpiles of fluorspar at yearend. 
Chimica de Fluoro Sardo SpA, closed its 
operation at Santa Lucia, Sardinia; capac- 
ity was about 20,000 tons of acid-spar. 
Soricom SpA, a consortium of Southland 
Mining of Australia and Associates, was 
developing the Piansiano fluorspar deposit 
north of Rome. They were unable to pro- 
duce acid-spar, but planned an annual out- 
put of 110,000 tons of briquets by late 
1978. 

Kenya.—Fluorspar production in Kenya 
increased 4296 to 60,000 tons in 1975 as a 
result of commissioning a flotation plant, 
by the Fluorspar Co. of Kenya, which went 
onstream in March. Reported annual ca- 
pacity of this plant was 165,000 tons of 
acid-spar and 88,000 tons of met-spar. The 
company was 5196 owned by the Gov- 
ernment with the balance held in equal 
proportions by Bamburi Cement Co. and 
International Minerals & Chemical Corp. 
Exports to the United States began with 
the first shipment from this company in 
July and totaled about 12,000 tons in 1975. 
Shipments to Japan decreased 3696 to 
about 17,000 tons. No shipments were 
made to the U.S.S.R. in 1975 or in 1974. 

Mexico.—Mexican fluorspar production 
decreased 296 in 1975 to 1.20 million tons, 
6096 of which was acid-spar, and Mexico 
maintained its leadership with 2396 of 
world production. It was evident that pro- 
duction could be increased readily because 
installed capacity was near 1.31 million 
tons and several expansion or development 
projects were in progress or being consid- 
ered. 

Among the expansion or development 
projects was the addition of new flotation 
units at operations of Compañía Minera 
Las Cuevas, doubling its acid-spar capacity 
to 100,000 tons per year. A similar expan- 
sion was underway at the Industrias Peñ- 
oles-Allied Chemical consortium mill at 
Compañía Minera Rio Colorado, where 
180,000 tons annual capacity was to be 
added by 1976 to the existing 300,000-ton 
capacity. A new 77,000-ton-per-year flota- 
tion mill was brought onstream at the 
Minera San Fransisco del Oro facility. A 
cave-in at the small open pit Fluoros de 
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Hidalgo mine reduced production by 50%. 
The mine was subsequently closed perman- 
ently. At Parral, Chihuahua, output of 
acid-spar was reduced pending full produc- 
tion at the HF plant of Quimica Fluor 
S.A. at Matamoros, Tamaulipas. 

This new HF plant, located across the 
Rio Grande River from Brownsville, Tex., 
went onstream in June but was still in a 
trial period at yearend although reported- 
ly on fulltime operation. Planned capacity 
of this modern plant was approximately 
80,000 tons per year of 70% HF, and was 
expected to increase fourfold Mexico's in- 
ternal consumption of acid-spar. Exports 
of 70% HF to the United States increased 
sevenfold to about 14,000 tons. 

During 1975, it was reported that the 
Mexican Government made some effort to 
organize the marketing of fluorspar includ- 
ing setting a minimum price; those ideas 
were shelved because of strong industry 
resistance. The newly formed Mexican 
Fluoride Institute, which reportedly was 
instrumental in preventing those govern- 
ment actions, acquired a permanent staff 
and a full-time director general. Industry 
had a majority of delegates in this in- 
stitute although the Government also was 
represented. 

Exports of fluorspar decreased 22% in 
1975 to 931,000 tons, 89% of which went 
to the United States. Exports of acid-spar 
and met-spar to the United States de- 
creased 24% and 27%, respectively, to 
460,000 tons and 334,000 tons. Approxi- 
mately 67% of all U.S. deliveries* of 
fluorspar originated in Mexico during 
1975 compared with 69% in 1974. Ex- 
ports to Canada remained at 118,000 tons. 
Exports to Italy decreased 26% to 19,000 
tons. Plans to further diversify the Mex- 
ican export market were indicated. 

Apparent inventory buildup was approx- 
imately 200,000 tons based on production 
and export data and allowing for a do- 
mestic consumption of 60,000 tons. 

Mongolia.—Mongolia continued as a sig- 
nificant world producer of fluorspar with 
an estimated 1975 production of 334,000 
tons, all of which was exported to the 
U.S.S.R. It was announced that the ca- 
pacity of Behrin mine would be doubled. 

Morocco.—The new mine and flotation 
mill operated by Samine at El Hamman 


* Deliveries equal U.S. imports + domestic ship- 
ments per table 1. 
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near Khemisset, 50 miles east of Rabat, 
completed its first full year of operation. 
This more than doubled Moroccan produc- 
tion to 52,000 tons in 1975. 

Spain.—Total fluorspar production in 
1975 increased 3% to 411,000 tons; about 
two-thirds was acid-spar. Minerals y Pro- 
ductos Derivados S.A., one of the two 
major producers, announced plans to build 
a flotation mill at Cucana in northern 
Spain; however, the depressed market pre- 
vented any action during 1975. Total ex- 
ports, mainly to the United States and 
West Germany, decreased 12% to 247,000 
tons. Exports to the United States de- 
creased 17% to 156,000 tons. Large pro- 
ducers inventories had accumulated by 
yearend, and price cutting occurred. Ex- 
pected production was down for 1976. 

Thailand.—Approximately one-half of 
the fluorspar mines in Thailand closed in 
1975 because of lowered overseas demand, 
particularly in Japan, and because of in- 
stability, both real and suspected, in gov- 
ernment mining policy. Total 1975 produc- 
tion decreased 3896 to 269,000 tons, about 
7096 as met-spar and the balance as acid. 
spar. Total exports decreased 31% to 233, 
000 tons, about one-third of which was 
acid-spar. Exports to Japan also decreased 
3396 to 140,000 tons, 996 of which was 
acid-spar. Shipments of met-spar to the 
U.S.S.R., based on export data, were down 
16% to 62,000 tons despite repeal of 
Revolutionary Decree No. 53 controlling 
trade with centrally controlled economy 
countries. 

Tunisia.—Production of chemical-grade 
fluorspar increased 2096 to 37,000 tons. 
However, exports decreased by more than 
50% to 12,000 tons. 

United Kingdom.—Fluorspar production 
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in 1975 decreased approximately 196 to 
254,000 tons. Operations at C.E. Giulini 
Ltd.s acid-spar flotation plant and mine 
at Derbyshire were suspended in August. 
The plant had been operating since 1972 
with annual production at about 40,000 
tons. Operations were suspended pending 
clarification of mining rights in a national 
forest and also because of environmental 
problems. Approximately 70% of total 
British production in 1975 was acid-spar. 
British Steel Corp., the largest met-spar 
producer in the United Kingdom, con- 
tinued development of its new Allenheads 
mine in eastern Cumbria and finally re- 
ceived permission at midyear to plan con- 
struction of a processing plant. A threat- 
ened 1977 closing of Laporte Industries 
Ltd's Cavendish mill near Eyam, the 
largest acid-spar mill in the United King- 
dom, was averted by a Government ruling 
in May allowing construction of a waste 
disposal lagoon in the Peak District Na- 
tional Forest. 

U.S.S.R.—In 1975, fluorspar production 
increased about 596 to an estimated 525,. 
000 tons, and imports remained at about 
540,000 tons. Total estimated consump- 
tion was steady at about 1.0 million tons; 
over three-quarters of this was used in 
the Soviet steel industry. Expansion of the 
Yaroslavsk complex in the Maritime Kray 
was completed in October whereby capac- 
ity was doubled to allow processing of 
about 750,000 tons of ore per year. 

No imports were received from Japan 
and Kenya in 1975; 64,000 tons had been 
received from these two sources in 1974. 
Importation of small tonnages of fluorspar 
began from Western Europe, a total of 
14,000 tons being received from Italy and 
Spain in 1975. 
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Table 11.—Fluorspar production and exports by major producing country 


(Thousand short tons) 


Production Exports Met-spar ei 
1974 1975 1974 1975 (percent) 
China, People’s Republic of en- -= 830 385 850 800 90 
NEEN 435 378 162 121 50 
Ue cunc a A ERE aos J 274 255 88 98 10 
Mexico nc a 1,226 1,200 1,200 931 
Wonne, dicas 275 276 800 100 
South: Africa, Republic of NEE een 229 228 186 e 200 10 
S ù o n eene dE 897 411 280 247 80 
C111!ôÄ˙Ä5ð¹è4.éb 1ſt. a 436 269 887 233 70 
United Kingdom ll J. e 257 254 100 3 80 
AI ee 8 EE 500 525 1 1 50 
J%¹b¹¹¹ 00 ³o¹¹A ] IA 4,359 4,234 2,924 2,429 
Other countries cc l U U U U EE cenare 988 880 216 e 200 
World total ee EENEG 6,847 5, 114 3,140 2, 629 50 
* Estimate. 
1 Based on 1976 production. 
Table 12.—Fluorspar: World production, by country 
(Short tons). 
Country 1 and grade? 1978 1974 1976 P 
North America: 
Canada, acid grade 22222222 5 151,000 r 175,000 70,000 
Mexico: | 
Acid grade (exports) 222 421,975 601,968 4720,128 
Metallurgical grade (exports) ........-..------——- 700,559 585,881 4480,085 
Unspecified LA J J.J. J. J. J. J. J. J... 74,458 88,692 S 
TOUR] ee 1,196,992 1,226,041 1,200,218 
United States (shipments): 
Acid grade EE 116,104 77,093 56,944 
Metallurgical grade 132,497 124,028 82,969 
Total 2 ca a mg D dabas 248,601 201,116 189,918 
South America: 
Argentina: 
Acid grade 15,201 r 13,450 12,566 
Metallurgical grade 2 35.470 r 81,883 29,821 
ee ß e E sss 50,671 44,838 41,887 
Brazil: 39 
Direct shipping ore (sales 22 9,149 1,555 e 1,700 
Beneficated product (output) -=-= -=-= -== 11,989 67,848 e 70,000 
Otak a ot es e e n ies, 81,088 69,408 e 71,700 
Colombia, grade unspecified ..... . I U U U J J J ll J e 4,400 (7) -— 
Uruguay, grade unspecified .........-.-.---------.---- NA 288 72 
Europe: 
Czechoslovakia: 3 
Acid grade 2 50,000 50.000 50,000 
Metallurgical grades U J. JU U U l JU J U EN 50,000 50,000 50,000 
TOA EEN 100,000 100,000 100,000 
France: € 8 
Acid grallleee ENEE r 205,000 220,000 213,000 
Metallurgical grade r 195,000 215,000 165,000 
r A A ĩͤ AO r 400,000 435,000 878,000 


See footnotes at end of table. 
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Table 12.—Fluorspar: 


(Short tons) 
Country i and grade 2 
Europe—Continued 
. Germany, East: ? 
Acid grüde* ß . ame l l E. 
Metallurgical grade 
TƏetal Aem cA —á— 
Germany, West (marketable) :? 
Acid rd.. um eau 
Metallurgical grade 
ll!!! u— AAA aN 
Greece, grade unspecified ........-...-.-------222-22-2---- 
Italy: ? 
Acid grade EE 
Metallurgical grade lll J JU JU J en 
d he EE 
Romania, metallurgical grade 8 -nn02 -n2200 
Spain; ? 
Acid grade yt O 
Metallurgical grade 
PCC ˙rô⁰AAU ˙³·¹Ü CD—À—ÁP— 
Sweden: 3 | 
Acid grade ¿cin caca ³ (m na 
Metallurgical grade eet J J. J J. U... 
d NS 
U.S.S.R.: $ : 
Acid Grade ]ꝝO Gn ᷣ . —— eR E E eriM gU Eie 
Metallurgical grades JU U J. J. J JJ J U J en 
Tot 9 „ 
United Kingdom: 10 
cid reale cacas 553 
Metallurgical and ceramic grade ........---.-----.- 
Unspecified ~......... EE 
Tol AAA d ees 
Africa: 
Egypt, grade unspecified ~~~... ~~... ~~~. 
Kenya, metallurgical grade: ~~... 
Morocco, grade unspecified ~~... ~~~ 
. Rhodesia, Southern, metallurgical grade ........... = 
South Africa, Republic of: 
Acid grade A 
Ceramic grade ` RN NN NNN E RN A ENN e 
Metallurgical grade J. U l. NNN EEN En 
WOU! AAA A EA 
Tunisia: 
Acid gradé A u mE E 
Metallurgical grade J... l. J. en 
E TEE 
Asia: 
Burma, metallurgical grade 2 -nnnm 
China, People's Republic of, metallurgical grade .... 
India: f 
Acid r is 
Metallurgical grade J... eme 
TOL 2; m ⅛ 
Japan: 
MAA n mE E Ud E 
Metallurgical grade I... ENEE cues 
Total AA ee 


See footnotes at end of table. 


1978 


r 25,000 
r 75,000 


r 100,000 
90,600 
10,902 

101,502 
1,824 

r 231,048 
r 28,090 

r 259,138 
17,000 

r 264,360 

r 110,975 

r 375,335 

2,811 
2,299 
. 6,110 
240,000 
250,000 
490,000 


132,300 


204,262 
4,988 
22,647 
281,842 
47,185 
8,688 
51,868 
8 


e 220 
280,000 


r e 5,622 
r e 7, 055 
r e 12,677 
(7) 

(7) 

(7) 


World production, by country—Continued 


1974 


r 25,000 
r 75,000 


r 100,000 
73,581 
8,170 
81,701 
e 1,100 
244,222 
29,692 
273,914 
17,000 
278,476 
118,988 
397,464 
2,470 
2,021 
4,491 
245,000 
255,000 
500,000 
136,700 
39,700 
80,400 
256,800 
1,236 
42,439 


20,999 
200 


213,869 
5,499 
10,338 


229,206 


81,215 


81,215 
507 


e 220 
r 830,000 


5,196 
6,608 
11,804 
(7) 

(7) 

(7) 
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1976 P 


25,000 
75,000 


100,000 
74,050 
8,228 
82,278 
1,102 
227,280 
27,632 
254,912 
17,000 
272,621 
e 138,000 
410,621 
2,064 
1,689 
8,758 
255,000 
270,000 
525,000 


885,000 


5,468 
5,794 


11,262 
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Table 12.—Fluorspar: World production, by country—Continued 


(Short tons) * 
Country i and grade? | 1973 1974 1975 P 
Asia - Continued 

Korea, North, metallurgical grade 99 ............------ 88,000 85,000 85,000 
Korea, Republic of, metallurgical grade r 82,934 86,855 81,191 
Mongolia, metallurgical grade 3 265,000 r 275,000 884,000 
Pakistan, grade unspecified ... .. -=> „ r 934 76 "M 

Thailand: * 
r oann nn SE r 38,528 60,580 76,631 
Metallurgical grade o. r 877,151 815,623 192,814 
MOCO): A ea suu GSSs r 415,679 436,208 269,446 
Turkey, metallurgical grade EREA 2,168 e 2,200 1,549 
Oceania: Australia, grade unspecified .............------- r 1,729 262 e 266 
Grand total JC ⁵˙· » r 5, 214, 659 5,887,018 5,093,768 


e Estimate. P Preliminary. r Revised. NA Not available. 

1 In addition to the countries listed, Bulgaria is also believed to have produced fluorspar, but 
production is not officially reported, and available information is inadequate for formulation of 
reliable output level estimates. 

2 An effort has been made to subdivide production of all countries by grade (acid, ceramic and/ 
or metallurgical). Where the subdivision is available in official reports of the subject countrys the 
data have been entered without qualifying notes; where a secondary source has used to 
subdivide production by grade, the source of the basis for this subdivision has been identified by 
footnote. Where no basis for subdivision is available the country entry has been identified with 
the notation “grade unspecified.” 

S Information on grade obtained from: Bundesanstalt Für Bodenforschung Hannover and 
Deutsches Institut Für Wirtschaftsforschung Berlin, Untersuchungen über Angebot und Nachfrage 
Mineralischer Rohstoffe IV—Flusspat, March 1974, p. 39. 

* Actual reported production; not exports. 

5 Figures represent the difference between reported exports (divided by grade) and total pro- 
duction (reported without differentiation by grade), and presumably are domestic consumption 
plus or minus changes in stocks of both acid and metallurgical grade. 

6 Data for Brazil exclude some crude ore mined but neither sold as direct shipping ore nor bene- 
ficiated during year specified. Total crude ore production was as follows in short tons: 1978— 
121,427; 1974—116,705; 1975—NA. Of this output, crude ore beneficiated totaled as follows in 
short tons: 1978— 95,842; 1974—97,044; 1975—NA; producer's initial stocks (as of January 1) 
totaled as follows in short tons: 1973—1, 827; 1974—8,167; 1975—11,704; producer’s yearend stocks 
totaled as follows in short tons: 1973—8,167; 1974—11, 704; 1975—NA; and transfers totaled as 
follows in short tons: 1978— 21,096; 1974—9,568; 1975—NA. 

7 Revised to zero. 

8 Marketed production estimated from domestic consumption and trade does not take into account 
changes in stocks. Total run-of-mine production (direct shipping ore plus ore destined for concen- 
tration) was as follows in short tons: 1973—628,000; 1974—761,000; 1975—805,000. Much of this 
material requires beneficiation before it becomes a salable product. 

® Spanish figures revised to eliminate duplication detected in previous editions of this chapter. 

10 Includes materials recovered from lead-zinc mine dumps. 

er den offieial sources record no production, there are indications that at least test lots were 
produc 

12 Acid grade material reported for Thailand is a beneficiated product resulting from processing ` 
low grade material officially reported; metallurgical grade material is run-of-mine material re- 
ported under the term “high grade.” Recorded production of low grade material was as follows 
in short tons: 1978—377, 151: $1914 —815, 623; 1975— 192,814. 
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Table 13.—Fluorspar: World trade by source and destination in 1974 


(Short tons) 
Destinations 
Sources Belgium- Ger- 
Aus- Aus- Nether- 
: Luxem- Canada France many, lItaly Japan 
2 
tralia tria bourg West 
Argentina ie = Ba m ER oe Se = xs 
Austria 3: HS XX Pr Tm => ge s Se SH 
Belgium- 
Luxembourg? .... x -- XX "M a 234 x T dá 
I SEN xa = cx ES Ter Ser E 5,858 e 
em an em ap em em em ap A GP . a ow I <= XX woe wes e em epu e» an 
China, People's 
Republic of ....... 8,066 = ef == 1,588 gg -. 197,848 we 
CB A Sas an 147 9,840 7,288 XX 111,650 22,839 oe 1,794 
Germany, East ...... ES 1,598 Sg SE sa s HE BS P 
Germany, West es eg Dae we ep 1,489 5,658 qam 088 XX Sea eg Gen 881 
Italy em as UD qb G5 CD CD UD OD CD (P e aD Z weem 600 dp ep «y 1,01 6 80,560 XX eo uto 4 2,456 
Japan mmn. EK ES 2 EN eid de = XX S 
Kenya a zm ES Ges = SS ES -. 26,761 = 
Korea, North ...... PN s S - d sa se == 6,292 — 
Korea, Republic of . ES EES Gi M Le se Se 11,478 "Ee 
Malaysia .......... a d xe SR = "e x Pë ae 
Mexico SC Së — 117,877 SS 1,150 25,818 ER an 
Mongolia .........-. = E ee SR en n Rx Se "M 
orocco o | Se = Sa se Ste Soe BS is Se 
Mozambique ........ — 2a Lc "e c ae =e SH SÉ 
Netherlands? ....... s ER 182 em SE = = = xx 
South Africa, 

Republic of ....... 16,941 ae Sa TM ds 1,184 -. 189,981 T 
Spain e m — 4,044 e 62,174 aum a - 
Swaziland m UN See SE ES Ve ES Gë * 
Sweden Ge = s c: "e s E aa su 
Switzerland 8 __ = 84 ass oe ne - 2x Es E 
Thailand 8,512 ss Se RON c 1,943 — 207,667 47,197 
Tunisia Sc = ea ec == — 19,127 Sa iut 
Turkey es ou we ne = 5,752 ES X pus 
United Kingdom .... 240 SS 419 25,526 1,183 us eg 854 ES 
United States ....... 1 T — 2,064 ER "M "x SEN SN 
Unspecified and 

other a -. 1,568 ie 117 100,082 7,089 da 16,907 

Total 83,760 3,918 17,012 156,799 4,787 814,679 74,868 596,684 28,855 


See footnotes at end of table. 
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Table 13.—Fluorspar: World trade by source and destination in 1974—Continued 


(Short tons) 
Destinations—Continued Total 
receipts rded 
Sources Nor- United Yugo- by listed reco 
. way Poland Sweden U.S.S.R, States slavia Other 5 country exports 
Argentina 8 ENS NES i ae a me -— 1,097 
Austria 3 .... euege NEN == = Ges BS 1,042 Bé 1,042 as 
Belgium- ! 

Luxembourg? .... Sa E EM GN Je — 2227 461 1,456 
Brazil” cewek PE ws Sei em SS -. 7606 6,459 34,568 
Canada e NS ih "n 642 is V" 642 * 660 
China, People's 

Republic of ....... 1,263 940,000 9,075 93, 520 TM "E -. 861,805 2350, 000 
France A — 2,647 SR we 394 63,200 158,729 161.756 
Germany, East ...... 7,717 -. 2,396 gs == 8,789 550 16,000 e 17,000 
Germany, West ..... 259 = 562 Sch Seet 394 83,638 18,219 17,534 
CTT PAM DN 61 Sa 39,837 464 73,750 79,044 88,287 
Japan mh SS — 61,675 5,031 Sa 2 56,708 867 
Kenya zc See — 12,414 DS e e 89,175 940,806 
Korea, North ...... ae es SR Se Jem — 217 6,509 e 7,000 
Korea, Republic of 1 == Ge = E -. 7265 11,743 10,776 

laysia3 s. s = Get SE a > VE dd 994 
Mexico n — ES _- 1,064,158 Es -. 1,208,998 * 1,200,000 
Mongolia ER SEH =- 275,458 See SE =- 275,458 » 275, 000 
Morocco EE Sa EN = n 5,458 os - 5,458 6,068 
Mozambique. one ES ER MO 20,036 Ze € 20,686 * 21,000 
Netherlands? s. "m EN TA SR Se -. 7,179 7,311 248: 
South Africa, 

Republic of ....... aa — 400 = 8,085 Gë -- 161,441 136,232 
Spain EE 4,663 Se MA — 188,280 — 98,011 262, 672 279,988 
Swaziland —.......... KS MS ys = SS — 17,588 17,588 e 18,000 
Sweden m a XX ie == a 869 69 388 
Switzerland 3 ........ GES - SE Ser m 249 "M 333 9817 
Thailand .........-. =e BE — 44,034 má -. 95,848 274,041 836,801 
Tunisia D = oe om 9,811 e fe 28,438 28,182 
Turkey .....-..----. | cue 2 S ae us ES SES 5,752 e 6,100 
United Kingdom .... 31,300 m 698 ES 22 6 1,854 62,030 100,082 
United States ....... a = — 49,458 XX -- 6100 £61,628 65,847 
Unspecified and , 

other Sissi 183 Sa -. 10,711 = == -- 186,652 ge 

Total. 45,885 *40,000 15,889 587,265 a 6,288 48,049 3,260,076 3, 140,289 


e Estimate. XX Not applicable. 

1 Compiled from official import data of listed une of destination except where otherwise 
specified by footnote; figures in total receipts by listed countries column are simply summations 
of reported imports for all listed destinations, in contrast to figures in total recorded exports 
column which are either (1) actual reported exports of listed source countries, or (2) estimates 
of total exports. Differences between these two columns are attributed to (1) time lag between 
date of shipment and date of receipt, (2) concealment policies of some countries, and/or (8) 
reshipment of material by intermediate countries which may be credited as the origin in the trade 
returns of the final destination countries. 

? Imports for year beginning July 1. 1974. 

3 No recorded production of fluorspar; exports are apparently derived from imported materials. 

* Official import statistics show no receipts from this country, but do include a substantial quan- 
tity of material from undisclosed sources. Figure entered here represents reported export of source 
country to this destination. (An equal amount has been subtracted from the destination country's 
reported import from undisclosed sources). 

5 Data compiled from official import statistics of six nations and export statistics of 10 significant 
producing nations, the latter to determine apparent imports for 15 other countries for which 
offieial fluorspar import figures are not available. Nations reporting imports and total recorded 
imports for each are as follows in short tons: Brazil 68,614; Denmark 2,611; Finland 5,721; India 
18,061; Mexico 30; Spain 19. Nations for which apparent imports have been derived, and apparent 
imports for each are as follows in short tons: Algeria 112; Argentina 606; Bulgaria 357; Hungary 
1,929; Indonesia 65; Philippines 496; Romania 3,392; Singapore 110: the Republic of South Africa 
61; Switzerland 2,819; Taiwan 8,982; Thailand 165; Turkey 391; Venezuela 18; Vietnam 639. 

€ Figure compiled from both the official import statistics of the countries of destination and 
official export statistics for the country of origin (see footnote 5). 

7 Figure compiled exclusively from official export statistics of the country of origin (see foot- 
note 5). 

8 Figure includes fluorspar as well as any nepheline and/or nepheline syenite exported. 

9 Figure includes fluorspar as well as any feldspar, nepheline and/or nepheline syenite exported. 
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TECHNOLOGY 


The National Academy of Sciences be- 
gan a study on the possible depletion of 
the protective ozone in the earth's upper 
atmosphere by reaction of the ozone with 
chlorofluorocarbon-decomposition products. 
Chlorofluorocarbon levels measured by the 
University of Denver* at 60,000 feet over 
New Mexico indicated an average increase 
of 14% per year during the period 1968 
to 1975. This rate of increase was noted 
to be about the same as the average an- 
nual increase in. chlorofluorocarbon use. 

The Federal Bureau of Mines continued 


studies on recovery of byproduct H,SiF. . 


from phosphate rock processing for ferti- 
lizer manufacture. A semicontinuous proc- 
ess was being evaluated on a small scale 
using recycled phosphc ric acid rather than 
sulfuric acid for acidulation of the rock. 
About 80% of the fluorine in the feed- 
stock was evolved as water-scrubbable gase- 
ous H: Si Fe. Commercial processing recovers 
less than 50% of the fluoride in phosphate 
rock. 

The amount of fluorspar flux used per 
ton of steel was reduced by more efficient 
utilization and by mixing fluorspar with 
less desirable substitutes such as ilmenite, 
olivine, and colemanite. However, no uni- 
versal substitute has been found for fluor- 
spar in steel manufacture. 

A new British technique was reported * 


for converting fluosilicic acid into hydro- 
gen fluoride. The process was claimed to 
accept very dilute, 2% fluosilicic acid or 
less, offstreams from phosphate rock proc- 
essing and involves conversion to ammon- 
ium fluoride, then to alkali fluorides, and 
finaly to hydrogen fluoride. The process 
has been demonstrated only on a small 
scale. 

Three new applications of fluorocarbons 
in medical technology were reported." The 
potential of gaseous chlorofluorocarbon 
gases as inhaled anesthetics was demon- 
strated on animals, and possible marketing 
by 1982 was indicated. Use of liquid flu- 
orocarbons as replacements for blood was 
demonstrated in monkeys; life-sustaining 
oxygen was transported in solution in the 
liquid. Use of brominated fluorocarbons in 
radiography of lungs, the gastrointestinal 


tract, and the central nervous system was 


demonstrated with humans; the material 
is less toxic than the barium and iodine 


organic compounds now in use. 


5 Technology Newsletter. Balloon Studies Show 
Fluorocarbons Increase. Chemical Week, v. 117, 
No. 26, 1975, p. 27 

? Chemical Engineering. A New Technique To 
Convert Fluosilicic Acid (FSA) to Anhydrous Hy- 
Ee Fluoride. V. 82, No. 6, Mar. 17, 1976, 


p. 19. 
7 Chemical Week. Fluorocarbons Seek Medical 
Role. V. 117, No. 12, Sept. 17, 1975, p. 39. 


Digitized by Google 


Gallium 


By Benjamin Petkof * 


Domestic gallium production increased 
above that of 1974. Although data on 
rest-of-world gallium production were not 
avallable, it was believed to have declined. 
Most gallium consumption continued to be 
in the production of various gallium com- 
pounds used to produce gallium-based elec- 
tronic devices. 


Table 1.—Salient gallium statistics 


in the United States 
(Kilograms) 

1972 1978 1974 1976 
Production W W W W 
Imports for ; 

consumption . 6,066 11,124 6,536 6,880 
Consumption . 5,076 8,496 r 6,989 7,498 
Price per kilogram 

dollars .. 750 750 750 750—800 


r Revised. W Withheld to avoid disclosing 
individual company confidential data. 


DOMESTIC PRODUCTION 


Domestic gallium production increased 
significantly from that of 1974, but data 
cannot be published in order to avoid dis- 
closing individual company operations. Two 
companies produced metallic gallium in 
1975. The Aluminum Co. of America (Al- 
coa), using proprietary gallium production 
technology, produced metal at its Bauxite, 
Ark., plant as a byproduct from residues 
of its alumina production process. Eagle- 
Picher Industries Inc. produced gallium 
metal, oxide, and trichloride from zinc pro- 


duction residues at its Quapaw, Okla., fa- 
cility. Canyonlands 21st Century Corp. re- 
processed gallium from gallium arsenide at 
its plant in Blanding, Utah. Other domestic 
companies produced high-purity gallium 
metal and gallium compounds such as arse- 
nide, oxide, phosphide, and trichloride for 
the manufacture of electronic devices. In- 
creasing demand for gallium-based devices 
by the electronics industry was expected to 
stimulate future domestic gallium produc- 
tion. 


CONSUMPTION 


Total domestic gallium consumption 
increased 8% in 1975. Almost the entire 
consumption of high-purity gallium metal 
was used to manufacture light-emitting di- 
odes and semiconductor devices; the re- 
mainder was used for research and develop- 
ment, and the preparation of dental alloys. 
A small quantity of commercial-grade 
material was also used for research and 
development. Gallum im intermetallic 
compounds (arsenide, phosphide, and arse- 
nide-phosphide) was also used for the 
manufacture of light-emitting diodes and 
semiconductor devices. Gallium in the form 


of oxide was used for the preparation of 
phosphors. 

The wide acceptance of devices such as 
solid state calculators, digital clocks and 
watches, and visual display instrumentation 
using gallium-based components has great- 
ly stimulated the demand for gallium. In 
addition, the capability of producing gal- 
lium-based, light-emitting diodes of various 
colors and the metal’s potential use for 
solar cells for the production of electricity 
will probably enhance the future demand 
for gallium. 


1 Physical scientist, Division of Nonferrous Metals. 
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Table 2.—Consumption of gallium 
by end use 
(Grams) 
End use 1974 1975 

RI, EE 5,857 7,050 
Electronics? ..........- ~~ * 6,700,654 12 
Research and development 112, 3807 1.156 
Unspecified uses 120,500 56,500 

c r 6,988,818 7,492,806 


r Revised. 
1 Specialty all 


Oy. 
2 Light-emitting diodes, 
other electronic devices. 


semiconductors, and 


STOCKS 


Consumer stocks of gallium metal at 


1 Consumers only. 


° ° Y d— Grame 
yearend 1975, both commercial and high- SS 
purity grades, shown in table 3, increased 7. 40 
eme , 1072 WE 1,005,945 
68% over beginning stocks. Gallium metal 1978 ....- C 948,947 
stocks held by producers and suppliers at 1974 ———— 4,087,917 
x A Dy WEEN 2,127,179 
yearend are shown in the following tabu- 
lation: 
Table 3 Stocks, receipts, and consumption of gallium 
(Grams) 
Puri Beginnin Receípts Consumpti Endin 
— — ` Ser —H— — 
97.0% -90. 9999 sNaEEdGdgd Red r 13,812 F 12,000 7,488 18,879 
99.9 9535 Tasa wa ò8dqaVl r 2,178 r 1,491 848 8,826 
99 %/%/ A mu cima mem r 52,491 r 6,840 58,418 5,418 
99.9999%-99.99999% . . r 781,018 * 6,681,224 r 6,877,629 * 534,608 
dv WE r 849,494 * 6,651,055 F 6,988,818 * 561,781 
IA MN ae 18,879 == 9,187 9,242 
de ———— ĩ a 3 3,591 8,054 8,468 8,171 
9999999). EE 2 5,478 57,162 59,981 2,709 
99. -9999%—99. 99999000 2 521,744 7 ,807,980 7,420,270 909,454 
zz — Á—À 2 549,192 7,868,196 7,492,806 924,582 
r Revised. 


2 Ending stocks for 1974 do not equal 1975 beginning stocks because of reported beginning stock 


adjustments. 


PRICES 


Prices paid for gallium are subject to 
negotiation between buyer and seller and 
are not reported. However, during the year, 


the American Metal Market quoted metal 
of 99.999% purity at $750 to $800 per 
kilogram in 100-kilogram lots. 


FOREIGN TRADE 


Data on exports of gallium materials are 
not reported separately and are included in 
the category, “base metals and alloys, not 
elsewhere classified, wrought or unwrought, 
waste and scrap.” 

Total U.S. imports of gallium increased 


about 5% in quantity and decreased 13% 
in value from that. of 1974. Gallium from 
the Netherlands and Switzerland accounted 
for 92% of imports. The average value of 
imports was $520 per kilogram. 
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Table 4.—U.S. imports for consumption of gallium 
(unwrought, waste and scrap), by country 


1974 1975 
Country 
Kilograms Value Kilograms Value 
Belgium-Luxembourg .......----.----.----- 2 $1,502 3 xe 
eee, ß ß E dE 59 88,070 242 $129,745 
Czechoslovakia 222222222222 = ER 5 400 
Germany, West 22222222 (1) 1.415 SS TUN 
Wal ee m Ss 254 100,512 
TADA A Add a 4 12,078 42 64,000 
Netherlands .. . 22222-00222 267 163,992 269 147,920 
Switzerland cL ccc LL eec 6,163 3,856,442 6,001 8,103,864 
United Kingdom . . Ren 51 38,248 17 8,414 
Total AAA IA 6,536 4,106,742 6,830 8,555,855 


1 Less than % unit. 


WORLD REVIEW 


World production data for gallium are. 


not available, but gallium production prob- 
ably followed the general world economy 
and declined during 1975. 

Germany, West.—Swiss Aluminium Ltd. 
stated in its annual company report that 
there was a strong decline in its gallium 
business and production was curtailed at its 

Bergheim-Erft plant. The company also 


reported that demand picked up at year- 
end but at depressed prices. 

Peru.— A recent report provided an esti- ` 
mate of the gallium resources available 
in the country's zinc resources. Reserves 
were reported as 660 metric tons and indi- 
cated resources, 1,660 metric tons. This 
provided a total national resource of 2,320 
metric tons.* 


TECHNOLOGY 


The experimental production of a more 
efficient gallium-arsenide solar cell was an- 
nounced. The cell, 1/3-inch in diameter, 
produced 10 watts of electricity by using 
highly concentrated sunlight. A 20% effi- 
ciency was claimed for the conversion of 
sunlight to electrical energy.* 

A method was developed to recover gal- 
lium from solutions formed by the caustic 
digestion of bauxite. The solution «was 
treated with carbon dioxide to precipitate 
alumina and gallium oxide. The precipi- 
tates were recirculated through additional 
solution for a long period of time in order 
to precipitate additional gallium oxide from 
solution.* 

Vapor-phase epitaxy was used to grow 
gallium arsenide on a germanium substrate. 
The initial growth of the gallium arsenide 
layer was described.” Rapid growth in the 
first 5 minutes covered the substrate with 
a gallium arsenide layer that was built up 


at a steady rate. Scanning electron micro- 
graphs of the gallium arsenide layers re- 
vealed that the substrate surface was chemi- 
cally attacked. 

Analytical chemical methods for deter- 
mining gallium were described.* 

A report presented some thermodynamic 
properties of gallium-antimony alloys.' 


2 Damiani, O. Mineral Resource Potential of 
Peru. World Mining Congress, Lima, Peru, Aug. 3, 
1974. 15 pp. 


3 Wall Street Journal. Varian Associates Says It 
Developed Efficient Solar Cell. V. 185, No. 123, 
June 25, 1975, p. 14. 


e Snyders H. C., ui: E EE the UTE 
o. O merica). ecove O allium. .S. Pat. 
5,897,538, July 25. 1575, „ 

$ Ceramic Abstracts. Initial Growth of GaAs on 
(100) Germanium. V. 55, No. 3-4, March-April 
1976, p. 89. 

6 Busev, A. I.. V. G. Tiptsova, and V. M. Ivanov. 
Handbook of the Analytical Chemistry of Rare Ele- 
ments. Ann Arbor-Humphrey Science Publishers, 
Inc., Ann Arbor, Mich., 1970, pp. 247-258. 

7 Ceramic Abstracts. Therm mic Properties 
of Gallium+Antimony. V. 55, Ño. 3-4, March-. 
April 1976, p. 93. 
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Gem Stones 


By Robert G. Clarke * 


The value of gem stones and mineral 
specimens produced in the United States 
during 1975 was estimated to be $8.7 mil- 
lion, an increase of 90% over that of 1974. 
The domestic commercial mining industry 
contributed most of the increase, particu- 


larly in the production of turquofse. Ama- 
teur collectors accounted for much of the 
activity in many States. Commercial opere 
ators sold mainly to wholesale or retail 
outlets and also to jewelry manufacturers. 


DOMESTIC PRODUCTION 


Mines and collectors in 39 States pro- 
duced gem materials estimated at $1,000 
or more in value for each State. Ten 
States supplied 91% of the total value, 
as follows: Arizona, $5 million; Nevada, 
$1 million; Oregon, $500,000; Montana, 
$400,000; California, $220,000; New Mexico, 
$200,000; Texas, $160,000; Washington, 
$160,000; Wyoming, $140,000; and Colorado, 
$135,000. 

Park authorities at the Crater of Dia- 
monds Park in Arkansas reported the find- 
ing of the second largest diamond ever 
found in the area? The diamond, 16.37 
carats in weight, was flawless and clear 
white. The rough value was placed at 
$15,000; when finished, the stone will be 
worth $80,000 to $100,000. 

Several minute diamond crystals were 
discovered in a rock sample from a dia- 
treme in Wyoming, according to geologists 
who have been examining pipelike in- 
trusions of igneous rock in the Rocky 
Mountain area? 

In Nevada, the explosion in demand for 
turquoise jewelry resulted in an increased 
value of gem stone production of 150% 
from an estimated $400,000 in 1974 to 
$! million in 1975. To help individuals 
learn more about collecting localities in 
Nevada, a "map" was published of the 
State's rocks and minerals. 

The quantity and value of emerald, 
jade, opal, and sapphire were withheld 


to maintain confidentfality of reporting 
producers. Peridot was produced by about 
200 individuals of the San Carlos Apache 
Tribe at Peridot, Ariz.; no estimate of 
quantity and value of the peridot was 
available. 

The production of turquoise of all 
grades and quantities was nearly 586 tons, 
valued at $5.2 million, and was principally 
from Arizona, Colorado, and Nevada. The 
great interest in American Indian style 
jewelry continued throughout 1975. Many 
articles appeared in various publications 
describing the qualities of genuine tur- 
quoise and Indian jewelry. 

The discovery of tourmaline in Maine 
initially occurred in August 1972. The dis- 
covery and subsequent development were 
described in detail. Tourmaline has ap- 
peared in jewelry stores occasionally in 
the past, but the discovery at Newry as- 
sured a regular supply. Retail prices in 


1 Physical Division of Nonmetalhe 
ine 


2 Arkansas Gazette. Little Rock, Ark. Record 
Diamond Found in Park. Aug. 21, 1975, sec A, p. 1 
J. S. Geological Survey. Diamon 
in Wyoming. News Release, June 10, 1975. 

* Nevada Bureau of Mines and Geology. Rock- 
hound's Map e Nevada. Spec. Pub. 1. 1975. 


5 Dunn, 1 


scientist, 


: aite From Newry, Maine. 
Miner. Record, v. 6, No. 1, Januar February 1973, 


pp. 424—422. 

MacFall, R. P. Gem Tourmaline . . . Redis- 
covered at Newry. Miner. Record, v. 6, No. 1, 
January-February 1975, pp. 14-21. 

The Story Beyond the Story of the Great 
Tourmaline Discovery. Lapidary J., v. 29, No. 5, 
August 1975, pp. 994—1001. 


657 


658 


1975 ranged from about $8 per carat for 
small, slightly flawed stones to $100 per 
carat for large stones of good color weigh- 
ing about 50 carats. 

In addition to emerald, North Carolina 
is also the source for rhodolite, a garnet 
varietal. Western North Carolina is invari- 
ably associated with rhodolite garnets and 
probably the world's only supplier. A 
description of the area where rhodolite is 
found was published with complete in- 
structions for gem seekers at the dig-for- 
fee mine. 

Accurate and up-to-date information for 
collecting areas is difficult to maintain. A 
listing of fee-basis and free digging areas 
for agate and other gem materials in 


Mine 


Emerald: Big Crabtree mine .... 


Jade: Stewart Jewel Jade mine .. 


Opal: 
Royal Peacock mine ........... 


Spencer Opal mine (dig-for-fee 
mine). 


ri eene 
aussee Sapphire mine ....... 
'(sold unscreened material to 
tourists in summer and as- 
sisted in screening). 
Sapphire Village mine (Yogo 
Gulch). Mont. 


Turquoise: 
Aurora mine 


Black Spider mine ------------- 
Blue Eagle mine 
Blue Jim mine 
Blue Spider mine 
Boundary mine 
Duval Corp. mine 
Morenci mine 


Pinto Valley mine 


Red Mountain mine ............ 


Location 
Mitchell County, N.C ... 


` Kobuk Village, Alaska 


Humboldt County, Nev ` 
Clark County, Idaho ... 


Granite County, Mont .. 
Judith Basin County, 


Lander County, Nev ... 
Mineral County, Nev ... 
Lander County, Nev ... 
Mineral County, Nev ... 


Mohave County, Ariz .. 


Gila County, Ariz ...... 


Lander County, Nev .... 
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central Oregon was provided with the 
cautionary advice to inquire in advance to 
verify the information.' 

Custer, S. Dak., has been called the rose 
quartz capital of the world. In addition, 
four totally new minerals were discovered 
in the area: Jahusite, robertsite, segelerite, 
and wylheite.? 

Producers of gem stones in the United 
States, by principal gem stone reported, 
follow: | 


9 Broughton,P. L. North Carolina's Mason Moun- 


tain Rhodolites. Gems and Minerals, No. 453, July 
1975, pp. 30—31. 
L Shipp. | M. D. i Ned, Jul in n Oregon 715 


OS 
8 Linde, 131. 80 kd “Reinert News. 
and. à Minerals, o 452 June 1975, pp. Ex 


Operator 


PBH Emerald Co. 

P.O. Box 163 

Little Switzerland, N.C. 28749 
Stewart Jewel J ade Co. 

531 4th Ave 

Anchorage Alaska 99501 


Harry W. Wilson 

Denio, Nev. 89404 
Mark L. N 

1862 Ranie 

Idaho Falls, Idaho 83401 


Chaussee Sapphire Corp. 
P. O. Box 706 
Philipsburg, Mont. 59858 


Sapphire International Corp. 
P.O. Box 30 
Utica, Mont. 59452 


Carico Lake Mining Co. 
P.O. Box 3426 

Albuquerque, N. Mex. 87110 
Grillos Mining Co. 

2221 10th St. 

Lubbock, Tex. 79401 

E. Loving and D. Lester 
P.O. Box 155 

Mina, Nev. 89422 

James Elquist 

P.O. Box 255 

Battle Mountain, Nev. 89820 . 
John Co. 

5101 North 40th St., Apt. 119 
Phoenix, Ariz. 850 18 

D. Brannon and R. H. Herrington 
P. O. Box 377 ! 

Mina, Nev. 89422 

L. W. Hardy Co., Inc. 

3809 East Highway 66 
Kingman, Ariz. 86401 


Greenlee County, Ariz .. W. O. Brown 


230 West 66 Avenue 
Gallup, N. Mex. 87301 
L. W. Hardy Co., Inc. 
3809 East Highway 66 
Kingman, Ariz. 86401 
J. M. Johnson 

102 West 9th Place 
Meza, Ariz. 85201 
Turquoise Nugget (colessee) 
P.O. Box 1118 
Flagstaff, Ariz. 86001 
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Mine Location Operator 
Turquoise—Continued 
Royal Blue mine Esmeralda County, Nev . R. C. Wilcox 


Shoshone and Ackerman mines 


Turquoise Chief mine 
Villa Grove mine 


Churchill County, Nev .. 


Lake County, Colo 
Saguache County, Colo .. 


P.O. Box 1311 

Tonopah, Nev. 89049 

Lo o Turquoise Co., Inc. 
1800 East Main St. 

Austin, Nev. 89810 

N. F. Reed 


Albuquerque, N, Mex. 87110 
. Musick 

P.O. Box 174 

Villa Grove, Colo. 81155 


CONSUMPTION 


Domestic gem stone output was utilized 
for amateur and commercial rock, mineral, 
and gem stone collections, objects of art, 
and jewelry. Apparent consumption of gem 


stones (domestic production plus imports 
minus exports and reexports) was $468' 
million, about 17%, more than in 1974. 


PRICES 


Typical costs to a retail jeweler in Decem- 


ber 1975 for representative better quality 


gem stones as reported by 15 typical im- 
porters follow: ? 


Carat Median price Price range 
Gem stone weight per carat per carat 
Amen ee 10 $12 $8—$20 
Aquamarine --.......-........-...- 8 95 50-25 
Black l!!! . 29-9 A S 8 450 200—1,500 
Cat's E 5 1,000 100—1,250 
Gi rege gege 10 5 4-8 
Emerald ..................-..-..--.- 1 1,700 760—12,000 
Green garnet «44 1 425 400—500 
Man's sky blue starr 10 225 85-500 
(e EEN 10 45 25-70 
RUDY: A 2 2,000 850—15,000 
Sapphire ...............-.........- 2 650 850—3,500 
anzanite `... E E et 5 gi ^us 
Tourmaline, gree ss 10 
Tourmaline, pink ...... . . 10 70 25-90 
White opal, fiery ......... 5 65 35-120 


NoTES.—Ten-carat cat's eyes and 15-carat peridot, both of which were on the 1974 list, became 
unavailable during 1975, but the median price per carat of the smaller stones held at the levels 


of the larger stones. 


No survey was made of diamond prices; price trends indicated higher prices for cut diamond 1 
carat and smaller, but no change in larger cut diamond. 


FOREIGN TRADE 


Exports of all gem materials amounted 
to $257.2 million, and reexports to $133.7 
million. Diamond accounted for 92% of 
the value of both exports and reexports. 
Exports of diamond totaled 264,873 carats 
valued at $237.0 million. Of this total, 
diamond cut but unset, suitable for gem 
stones, not over 0.5 carat, was 50,180 
carats valued at $15.2 million; and cut 
but unset, over 0.5 carat, was 209,427 carats 
valued at $220.7 million. 

Reexports of diamond amounted to 
1,178,482 carats, valued at $122.7 million, 


9 Jewelers! Circular-Keystone. 


in categories as follows: Rough or uncut, 
suitable for gem stones, not classified by 
weight, 1,049,903 carats valued at $79.4 
million; cut but unset, not over 0.5 carat, 
44,089 carats valued at $10.1 million; cut 
but unset, over 0.5 carat, 84,490 carats, 
valued at $33.1 million. 

The eight leading recipients of diamond 
exports accounted for 84% of the carats 


C-K’s Colored 


aton Price Index. V. 146, No. 4, January 1976, 


P. 
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and 96% of the value and were as follows: 
Hong Kong, 82,136 carats valued at $94.3 
million; Japan, 40,484 carats, $33.5 million; 
Switzerland, 40,643 carats, $31.8 million; 
the Netherlands, 21,894 carats, $24.9 mil- 
lion; Belgium, 13,986 carats, $20.5 million; 
France, 6,598 carats, $9.3 million; West 
Germany, 3,885 carats, $7.6 million; and 
the United Kingdom, 12,878 carats, $6.5 
million. 

The eight leading recipients of diamond 
reexports accounted for 97% of both 
carats and value and were as follows: 


Israel, 506,473 carats valued at $35.0 mil- 


lion; Belgium, 363,304 carats, $33.4 million; 
the Netherlands, 181,990 carats, $21.7 mil- 
lion; Switzerland, 7,343 carats, $7.1 million; 
the United Kingdom, 45,784 carats, $6.9 
million; Japan, 9,472 carats, $6.2 million; 
Hong Kong, 8,953 carats, $4.7 million; 
and France, 18,578 carats, $3.8 million. 

Exports of all other gem materials 
amounted to $20.2 million. Of this total, 
pearls, natural and cultured, not set or 
strung, were valued at $0.4 million. Natu- 
ral precious and semiprecious stones, unset, 
were valued at $16.7 million; and synthetic 
or reconstructed stones, unset, were valued 
at $3.1 million. Reexports of all other 
gem materials amounted to $19.9 million 
in categories as follows: Pearls, $10.0 mil- 
lion; natural precious and semiprecious 
stones, unset, $9.8 million; synthetic or 
reconstructed stones, unset, $0.1 million. 

Imports of gem materials decreased about 
4%, in value from those of 1974. Diamond 
accounted for 85% of the total value of 
gem material imports. 

Although rough and uncut diamond 
imports were reported from 22 countries, 
over 99% of the value was from 10 areas, 
as follows: The Republic of South Africa, 
926,738 carats, $189.9 million; the United 
Kingdom, 450,689 carats, $70.0 million; 
Sierra Leone, 272,331 carats, $32.7 million; 
the Netherlands, 36,132 carats, $13.6 mil- 
lion; Belgium-Luxembourg, 30,988 carats, 
$8.3 million; Venezuela, 389,146 carats, 
$8.2 million; Southwest Africa, 36, 206 car- 
ats, $6.6 million; Israel, 32,574 carats, $5.5 
million; Central African Republic, 134,068 
carats, $5.3 million; and Liberia, 3,870 
carats, $5.0 million. 

Cut but unset diamond, not over 14 
carat, was imported from 35 countries; 
however, the imports of this category from 
8 countries amounted to 98% of total car- 
ats and value as follows: Israel, 834,875 
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carats, $125.7 million; Belgium, 729,438 
carats, $105.4 million; India, 299,214 carats, 
$36.9 million; the U.S.S.R., 44,634 carats, 
$9.1 million; the Netherlands, 48,194 carats, 
$6.4 million; the Republic of South Africa, 
14,254 carats, $4.0 million; the United 
Kingdom, 15,836 carats, $2.1 million; and 
France, 17,910 carats, $2.0 million. Cut 
but unset diamond, over 15 carat, was im- 
ported from 32 countries; the imports 
from 6 countries amounted to 98% of 
total carats and value as follows: Belgium, 
121,122 carats, $48.6 million; Israel, 72,606 
carats, $22.6 million; the Republic of 
South Africa, 7,636 carats, $4.5 million; 
the Netherlands, 10,183 carats, $3.9 million; 
the U.S.S.R., 12,831 .carats, $3.8 million; 


and the United Kingdom, 1,094 carats, 


$0.5 million. 

Imports of emeralds decreased 7% in 
quantity but increased 19% in value. 
Emeralds were imported from 33 coun- 
tries of which the 10 leading countries 


accounted for 9497 of the carats and 929, 


of the value. In order of value these 
countries were as follows: Colombia, $13.0 
million; India, $6.8 million; Switzerland, 
$4.6 million; Hong Kong, $3.3 million; 
Brazil, $2.9 million; France, $2.2 million; 
the United Kingdom, $1.3 million; Sri 
Lanka, $1.3 million; Israel, $1.0 million; 
and West Germany, $0.8 million. Imports 
of rubies and sapphires decreased 9% in 
value from those of 1974. Ruby and sap- 
phire imports were reported from 36 
countries of which the 7 leading countries 
accounted for 95% of the value as follows: 
Thailand, $12.3 million; Sri Lanka, $1.9 
million; Hong. Kong, $1.2 million; India, 
$1.1 million; Switzerland, $1.0 million; the 
United Kingdom, $0.4 million; and France, 
$0.4 million. Natural pearls and parts 
from 12 countries increased 53% in value 
of imports; 4 countries accounted for 97% 
of the value as follows: Canada, $63,000; 
India, $365,000; Burma, $157,000; and 
Japan, $67,000. Cultured pearls, on the 
other hand, decreased 18% in value of 
imports, which were received from 16 
countries, although Japan, at $7.0 million, 
accounted for 979, of the value. Imports of 
imitation pearls decreased 49% in value; 
Japan, at $469,000, accounted for 91% of 
the value. Coral, cut but unset, along with 
cameos suitable for use in jewelry, more 
than doubled in value of imports, which 
were received from 19 countries; 3 coun- 
tries accounted for 97% of the value as 
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follows: Italy, $4.9 million; Japan, $0.8 mil- 
lion; and Taiwan, $0.5 million. 

Imports of other precious and semi- 
precious stones, rough and uncut, increased 
37%, in value and came from 41 countries 
of which 6 countries accounted for 759% 
of the value as follows: Brazil, $1.8 million; 
Colombia, $1.0 million; Australia, $1.0 mil- 
lion; the Republic of South Africa, $0.5 
million; Tanzania, $0.3 million; and Vene- 
zuela, $0.2 million. Other precious and 
semiprecious stones, cut but unset, de- 
creased only 1% in value and were im- 
ported from 58 countries, of which 7 
countries accounted for 84% of the value 
as follows: Hong Kong, $10.6 million; 
Brazil, $3.6 million; West Germany, $3.1 
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million; Australia, $2.7 million; Taiwan, 
$1.7 million; India, $1.2 million; and 
Iran, $1.1 million. Synthetic gem stones, 
cut but unset, increased 27% in value and 
came from 19 countries of which 7 ac- 
counted for 9995 of the value as follows: 
West Germany, $4.8 million; Switzerland, 
$0.7 million; Japan, $0.7 million; France, 
$0.6 million; Hong Kong, $0.6 million; 
Taiwan, $0.3 million; and Austria, $0.2 
million. Imitation gem stones decreased 
27% in value from 24 countries; 5 coun- 
tries accounted for 9995 of the value as 
follows: Austria, $3.3 million; West Ger- 
many, $2.8 million; Czechoslovakia, $1.1 
million; Japan, $0.7 million; and Hong 
Kong, $0.3 million. 


Table 1.—U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 


Stones 


Diamonds: 
Rough or uncut ..................-....-- 
Qut but une marcos Ee 

Emeralds: Cut but unset ...................- 

Coral, cut but unset, and cameos suitable for 

use in jewelry 22222 

Rubies and sapphires: Cut but uns et 

Marcasites 


Imitation 
Other precious and semiprecious stones: 
Rough and uncut 
Cut but unset eet . .. EE ee 


Cut but uns et number .. 
Other 
Imitation gem stones 


NA Not available. 


1974 1975 
Quantity Value Quantity Value 
2,450 412,678 2,341 947,882 
2,083 347,362 2,236 374,237 
871 34, 046 806 40,348 
NA 3,082 NA 6,475 
NA 20,960 NA 19,069 
NA 249 NA 23 
NA 440 NA 673 
NA 8,874 NA 7,261 
NA 1,019 NA 515 
NA 4,646 NA 6,380 
NA 29,083 NA 28,718 
NA 1,851 NA 1,935 
9,271 6,316 13,682 8,008 
N 362 610 
NA 11,852 NA 8,296 
NA 882,320 NA 850,430 
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WORLD REVIEW 


Angola.—The production of diamond in 
Angola declined in 1975 owing to the 
political chaos caused by the collapse of 
public authority following the exodus of 
the Portuguese. The principal diamond 
producing company. was the Portuguese 
firm, Compania de Diamantes de Angola 
(Diamang), which was reported to be in 
financial difficulties. Diamang's produc- 
tion was from alluvial diamond-bearing 
gravels in areas drained by the major 
river systems of central and southern An- 
gola. Stripping was the mining method 
used, and was accomplished by mechanical 
excavators and hydraulic monitors, as well 
as manual shovels. 

Australia.—It was estimated that 959%, 
of the amount of opal used in jewelry in 
the world comes from six deposits in 
Australia." More than half of the produc- 
tion is from the area of Coober Pedy. In 
1973, the value of opal exported from 
Australia was officially reported to be $27 
million, but unofficial estimates were much 
higher. It is simple to smuggle out high- 
quality opal following cash and carry 
deals. Mining methods have been mostly 
by hand digging to be gentle with the 
opal. Lately, however, bulldozers and rip- 
pers have been used to strip the surface, 
and then hand digging is used to remove 
opal as it is exposed. 

The Mining Houses of Australia Ltd., 
having ceased sapphire mining operations, 
offered to sell its sapphire stockpile to 
shareholders to liquidate its inventories” 
However, a strong recovery in the sapphire 
market led to Dominion Mining’s resump- 
tion of full-scale operations at its Frazers 
Creek property in New South Wales. 

Botswana.—The Government of Bot- 
swana and De Beers Botswana Mining Co. 
concluded negotiations relating to the terms 
governing diamond mining at Orapa and 
Letlhakine (formerly the DK 1 and DK 2 
complex). Production at Orapa will be 
increased to 4.5 million carats per year by 
1979 from the present 2.4 million carats. 
The Letlhakine mine is expected to pro- 
duce about 400,000 carats annually by 
1979. 

At Orapa in 1975, the tonnage treated 
was 3,359,832 short tons, compared with 
2,953,628 tons treated in 1974. The recovery 
grade was 79.19 carats per 110 short tons, 


compared with 92.03 carats per 110 tons in 
1974. Two X-ray sorting machines were in 
use, and two additional machines were be- 
ing installed in a new circuit. 

Brazil.—Results of a 4-year aerial infra- 
red photographic survey of the Amazon 
region indicated areas suitable for pros- 
pecting for diamond in the Tumucumaque 
mountains and in Roraima. This prompted 
Anglo American Corp. (AAC) to join In- 
come (Bethlehem Steel Corp./Hanna Mining 
Corp. to form Sopermi (40%, AAC, 609, 
Income), an exploration firm which is ac- 
tive in Minas Gerais and Mato Grasso.” 

Canada.—No occurrences of precious gem 
stones have been found in Canada, but a 
variety of other gem stone minerals are 
available. The main geological regions and 
some important gem stone areas were de- 
scribed in an article which was well illus- 
trated by color photographs.” 

Central African Republic.—The output 
of diamond in 1975 in the Central African 
Republic was 339,000 carats, about the same 
as in 1974, and the value was $14.7 mil- 
lion compared with $14.4 million in 1974. 
In spite of lower dollar exchange rates, 
the income was higher owing to improved 
gem stone quality and increased prices of. 
diamond. 

Diamond in the Central African Repub- 
lic, to date, has been mined in alluvial 
fans, basins, water courses, and streambeds. 
Because these formations are not conducive 
to large-scale mining operations, most dia- 
mond mining has been by individuals and 
small groups. However, diamond recovery 
at these small operations has become more 
difficult, and a shift to large-scale operations 
was needed, requiring larger capital ex- 
penditures. To maintain and expand pro- 
duction, Diamond Distributors Interna- 
tional Inc. (United States), Cominco, Ltd. 
(Canada), and the Government of the Cen- 


10 da ng Journal. Diamang. How 994128 Longer? 
V. o. 7330, Feb. 13, 1976, 129. 

n TE des D. Dreams of Strikin It Rich 
Sustain Men Bitten by Opal Fever. Street 
Journal, v. 185, No. 9, Jan. 14, 1975, BP. 1, 26. 

Mining Journal. 35, p. 42 Dividends: 284 
No. 7293, May 30, 1975 

13 Bureau of Mines. Died: Botswana. 3 aea 
Trade Notes, v. 72, No. 11, November 1973, 4. 

14 De Beers Consolidated Mines Limited. 71975 
Annual nuf or S PP: 

15 Minin AAC: Brazilian TET, In- 
terest. V. gi? No. 7295, June 13, 1975, p. 463. 

16 Steacy, H. R. Canada's Beautiful, Little 
Paowa "mstones. Canadian Geog. J., December 
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tral African Republic established a local 
firm, Société Centrafricaine d'Exploitation 
Diamantifére (SCED), in late 1973 to meet 
these objectives. SCED has had two success- 
ful years and has been largely responsible 
for maintaining the production of diamond 
in the Republic at the 1974-75 levels. 

The quality of diamond is good as 60%, 
to 70% are of gem grade. Most stones are 
exported uncut to Europe, Israel, or the 
United States. Skilled Central African ar- 
tisans in Black Africa's only diamond cut- 
ting factory cut about 5% of the gem 
diamond production. In 1974, diamond 
exports to the United States were valued at 
$6.8 million for gem quality and $464,000 
for industrial diamond. Diamond exports 
comprise an important element in the for- 
eign exchange earnings and tax revenues 
of the Republic. Over the past 10 years 
about 30% of its foreign exchange earnings 
have been from diamond exports. 

Colombia.—Bids were invited from pri- 
vate companies for mining rights at the 
three largest emerald deposits in the De- 
partment of Boyacá, at Muzo, Coscuez, and 
Peñas Blancas, which have been closed 
since Empresa Colombiana de Minas (Eco- 
nominas) ceased operations in July 1978. 
The successful companies, which must be 
at least 51% Colombian owned, would 
have an initial lease for 5 years with the 
possibility of an extension for a further 
3 years; Econominas will continue to be 
responsible for overall control of the 
deposits. The mining district was described 
as too rich for a poor country, leading 
to violence.” 

Ghana.—The total production of dia- 
mond in Ghana is probably fifth in the 
ranking of countries in the world, but 
nearly 90% of Ghana’s production is in- 
dustrial grade.“ Gem diamond in the 
2. to 4-carat range was recovered in a 
dredging operation by Dunkwa Goldfields 
Co. on the Jimi River in the Ashanti 
region. Small gem stones were also re- 
covered in the Bonsa Valley of Western 
Ghana, The First International Natura 
Corp. New York, with substantial U.S. 
investment, negotiated with the Govern- 
ment of Ghana for mining rights on a 
25-square-mile area at the confluence of 
the Birim and Pra Rivers. The Govern- 
ment will have 55% equity in the project 
when negotiations are concluded. 

Diamond production is marketed ex- 
clusively by the Government’s Diamond 
Marketing Corp. (DMC). DMC buys all 
local diamond production, and grades, 
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values, processes, and sells to end users 
abroad. The sales of diamond abroad were 
made with the assistance of Consolidated 
African Selection Trust in London. The 
majority of diamond exports were made 
to the United Kingdom, the Netherlands, 
and Belgium-Luxembourg. 

Israel.— The diamond industry in Israel 
was said to be the world's largest? Ex- 
ports of polished diamond in 1975 were 
2,701,388 carats, compared with 2,467,008 in 
1974, an increase of 9.5% according to 
statistics of the Diamond Department of 
the Ministry of Commerce and Industry, 
The contemporary 
smaller stones resulted in a 2.4% decrease 
in the value of 1975 exports, $548.6 million 
compared with the record $562.2 million 
in 1974. The U.S. market accounted for 
$153 million out of Israels total 1975 
exports. In concentrating on the smaller 
stones, it was estimated that in 1975 
Israel produced 85% of the world’s supply 
of melées (gem diamonds of from 40 
stones per carat to 2 stones per carat). The 
wider application of automated equipment 
in many plants plus increased individual 
effort made possible greater output with 
approximately the same number of workers. 

Lesotho.—After nearly 2 years of nego- 
tiations, Prime Minister Leabua Jonathan 
and De Beers Consolidated Chairman 
Harry Oppenheimer signed an agreement 
which will open a new diamond mine in 
Lesotho.“ Control of the mine will be by 
a newly formed company, De Beers Lesotho 
Mining Co., Ltd., in which Lesotho will 
hold 25% equity. De Beers investment 
commitment is U.S. $35 million over 2 
years. 

The agreement permits development of 
Lesotho’s only identified kimberlite dia- 
mond pipe at Letseng la Terae in the 
northeastern district of Mohkotlong. Out- 
put of the mine, will be marketed through 
a second company to be formed by De 
Beers and registered in Lesotho. Lesotho 
will charge a sales tax of about 15% on 
mine production until De Beers recovers 
its capital costs. Depending on the mine 
profitability, the taxes may rise to 71.5% 
of profits on a graduated scale. 


jon. Bolsa Review. News Review. April 1975, p. 


18 Omang, J. Emeralds a Way of Life in Colom- 
bia. Washington Post, Sept. 2, 1975 SUR DI 
19 Bureau of Mines. Diamond: . Min 

Trade Notes, v. 72, No. 4, April 1975. p. 1413. 
20 Israel Industry '& Commerce & Export News. 

Israel's Diamond naue. V. 27, March 1976, p. 5. 
Bureau of Mines, Diamond: Lesotho. Mineral 

Trade Notes, v. 72, No. 4, April 1975, pp. 15—16. 
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Malagasy Republic.—The Malagasy Serv- 
ice of Mines reported production and ex- 
port of a variety of gem and ornamental 
stones which contributed to the foreign 
exchange earnings of the Republic. The 
list included agate, amazonite, amethyst, 
beryl (gem grade) citrine, garnet (gem 
grade), opal, tourmaline, jasper, labradorite. 
rose quartz, and smoky quartz. The exports 
were mostly to collectors interested in 
minerals from the Island of Madagascar. 

Pakistan.—The Pakistan Mineral Devel- 
opment Corp. recovered about 3,000 carats 
of rubies at the Hunza ruby mines for 
testing and evaluation in Karachi.” 

Sierra Leone.—The 51% Government- 
owned National Diamond Mining Co. 
commenced prospecting in new areas of 
the Southern Province to replace diamond 
deposits nearing exhaustion. Diamond Dis- 
tributors, International, Inc., of New York, 
acquired a prospecting license for dia- 
mond and gold. 

South Africa, Republic of.—The Central 
Selling Organization reported diamond 
sales in 1975 of 793.5 million rands (US 
$1,066 million), or 6.5% less than in 1974.2 
During 1975, production exceeded sales, 
and the excess was absorbed into stock. 
No breakdown of either gem stones or 
industrial diamond sales was given. Dur- 
ing 1975, demand for the smaller size of 
gem diamond improved, but the demand 
for larger, more expensive stones remained 
weak. To meet the demand for smaller 
stones, production at mines where the 
average stone size is smaller was increased 
and that of mines where the average is 
larger was decreased. 

At the dormant Kimberly mine rains 
have caused severe slope failures in the 
drainage tunnel which was started in 
November 1975 and is expected to be 


22 Mining Journal. 
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completed in 1977. Also in the Kimberly 
Division, mechanization was accelerated to 
replace manual operations wherever pos- 
sible in underground sections and on the 
surface under a program to phase out 
migratory labor. 

South-West Africa, Territory of.—The 
Consolidated Diamond Mines of South 
West Africa (Proprietary) Ltd. reported an 
increase in ore treated in 1975 to 13,498,048 
short tons from 13,047,780 tons in 1974, 
The average stone size decreased from 0.88 
carat in 1974 to 0.73 carat in 1975. Over- 
burden stripped increased from 45,074,540 
tons in 1974 to 46,389,670 tons in 1975. 
Diamond production was higher in 1975 
at 1,747,739 carats, compared with 1,569,961 
carats in 1974. 

The application of a well-point dewater- 
ing system together with the use of a 
bucket wheel excavator enabled mining to 
proceed up to 492 feet seaward of the 
high water mark, and extending operations 
to 656 feet appeared feasible. 

U.S.S.R.—Soviet geologists, according to 
the Novost Information Service of Moscow, 
have discovered additional reserves of tur- 
quoise, other semiprecious stones, and in- 
dustrial stones in Uzbekistan in Central 
Asia. The other stones included lazurite, 
chalcedony, onyx, quartz, and rhodonite. 
The Ministry of Geology added that a 
stone processing plant was already under 
construction to produce 322,920 square feet 
of ornamental stone tiles per year. Produc- 
tion of these stones in Uzbekistan will 
increase three or four times by 1980.“ 


Industry in Action. Hunza 
Rubies Encouraging. V. 284, No. 7292, May 23, 
1975, p. 403 


23 De Beers Consolidated Mines Limited. 1975 
Annual Report. 59 pp. 

2 Industrial Minerals. Company News & Mineral 
Notes. No. 93, June 1975, p. 51. 
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Table 3.—Diamond (natural): World production, by country * 
(Thousand carats) 
1973 1974 1975 P 
Country Indus Ind Ind 
- ndus- ndus- 
Gem trial Total Gem trial Total Gem trial Total 
Africa: 
Angola 1.594 531 2,125 1.470 490 1, 960 345 115 e 460 
Botswana 362 2,054 2,41 408 2,810 2,718 362 2,052 2,414 
Central Africa Republic 7341 r 183 r 624 220 118 338 220 119 889 
Ghana SE F281 r2,076 2,807 257 2,315 2,572 238 2,095 2,328 
Guinea è ............... 2b 5 80 5 80 25 
Ivory Coa at 120 180 300 112 167 279 84 125 209 

esotho? _ 9 11 1 2 3 
Liberias . .. 2-2. 509 308 817 877 259 636 4241 1165 +4406 
Sierra Leone ..........- 646 768 1,404 670 1,000 1, 670 600 900 1,500 
South Africa, 

Republie of: 

Premier mine 625 1,876 2,501 605 1,817 2,422 509 1,527 2,086 
Other De Beers | 
properties 2,368 1,938 4,306 2,397 1,961 4,858 2,518 2,061 4,579 
A/ ˖ » . . . .. 455 803 768 438 292 730 408 272 680 
Total saco . . À 3,448 4,117 7,565 3,440 4,070 7,510 3,435 3,860 7,295 
South-West Africa, 

Territory of .......... 1,520 80 1,600 1,491 79 1.570 1,660 88 1,748 
Tanzania .............. 251 250 501 249 249 498 224 224 44 
r r 1,082 11,858 12,940 1,148 12,468 13,611 1,076 11,734 12,810 

Other areas 

Brazil -.. ee r 56 r 57 r113 127 127 254 135 135 » 270 
Guyane, ¿coraza 81 21 52 12 18 30 8 13 21 
o A é 18 3 21 18 3 21 17 3 20 
Indonesia © ............- 12 3 15 12 3 15 12 8 15 
U.S.S.R. AA 1,900 7,600 9,500 1,900 7,600 9,500 1,950 7,750 9,700 
Venezuela .........-..-- 315 463 718 279 970 1,249 239 821 1,060 

World total .......... r 12,462 "30,605 743,067 12,212 32,310 44,522 10,867 30,259 41,126 

° Estimate. p Preliminary. r Revised. 


1 Total (gem plus industrial) diamond output for each country is actually reported except where 
indicated to be an estimate by footnote. In contrast, the detailed separate reporting of gem diamond 
and industrial diamond represents Bureau of Mines estimates in the case of every country except 
Central African Republic (1973), Lesotho (1973-75), Liberia (1973—74), Guyana (1973), and Vene- 
zuela (all years), where sources give both total output and detail. The estimated distribution of 
total output between gem and industrial diamond is conjectural in the case of a number of coun- 
tries, based on unofficial information of varying reliability. 

2 Exports of diamond originating in Lesotho; excludes stone imported for cutting and subse- 
quently reexported. 

3 Exports. 

4 Partial figure, January 1 through December 16 only. 

5 All company output from the Republic of South Africa except that credited to the Premier 
mine; excludes company output from the Territory of South-West Africa and Botswana. 


TECHNOLOGY 


Turquoise may be of inferior quality or 
may be confused with other materials to 
the disadvantage of the owner of the 
turquoise. For example, chrysocolla is 
identified frequently as turquoise. A sim- 
ple test will help identify the sample cor- 
rectly.W A drop of commercial grade of 
hydrochloric acid (HCl) commonly called 
muriatic acid (32% HCl), is placed on the 
sample. If it is chrysocolla, the acid will 
turn to a greenish-yellow color which can 
be easily observed by blotting it with a 
white tissue. No reaction will take place 
on fair to excellent quality turquoise. 
Azurite and malachite will change the 
acid's color and they will effervesce also. 


American Indian turquoise jewelry can 
also be difficult to assess. Advice to pro- 
spective buyers included cautions against 
fakes, mass-produced or  machine-made 
jewelry labeled “Indian” creation, and 
even stolen jewelry.“ The quality of the 
turquoise in the jewelry was also described 
for the benefit of prospective buyers." The 
geographical: distribution of turquoise in 


25 O'Haire, R. T. A Simple Test, Chryocalia or 


Turquoise? Arizona Bureau of Mines 
v. 5, No. 2, June 1975, p. : 

2 Changi ng Times, 'The Kiplin er E EXON The 
Big Rip-Off in Indian Jewelry. V. 29 9, Sep- 
tember 1975, p. 4. 


31 Albuquer De ournal. cure Cost But 
Watch Out. 3d 9 5 No. 3, Apr. 21, 157% pp. 


GEM STONES 


the United States is limited to the margins 
of the Colorado Plateau of the South- 
western States. With the aid of instru- 
mental neutron activation analysis to de- 
tect trace elements, researchers are able 
to tell which turquoise came from which 
mine.“ The information obtained from a 
study of turquoise artifacts from a pre- 
Columbian Indian village contributed 
knowledge to the trading patterns of the 
inhabitants. 

The Job Safety & Health magazine of 
the U.S. Department of Labor indicated 
10,000 lasers were in use by industry, and 
the boring of holes in diamond was noted.” 
A proposed safety code required protective 
housings, safety interlocks, visual and 
audible warning signals to alert operators 
in case of interlock failure and other steps 
to eliminate exposure to any radiation or 
other hazards. 

The current process equipment and 
products of the semiconductor crystal 
industry were reviewed and predictions 
were made for the future state-of-the-art.” 
The processes which were described in- 
cluded the Czochvalski, float zone, pedestal 
growth, and zone leveling and procedures 
such as edge defined ribbon growth, 
dendritic web growth, Schmid Viechnicki, 
and cold crucible melting. 

Natural diamond and most manufac- 
tured diamond are formed at high pres- 
sure. It is possible to synthesize diamond 
by growing it from existing diamond in a 
low-pressure gas rich in carbon? It was 
found advantageous to have the seed dia. 
mond in powder form to take advantage 
of the large surface per unit of weight. 
Powder having a particle size of up to 1 
micrometer has a specific surface of about 
10 square meters per grain. It was also 
found that, if the diamond particles are 
suspended in the gas, such as methane by 
applied vibrations, the growth would be 
improved; the method could also yield 
threads, whiskers, or fibers of diamond. 

Information about the earth's deep in- 
terior is scanty, and even inferences drawn 
from seismic and electrical conductivity 
measurements include assumptions about 
the relevant mineral species. Recently geo- 
physical investigations applied improved 
techniques to suggest major revisions in 
the accepted hypothesis pertaining to the 
earth’s lower mantle. The key to the new 
techniques is a device developed at the 
National Bureau of Standards and is 
known as a diamond-anvil or diamond- 
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window pressure cell.“ The device is not 
new, but its refinements and applications 
are. In addition to the work at the Na- 
tional Bureau of Standards, groups at the 
Geophysical Laboratory of the Carnegie 
Institution of Washington and at the 
University of Rochester contributed studies 
of chemical and physical properties. 

The most prominent characteristic of 
minerals and gems is color. The cause of 
the color in many of these materials is 
frequently unknown or misunderstood, and 
many erroneous early guesses as to the 
causes of specific colors in minerals have 
been repeatedly copied from one text to 
the next so that much misinformation is 
current. Twelve distinct causes of color 
were described in three articles, and brief 
outlines of four theories—crystal field, 
molecular orbital, band, and physical op- 
tics—were included. 

The tumbling process has been in use 
about 30 years for polishing gem stones. 
The technique is more popular now than 
ever before, and an evaluation of tumbling 
was presented.“ The shape of a tumbler 
may be round, hexagonal, or barrel. The 
material of construction may be glass, 
ceramic, plastic, rubber, or steel. The tum- 
bler may have a fixed speed of rotation, or 
it may be variable. Tumblers may be open 
or sealed. Tumblers may rotate on a fixed 
or a variable axis, or may vibrate, usually 
on a vertical axis. The stones for the 
tumbler should be of similar grain, density, 
toughness, hardness, and porosity. The load 
should be exact, although most tumblers 
work well when about two-thirds to three- 


28 Science News. Archaeology. Snaketown Tur- 
quoise Trading. 


108, Nos. 8-9, Aug. 23-30, 
1975, p. 125. 


29 American dE Dt. Fondi for Lasers. V. 
82, No. 13, Jan. 20, 1975, A gs 

39 Lenzing, J. Survey o Semiconductor Crystal- 
Growing rocesses and Equipment. Solid State 
ao note v. 18 No. 2, February 1975, pp. 


31 Devjaguin, B. V. and D. B. Fedoseev. The 
Synthesis of Diamond at Low Pressure. Scientific 
erican, v. 233, No. 5, November 1975, pp. 


102—109. 

* Science. Research News. High-Pressure Geo- 
physics: A Window on the o Mantle. V. 190, 
No. 4218, De 1975 

33 Nassau, "The Origins. ot Color in Minerals 
and Gems Part I. 29, No. 3, 
August 1975, pp. 920, SS a 928, 928. 

he Origins of Color in ¡Minerals and 


Gems- Part II. id T. M 29 ma neptem 
ber 1975. PP. 1060. 1062. toon 1068, 1070, 
Origins of St in Minerals and 
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December 1975, pp. 16701681. T 


668 MINERALS YEARBOOK, 1975 


fourths full. The amounts of fluid or the possible variations, it was recommended 
water, abrasive polishing media, and special that the instructions of the manufacturers 
additives are also variable. Because of all be followed explicitly. 


Gold 


By J. M. west 


Gold prices trended downward in 1975 
from historic highs reached at the end of 
1974. Nevertheless, the average price for 
the year was slightly above that of 1974 
at $161.49 per troy ounce versus $159.74 a 
year earlier (Engelhard prices for unfab- 
ricated gold). The highest price for the 
year was $185.75 on February 24 and the 
lowest price $129.25 on September 23. 
London final prices ranged between 
$128.75 and $185.25, averaging $161.02. 
Major factors influencing prices were sales 
of Treasury gold in January and June 
1975 and the announcement at the end 
of August 1975—after previous discussions 
but no decisions—by the International 
Monetary Fund (IMF) that a sixth of 
that organization's gold stocks would be 
sold to provide capital for low interest 
loans to developing countries. By yearend 


the domestic price of gold had recovered 
somewhat to $140.75, a result of uncer- 
tainties about the timing of IMF sales, 
about whether central banks would be al- 
lowed to purchase the gold, and even 
whether the sales would take place at all. 
Another factor in the price recovery was 
increasing demand for consumer gold prod- 
ucts in the second half of the year. Fu- 
tures trading of gold, initiated on Decem- 
ber 31, 1974, in New York and Chicago, 
had a stabilizing influence on prices and 
provided a means for producer-consumer 
hedging and speculative trading. Sizable 
deliveries were made to consumers from 
exchange stocks in New York and Chicago 
depositories during 1975. 


80 Physical scientist, Division of Nonferrous Met- 
als. 


Table 1.—Salient gold statistics 


See footnotes at end of table. 


1971 1972 1978 1974 1975 
United States: 
Mine production ==- thousand troy ounces .. 1,495 1,450 1,176 1,127 1,052 
Vale thousands $61,673 384,967 $115,000 $180,009 $169,928 
Ore (dry "And siliceous) produced: 
Gold ore ........ thousand short tons 3,471 3,816 4,715 4,598 5,722 
Gold-silver ore 2222 do ==> 167 178 124 65 187 
Silver ore 222222 do ...- 574 355 370 560 647 
Percentage derived from: 
Dry and siliceous ore 60 58 52 68 62 
De %% o d A EEEE 39 41 47 41 36 
Placers -...... enone 1 1 1 1 2 
Refinery Droduction 1 
thousand troy ounces .. 1,437 1,478 1,210 1,021 1,093 
Exports: 2 
Commercial. do 1.278 766 601 570 2.689 
Government 22 do 61 706 2,884 3,293 807 
ß memi do 1,889 1,4.2 2,985 8,863 8,496 
Imports, general do 7,201 6,126 3,845 2,651 2,662 
Gold contained in imported coins do = Sg m 8,090 1,673 
Sales from foreign stocks in Federal 
Reserve Bank do Z e 1,704 2,144 577 
Stocks, Dec. 31: | 
Monetary 3 millions $10,206 510,487 $11,652 $11,652 $11,599 
Industrial .... thousand troy ounces -- 4,375 4,407 ; 6 78 
Consumption in industry and the | | 
EE RE NETS O m=- 6,983 7,285 6,729 4,651 3,993 
Price: 5 Average "per troy ounce ........---- $41.25 — $58.60 $97.81 $159.74 $161. 49 
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Table 1.—Salient gold statistics—Continued 


1971 1972 1978 1974 1975 
World: 
Production L thousand troy ounces .. 46,495 44,843 43,297 r 39,941 38,574 
Official reserves millions — $44,742 $45,000 $49,850 "Ü $49,790 $49,740 
r Revised 


1 From domestic ores—U.S. Department of the Treasury, 1971-74, and Bureau of Mines, 1976. 


2 Excludes coins. 


8 Includes gold in Exchange Stabilization Fund. 


* Gold content of all products in stocks held by manufacturers and refiners, 1971-74; gold content 
of bullion only in 1975 (excludes trading stocks). Stocks at beginning of 1975 amounted to 1,896,000 


ounces of bullion. 
5 Engelhard Industries quotations. 


€ Held by market economy central banks and governments; gold valued at $38 per troy ounce in 


1971-72, and $42.22 per ounce in 1973-75. 


Again in 1975 U.S. markets were sup- 
plied with gold sold by foreign govern- 
ments from stocks on deposit at the Fed- 
eral Reserve Bank in New York. These 
sales totaled only 576,593 ounces compared 
with 2,144,000 ounces in 1974. Treasury 
sales supplied 1,253,500 ounces to domestic 
markets. Total gold imports amounted to 
2.66 million ounces, slightly higher than 
in 1974, and exports totaled 3.50 million 
ounces, 1096 lower than in 1974. Net bul- 
lion exports amounted to 0.75 million 
ounces. Exports were at a high in January 
and February. In addition to bullion and 
unrefined gold trade, coins estimated to 
contain 1.67 million ounces of fine gold 
were imported, down considerably from the 
3.09 million ounces imported in 1974. 
Most coins were valued mainly for their 
bullion content and had small premiums 
for numismatic values. Supplies of gold 
amounting to 1,108,000 ounces came out 
of industry stocks, but the new futures 
trade exchanges absorbed an estimated 
550,000 ounces in establishing the yearend 
1975 stocks. Refining of old scrap con- 
tributed 1.12 million ounces to supplies 
(the balance of refined scrap is considered 
runaround scrap not affecting supply or 
demand). Mine production amounted to 
1.05 million ounces, 796 lower than in 
1974, and the Homestake mine in South 
Dakota continued as the top producer, ac- 
counting for 29% of total U.S. output. 
Nevada, however, became the first rank- 
ing State in gold production, followed by 
South Dakota, Utah, Arizona, and Colo- 
rado. The five States provided 92% of all 
mine production. 

Domestic gold consumption continued 
the decline which began in the second half 
of 1972. During 1975 4.0 million ounces 
of bullion was consumed, 14% less than in 


1974 and 4596 less than. the 1972 gold 
consumption. 

Despite the manufacture of bullion prod- 
ucts in a variety of forms for the invest- 
ment market and extensive sales promo- 
tions, public demand failed to materialize 
for these items as an investment medium. 
After a brief flurry of sales at the begin- 
ning of the year, demand faded, partly 
satisfied instead by sales of imported gold 
coins. Later in the year coin sales began 
to lag and sales campaigns were mounted 
in several parts of the country to stimulate 
demand. 

Trading volume on the major commod- 
ity exchanges was almost twice as high 
in the second half of the year as in the 
first half. Both the Commodity Exchange 
Inc. (COMEX), in New York, and the 
International Monetary Market (IMM), 
in Chicago, had volumes of about 36 mil- 
lion ounces for the year. Monthly trading 
volumes ranged from 0.89 to 4.65 million 
ounces on these exchanges. 

For the fifth year in a row since the his- 
toric high of 47.5 million ounces in 1970, 
world gold production declined, reaching 
38.6 million ounces in 1975. The Republic 
of South Africa, which supplied 68% of 
world production in 1970, was a source of 
59% in 1975, with the U.S.S.R. increasing 
output to account for 1996 in 1975. Can- 
ada remained the third ranking world pro- 
ducer in 1975 with 496 of the output, 
EE the United States was fourth, with 
3%. 

Legislation and Government Programs.— 
Following the end of controls on the. hold- 
ing and trading of gold by U.S. citizens 
on December 31, 1974, the Department 
of the Treasury announced it would abol- 
ish the Office of Domestic Gold and Silver 
Operations, which had regulatory func- 


GOLD 


tions. The action was effective in mid- 
1975. Subsequently, for advisory purposes 
and to continue some of the functions, a 
Deputy Director of Gold Market Activi- 
ties was established in the Office of Foreign 
Exchange Activities. 

A revised list of charges was published 

for gold and silver assays by the Bureau of 
the Mint? Ore sample assays were priced 
at $5 for gold or silver and $8 for both 
in one sample, the assays being made at 
the U.S. Mint, Denver, Colo. 80204. A 
notice was published terminating Treas- 
ury gold regulations and licensing func- 
tions? Part 54 of the Federal Statutes, 
entitled Gold Regulations, was revoked in 
its entirety. The section of Treasury Rules 
and Regulations on gold coin and gold 
certificates (Title 31, Part 100, Sect. 
100.4) was revised to read: Gold coins 
and gold certificates of the type issued 
before January 30, 1934, are exchangeable, 
as provided in this part, into other cur- 
rency or coins which may be lawfully 
issued. 
The U.S. Customs Service ruled that 
gold coins reproduced privately outside a 
government mint, or without official sanc- 
tion, and imported into the United States, 
must be legibly marked in a conspicuous 
place to indicate the English name of the 
country of production. Such gold pieces 
were dutiable at the rate of 20% ad 
valorem. In addition, under the Hobby 
Protection Act, the unofficial pieces were 
required to bear the word “Copy,” ac- 
cording to the Federal Trade Commis- 
sion’s Bureau of Consumer Protection.“ 

Congressional authority was granted to 
the American Revolution Bicentennial Ad- 
Ministration and the U.S. Mint to produce 
three sizes of gold medals commemorating 
the Nation’s Bicentennial. The gold was to 
come from U.S. Treasury reserves and the 
sizes, weights (in fine troy ounces content) 
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and prices were as follows: 3-inch/ 13.18 
ounce/ $4,000; 1-5/16-inch/ 1.167 ounce/ 
$400; and 29/32-inch/ 0.37 ounce/ $100. 

The Treasury Department began a con- 
tinuing program of gold sales through peri- 
odic offerings on an auction basis by the 
General Services Administration. Sales 
were held on January 6 when 754,000 
ounces was sold at an average of $165.67 
per ounce and June 30 when 499,500 
ounces was sold at $166.05 per ounce. 
Further sales were anticipated by Treasury 
officials but none were scheduled during 
the remainder of the year. In August 1975 
the sales were interrupted by the an- 
nounced intention by IMF to sell 25 mil- 
lion ounces of its gold holdings at public 
auction. These plans were subject to fur- 
ther ratification in January 1976 when a 
time frame for the sales of about 4 years 
was established. Another 25 million ounces 
of gold was to be returned to the original 
donors. Meanwhile the possibility of fur- 
ther Treasury sales was reiterated. IMF 
had agreed at meetings in January and 
June 1975 to abolish the official price of 
gold. Further steps to abolish the official 
price were announced in January 1976, 
with a plan for monetary reforms. 

On June 24 the Commodity Futures 
Trading Commission announced in the 
Federal Register regulations affecting trad- 
ing in bullion and in gold and silver coins. 
The rules became effective as of the date 
of publication. Special attention was given 
to use of the mails in coin transactions. 

Although it received no new funds for 
its program in 1975, the Office of Minerals 
Exploration, U.S. Geological Survey, re- 
tained authority to offer participatory loans 
for domestic gold exploration, with quali- 
fying applicants eligible for up to 75% of 
approved costs. No new projects were 
funded in 1975. 


DOMESTIC PRODUCTION 


A drop in production at the Homestake 
gold mine, South Dakota, which, neverthe- 
less, retained its position as the leading 
producer, and a continuing recession in the 
copper mining industry owing to low cop- 
per prices resulted in a 7% decline in 
U.S. gold production in 1975. Byproduct 
gold provided 36% of all gold produced 
in 1975 compared with 41% in 1974. De- 
spite gradual phasing out of the Cortez 


gold mine operation, scheduled for closure 
in 1976, Nevada production rose 11%, 


2 Federal Register. Table of Charges and Regu- 
lations of the Mints and Assa ces of the 
United States for Processing Silver and Assaying 
Bullion, Metals and Ores. V. 40, No. 73, Apr. 15, 
1975, p. 16844. i 

3 Federal Register. Gold Regulations and Gold 
Licensing Functions Procedures, and Forms: Ter- 
mination. V. 40, No. 73, Apr. 15, 1975, p. 16844. 

t Coin World, Coin Copies Face Tough Import 
Rules Under New Customs Service State. V. 16, 
No. 805, Sept. 17, 1975, p. 1. 
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Figure 1.—Gold production in the United States by source. 


mainly because of a 33% increase in out- 
put at the Carlin mine, the country’s sec- 
ond leading gold producer in 1975. The 
third ranking producer was the Utah cop- 
per mine of Kennecott Copper Corp. Pro- 
duction was slightly lower in 1975 at the 
Knob Hill gold mine, Republic, Wash., and 
continued operations were doubtful owing 
to shortage of ore reserves. All Alaskan gold 
came from placer mining, the most sig- 
nificant new activity being at Nome where 
Alaska Gold Co. operated a rehabilitated 
bucketline dredge during the summer. The 
firm also continued dredging at Hogatza, 
in the Hughes district, north of Ruby, 
Alaska. 

The four leading domestic producers 
accounted for 73% of total gold pro- 
duction in 1975; 95% came from the first 
25 mines, 10 of which were operated 
mainly for gold or gold and silver. Placers 
contributed 2% of production. The num- 
ber of placer mines reporting production 
rose to 49 from 43 in 1974. A portion of 
placer output continued to come from sand 
and gravel producers in California and 
Colorado where byproduct recovery units 
were maintained. A rehabilitated bucket- 
line dredge came into operation at Ham- 
monton, near Marysville, Calif., under the 
ownership of Yuba Goldfields, Inc., a new 
corporation, established to reopen dredg- 
ing in an area last productive in 1968. A 


few thousand ounces was produced during 
the year. Standard Slag Co opened the 
Atlanta gold mine, northeast of Pioche, 
Lincoln County, Nev., in early 1975 and 
produced by cyanidation at about the 
planned rate of 1,000 ounces per month. 
Gold refiners reported production of 
4.04 million ounces of refined bullion in 
1975, 29% higher than in 1974, owing 
mainly to processing more scrap. Domestic 
ores and concentrates, including byproduct 
sludges, accounted for 27% of the output, 
and imported crude materials provided 
6%. About two-thirds of production was 
from scrap, some of which was recycled 
several times during the year. Scrap refin- 
ing activity was 40% higher than in 1974, 
partly because of efforts to reduce turn- 
around time and reduce inventory costs. 
Gold refining operations at ASARCO 
Inc. east coast plants were phased down 
in 1975 in preparation for transfer of 
precious metal refining to a new plant at 
Amarillo, Tex. The new plant was ex- 
pected to process less gold scrap than was 
formerly treated in the East. In early 1976 
ASARCO announced the decisión to dis- 
continue refining at its Perth Amboy, N. J., 
plant. Gold refining at the Carteret, N.J., 
facilities of AMAX Ine., declined 14% 
in 1975 to 840,000 troy ounces. The com- 
pany processes and refines gold mainly 
from scrap Sources; some copper and other 
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refinery sludges are also treated. Kennecott 
Copper Corp. refined 9% less ounces of 
gold than in 1974. 

Homestake Mining Co. reported a 25% 
drop in income from the Homestake mine 
in South Dakota. A cave-in of a ventilation 
shaft and subsequent fire in the mine's 
exhaust air system reduced production. 
Gold bullion sales from the Homestake 
mine were valued at $55.16 million in 1975 
compared with $47.93 million in 1974. 
The company's overall bullion sales were 
valued at $65.67 million compared with 
$59.80 million in 1974. Production totaled 
304,877 ounces versus 343,650 ounces in 
1974. The average recovered grade was 
0.207 ounce per ton compared with 0.220 
ounce per ton in 1974. A total of 1.47 
million tons of ore was mined, 6% less 
than in 1974. Mill recovery was slightly 
higher in 1975 at 95.4% of the gold 
present in the ore. Ore reserves at the end 
of 1975 were reported at 15.26 million 
tons averaging 0.264 ounce per ton, mostly 
in proven and probable classifications. Ef- 
forts were directed toward developing 
additional ore in the 19 and 21 Ledges to 
compensate for declining reserves of high- 
grade Main Ledge ore. The lower grade 11 
Ledge and marginal-grade upper level 
stopes contributed to lowered mill grade in 
1975. Operating costs rose sharply in 1975 
owing to higher labor and supply costs. 
Stope development was expanded and 
there were 105 active stopes at yearend. 
Development of blasthole stoping was ex- 
pected to increase productivity. Construc- 
tion was planned to start in early 1976 
on the new $10 million Grizzly Gulch tail- 
ings dam and pumping system to handle 
mill wastes and reduce pollution in White- 
wood Creek. 

Gold production at the Carlin mine (in- 
cludes the nearby Bootstrap and Blue Star 
mines) of the Carlin Gold Mining Co., 
owned by Newmont Mining Corp. in 
Eureka County, Nev., rose to 213,000 
ounces compared with 160,500 ounces in 
1974. Although the tonnage mined (ore 
and waste) declined 796, the amount 
milled, 829,000 tons, was slightly greater 
and the ore grade at the mill was 0.292 
ounce per ton, 31% higher than in 1974. 
Net income from the Carlin operation rose 
to $14.9 million compared with $10.9 mil- 
lion in 1974. The Bootstrap mine provided 
57,000 tons of ore averaging 0.189 ounce 
per ton, and the Blue Star mine provided 
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51,500 tons averaging 0.147 ounce per ton. 
During 1975 stripping began of waste 
overlying 1.12 million tons of ore under 
the main Carlin pit. Substantial tonnages 
of highly carbonaceous ore requiring new 
metallurgical methods for treatment were 
reported at greater depth in the East Pit. 
Ore reserves were estimated at 5 million 
tons averaging 0.221 ounce per ton at the 
three mines, exclusive of the deep car- 
bonaceous ore and about 0.5 million tons 
of 0.04-ounce-per-ton material at the Boot- 
strap and Blue Star properties. 

Operations at the Cortez mine of Cortez 
Gold Mines in Lander County, Nev., were 
nearing an end, with ore reserves at both 
the main Cortez property and the nearby 
Gold Acres property almost exhausted. 
Leaching of ore in low-grade heaps was 
to continue until mid-1976, but milling 
was to terminate prior to that time. Aver- 
age ore grade milled was down 3096 in 
1975 to 0.081 ounce per ton; 754,100 tons 
was milled, with recovery of 7996 of the 
gold; 48,500 ounces of gold was produced 
by milling compared with 81,200 ounces 
in 1974, and 25,400 ounces was produced 
by leaching compared with 23,100 ounces 
in 1974. In addition, 14,300 ounces of 
silver was produced versus 17,200 ounces 
in 1974. Net earnings at Cortez in 1975 
were $4.15 million compared with $9.3 
million in 1974. 

Production from the Gold Dollar lease 
of Day Mines, Inc. at Republic, Wash., 
was treated, together with other ores, by 
Knob Hill Mines, Inc., at its flotation- 
cyanide mill and amounted to 9,668 tons 
averaging 0.76 ounce per ton in gold and 
3.42 ounces per ton in silver. Day Mines 
share of additional ores from the No. 3 
joint operation (joint with Knob Hill 
Mines) was 7,253 tons averaging 0.3 ounce 
per ton in gold and 1.77 ounces per ton 
in silver. Reserves from these properties 
were expected to sustain two more years 
of production. 

Alaska Gold Co. reported its No. 5 
dredge operated for 117 days in 1975 
near Nome, Alaska, handling 740,391 cubic 
yards of gravel and producing 7,791 
ounces of gold. Operations began July 11, 
so only about two-thirds of the usual season 
was utilized. A second dredge, the No. 6, 
was being reequipped for another site near 
the airport at Nome. At Hogatza the com- 
pany produced 3,360 ounces, operating 
from May 14 to October 17. 
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Golden Cycle Corp. reported an agree- 
ment to develop its properties at Cripple 
Creek, Colo., under a joint venture with 
Texasgulf Inc. Exploration conducted by 
Golden Cycle from 1972 through 1975 
was said to have cost over $5 million. 
Smoky Valley Mining Co., a subsidiary of 
Copper Range Co., participating in a joint 
venture with Felmont Oil Corp. and Essex 
Royalty Corp., continued development of 
a large gold property at Round Mountain, 
Nev. First production was scheduled for 
late 1976 and the mine was expected to 
produce at a rate of 82,300 ounces per 
year for at least 5 years. Proven extract- 
able ore reserves were estimated at 11.6 
million tons averaging 0.06 ounce per ton. 
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Open pit mining and heap leaching were 
planned. Facilities were reported half com- 
pleted in 1975. | 

Azcon Corp. and Cyprus Mines Corp. 
joined in exploration projects at the Ortiz 
gold deposit near Cerrillos, N. Mex., 
where over 10 million tons of ore, grading 
about 0.05 ounce per ton was expected to 
be available to open pit mining, and at 
the Gold King mine, near Wenatchee, 
Wash, last operated in 1965. Ranchers 
Exploration & Development Corp. joined 
with Frontier Resources, Inc., and Marline 
Oil Corp. in exploring extensive gold- 
bearing placers in eastern Alaska. Drill 
results were being evaluated and reserves 
were believed to justify a mining operation. 


CONSUMPTION AND USES 


Domestic gold consumption, as measured 
by conversion of bullion into primary 
products, totaled 3.99 million ounces in 
1975, 14% lower than in 1974. Consump- 
tion was divided, by estimated end use, as 
follows, in thousand ounces (with 1974 
figures in parentheses): Jewelry and arts, 
2,080 (2,402); dental, 595 (509); and 
in various industrial uses, mainly elec- 
tronic, 1,059 (1,740). Jewelry and arts 
accounted for 5296 of consumption ; dental, 
1596; industrial, 2796; and investment 
products, 696. In addition to the usual 
consumption categories, gold was utilized 
in items for investment in 1975 for the first 
time following U.S. legalization of private 
ownership. A total of 258,000 ounces was 
reported consumed in the manufacture of 
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fabricated bars and similar products de- 
signed mainly for investment buyers. About . 
45% of all gold consumption took place. 
in the first half of the year. An estimated 
66% of all gold went into karat gold 
products and bullion containing over 40% 
gold by weight; 16% was used in electro- 
plated products, and the balance went into 
other forms of use such as rolled and gold- 
filled products. | 

U.S. buyers of gold products also pur- 
chased an estimated 1.7 million ounces of 
gold in the form of imported coins. This 
compared with the nearly 3.1 million 
ounces in coins imported for sale in 1974. 
Marketing of gold coins was at a slightly 
lower rate in the second half of 1975 than 
in the first half. 
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Figure 2.—Gold consumption in the United States. 
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Continuing high prices for gold in 1975 
encouraged jewelry and electronic manu- 
facturers to reduce the gold content of 
their products. Consumers tended to be 
receptive to products containing less gold 
where it could be demonstrated that per- 
formance and appearance were not signif- 
icantly affected. Electroplaters were under 
pressure to reduce costs, and plating formu- 
lations were modified to use less gold while 
maintaining or even increasing perform- 
ance qualities. Palladium was substituted 
for gold in switches by several companies, 
rhodium was considered for substitution in 
contacts and switches where extra durabil- 
ity was needed. Reflective surfaces were 
attained in plating by addition of small 
amounts of silver or, in a newer practice, 
about 0.296 of cobalt. 

Inlay-clad gold and gold alloys were 
prominent in the design of electronic and 
electrical connectors as a reliable alterna- 
tive to electroplated gold. Clad metal tech- 
nology permitted thin coatings of varying 
composition and hardness down to a range 
of 1.25 to 5 micrometers, approximately 
the thickness of some electrodeposited 
golds. Cladding alloys included various 
combinations of gold, nickel, silver, copper, 
platinum, cadmium, and indium. An inlay- 
clad product is prepared by cutting a 
groove in a base metal strip and emplacing 
a precious metal strip which was previously 
bonded to a nickel strip. Rolling causes 
a bonding of the total strip. Use of clad 
gold for certain components in military 
applications was approved for the first time 
by the Defense Electronics Supply Center, 
and it was believed that since many specifi- 
cations are based on military standards 
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the move would greatly expand the use of 
clad gold. Connectors in clad gold gen- 
erally were priced 10% to 15% below the 
price of plated connectors. 

Jewelry makers substituted silver for 
gold. One manufacturer used an alloy of 
half 14 karat gold and half sterling silver 
in wedding bands retailing at a 40% 
reduction in price.” Class rings were made 
of an alloy of silver, palladium, nickel, 
chromium, and other metals to simulate 
traditional white gold at a significant cost 
reduction. Substitution of silver for gold 
went a step farther than that, with the 
substitution of an aluminum-based alloy 
for a pewter-like product, which competes 
with silver products. Sales of heavy gold- 
plated and gold-filled products were re- 
ported higher in 1975 owing to the ex- 
pense of karat gold products. 

Gold can be applied to a variety of sur- 
faces including aluminum and stainless 
steel, and as a result, an important po- 
tential use in solar heat collectors has been 
proposed. Gold-bearing heat absorbers 
have functioned at temperatures up to 
400° C, and have proven easier to work 
with than alternative materials. In trap- 
ping solar energy, a coating of gold and 
manganese dioxide is used, taking advan- 
tage of wavelength differentials between 
solar and thermal radiation to enhance col- 
lection efficiency. In effect the thin gold 
coating provides a transparent heat mirror, 
trapping the solar energy. Gold films are 
applied by vacuum deposition or sputter- 
ing in such thin coatings that the price 
of the gold is considered unimportant to 
the product cost. 


STOCKS 


Monetary.—U.S. Treasury gold stocks 
at the beginning of 1975 amounted to 
275.98 million ounces valued at $11,652 
milion and declined during the year as 
a result of gold sales in January and June 
to 274.73 million ounces valued at $11,599 
million. Monetary gold stocks remained offi- 
cially valued at $42.22 per fine troy ounce. 
Treasury gold sales, however, were at 
market-related prices. 

Earmarked gold held in Federal Reserve 
banks for foreign official accounts was 
valued at $16,745 million at the end of 
1975, equivalent to 396.61 million ounces, 
2.20 million ounces less than at the end of 


1974. Gold went partly to exports and 
partly to domestic markets. 

Total gold reserves of all central banks 
and governments (excepting those of cen- 
trally planned economies) were valued 
by the Federal Reserve Bank at $49,740 
million at the end of 1975, $50. million less 
than at the end of 1974. Major countries 
or institutions holding stocks, with equiv- 
alent million ounces, at the end of 1975 


5 Larsen, R. Promotion of Gold-Saving Process 
Seen in Military OK of Clad Gold Components. 
Am. Met. Market, v. 82, No. 63, Apr. 1, 1975, 


P. e 
9 Ward, A. All That Glitters Isn't Gold. Jeweler's 


Circ.-Keystone, March 1975, pp. 106-108. 
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were as follows: The United States, 274.7; 
IMF, 153.4; the Federal Republic of Ger- 
many, 117.6; France, 100.9; Switzerland, 
83.2; Italy, 82.5; the Netherlands, 54.3; 
Belgium, 42.2; Portugal, 27.8; Canada, 
22.0; Japan, 21.1; the United Kingdom, 
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21.0 (September); the Republic of South 
Africa, 17.7; and Spain, 14.3. World mone- 
tary stocks totaled 1,178.1 million troy 
ounces of gold compared with 1,179.3 
million ounces at the end of 1974. 
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Figure 3.—World monetary gold stocks. 


According to the IMF, world gold re- 
serves in central banks (excluding inter- 
national institutions and centrally planned 
economies) at yearend 1975 totaled 984.4 
million ounces. Gold holdings were dis- 
tributed in specified groupings (some over- 
lap) as follows, in million ounces: Indus- 
trial countries, 824.3; other European 
countries, 50.8; Australia, New Zealand, 
the Republic of South Africa, 24.4; less 
developed areas, 85.0; oil exporting coun- 
tries, 34.4; other Western Hemisphere 
countries, 17.2; other Middle East coun- 
tries, 14.4; other Asian countries, 17.4; 
and other African countries, 1.6. The ratio 
of the value of gold reserves to overall 
money reserves reported for all countries 
was 1 to 5.48. Corresponding ratios by 
groupings were as follows: Industrial coun- 
tries, 1:3.5; other European countries, 
1:6.1; Australia, New Zealand, the Re- 
public of South Africa, 1:4.8; less devel- 
oped areas, 1: 24.5; oil exporting countries, 
1:40.0; other Western Hemisphere coun- 
tries, 1:12.5; other Middle East countries, 


1:8.7; other Asian countries, 1:17.7; and 
other African countries, 1:39.2. 

Special Drawing Rights (SDR's) alloca- 
tions, holdings, and quotas for all countries 
at the end of 1975 were, respectively, in 
millions: 9,314.8; 8,763.7; and 29,211.4. 
Each SDR was valued at an average rate 
of $1.21415 in 1975. Dollar values were 
based on changes in value of a “basket” 
of currencies of major trading countries. 
The U.S. gold position in the IMF was 
$2,212 million at the end of 1975 com- 
pared with $1,852 million a year earlier. 

Industrial and Trading Stocks.— Data 
collected by the Bureau of Mines on indus- 
trial stocks of gold bullion 995 fine or bet- 
ter showed a drop of 1,108,000 ounces 
during 1975 to 788,000 ounces at yearend. 
Trading stocks which were estimated to 
amount to 550,000 ounces at yearend 1975, 
were held mainly by COMEX and IMM 
exchanges. Most of the same gold was 
registered to both exchanges, creating an 
overlap of data. Accumulation of trading 
stocks began shortly before the end of 
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1974 when firms began to prepare for 
gold trading. Gold placed in stocks had to 
meet grade specifications and other require- 
ments. At yearend 1975 stocks registered 
and eligible to trading by COMEX were 
403,237 ounces; stocks in the IMM totaled 
531,421 ounces (includes all or most of 
COMEX stocks); and the Chicago Board 
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of Trade held 19,097 ounces (partly also 
in IMM stocks). In addition there were 
minor stocks in the New York Mercantile 
Exchange and MidAmerica Commodity 
Exchange. The net result of declining in- 
dustrial stocks and rising trade stocks was 
an estimated decline of 560,000 ounces in 
overall stocks. 


PRICES 


Gold prices, quoted daily by Engelhard 
Industries, began the year at $175.50 per 
troy ounce, rose to the high for the year 
of $185.75 on February 24, declined there- 
after to the low of $129.25 on September 
23, and ended the year at $140.75. 
Monthly averages showed a gradual de- 
cline from the high of $179.99 in February 
until August. From August to September 
the average dropped nearly $20, the fall 
attributed to an announcement on August 
31, by the Interim Committee of IMF that 
there had been an agreement to sell 25 
million ounces of gold at market related 
prices. From September to December prices 
gradually continued downward, with De- 
cember averaging $139.80. The average 
for the year was $161.49 compared with 
$159.74 in 1974. London final prices were 
generally 50 cents less than Engelhard In- 
dustries prices, representing approximate 
transshipment costs, and averaged $161.02 
in 1975. Through February 1976 there 
had been no announcement of a date for 
the pending IMF gold sales, and prices in 


early 1976 fluctuated close to $130. An 
official gold price of $42.22 per ounce re- 
mained in effect for valuing stocks of 
central banks; however, the IMF began 
action in 1975 to remove this official price, 
which it was said no longer appeared to 
serve a purpose. 


Table 2.—U.S. monthly gold selling prices, 


per ounce 
1975 
Month . 
Average Low High 
January ------- $176.77 $170.00 $180.75 
February ..-.... 179.9 178.90 185.75 
March 178.58 176.75 182.35 
April 170.34 164.50 177.75 
ay nl cll. 167.89 164.00 175.25 
June .......-.-.-- 164.74 162.26 166.75 
July À. 165.71 163.00 168.90 
August 163.45 160.80 167.25 
September 144.07 129.25 153.75 
October ......- 148.26 189.40 146.75 
November 143.27 139.75 146.40 
December 189.80 187.75 142.90 
Year .... 161.49 129.25 185.75 
Source: Engelhard Industries. 


FOREIGN TRADE 


U.S. exports of gold in 1975 totaled 
3.50 million ounces valued at $492.9 mil- 
lion. Of the amount exported, 807,138 
ounces was monetary gold going to Singa- 
pore valued at the official rather than open 
market price. Exports of nonmonetary re- 
fined gold bullion amounted to 2.29 mil- 
lion ounces valued at $395.2 million. Desti- 
nations were mainly as follows, in million 
ounces: The United Kingdom, 1.34; West 
Germany, 0.42; Canada, 0.21; Switzer- 
land, 0.17; and Mexico, 0.10. The balance 
of the gold exported consisted of scrap 
and base bullion amounting to 0.39 mil- 
lion ounces valued at $63.7 million, going 
mainly to Belgium (39%) and the United 
Kingdom (39%). 

Imports of gold totaled 2.66 million 
ounces valued at $456.6 million and con- 


sisted of 0.31 million ounces of ore, scrap, 
and base bullion valued at $50 million and 
2.35 million ounces of nonmonetary re- 
fined bullion valued at $406.6 million. 
Imports were 43% from Canada, 19% 
from Switzerland, 13% from the United 
Kingdom, 9% from France, and 16% 
from 40 other countries. Average valua- 
tions given for gold bullion imports from 
the leading sources, per troy ounce, were: 
Canada, $160.45; Switzerland, $184.95; 
the United Kingdom, $187.69; and 
France, $186.92. The overall average val- 
uation was $173.09 per ounce. In addi- 
tion to imports, gold markets were supplied 
with 0.58 million ounces of bullion from 
foreign government stocks stored at the 
Federal Reserve Bank in New York City. 
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Note: Chart includes monetary movements of gold; also includes 
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as imports sales of gold in 197 5 from foreign government 


stocks on deposit at Federal Bank, New York. 
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Figure 4.—Net exports or imports of gold. 


The net inflow of gold to U.S. markets 
(excluding monetary movements but in- 
cluding supplies from foreign stocks in 
New York) amounted to 0.55 million 
ounces in 1975 compared with 4.23 million 
ounces in 1974. In addition an estimated 
1.67 million ounces of gold was imported 
in the form of gold coins in 1975, 46% 
less than in 1974. Unrefined gold exports 
in the form of scrap and base bullion ex- 
ceeded imports of ore, scrap, and base 


bullion by 81,000 ounces. The gold con- 
tained in the unrefined imports, amounting 
to 313,038 ounces, was 4296 in ore and 
58% in scrap and base bullion. Ores came 
from the Philippines (28%), Australia 
(25%), Canada (20%), Peru (13%), 
and 12 other countries (1496) ; scrap and 
base bullion came from Singapore (25%), 
Canada (22%), the Republic of South 
Africa (13%), West Germany (11%), 
and 30 other countries (29%). 


WORLD REVIEW 


A 3% drop in world gold production 
in 1975 was attributable mainly to con- 
tinued declining production in the Repub- 
lic of South Africa. Canadian and U.S. 
production also declined somewhat; sig- 
nificant increases were indicated in the 
U.S.S.R., up 3% according to estimates; 


in the Dominican Republic a new mine 
came into production. Copper production, 
an important source of byproduct gold in 
some countries, was lower in 1975 as a 
result of oversupply; thus, gold from by- 
product producers was generally less than 
in 1974. 
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Figure 5.—World production of gold. 


Consolidated Gold Fields Limited, in 
its annual world review, Gold 1976, esti- 
mated that the supply of gold to free mar- 
kets fell 11% in 1975, and net bullion pur- 
chases for investment in 1975 amounted to 
5.7 million ounces, one-fourth of the 1974 
purchases for this purpose, indicative of 
a loss of investor interest in bullion. World 
gold demand for use in fabricated prod- 
ucts showed a striking improvement in the 
second half of 1975, led by jewelry manu- 
facture in developing countries. World sup- 
plies and net private purchases amounted 
to 36.2 million ounces, including 30.6 mil- 
lion from market economy country pro- 
duction, 4.8 million from centrally con- 
trolled economies, and 0.8 million from net 
official sales. It was estimated that 10% 
of production came from byproduct sources, 
mainly in the United States, Canada, the 
Philippines, and Papua-New Guinea. Net 
purchases (demand for gold) were broken 
down into the following categories (with 
1974 figures for comparison in paren- 
theses), in million ounces: Karat jew- 
elry, 17.1 (7.4); electronics, 2.1 (3.1); 
dentistry, 2.1 (2.0); other industrial 
and decorative uses, 1.5 (1.9); medals, 
medallions, and counterfeit coins, 0.5 
(0.2); official coins, 7.1 (9.2), and net 
private bullion purchases, 5.7 (16.7). 
Purchases for fabrication were also sub- 
divided as follows, in million ounces: De- 
veloped countries, 22.0 (23.0); and de- 


veloping countries, 8.5 (0.6). The leading 
countries in gold fabrication were, as 
follows with quantities in million ounces: 
The Republic of South Africa, 4.85 
(mainly coinage) ; the United States, 3.82; 
Italy, 2.57; Japan, 2.42; West Germany, 
1.82; Turkey, 1.77; the United Kingdom 
and Ireland, 1.49; Spain, 1.35; France, 
1.10; Iran and Afghanistan, 0.90; and 
India, 0.84. 

Gold used in official coins in 1975 was 
estimated to have increased 50% to 4.8 
million ounces in the Republic of South 
Africa and 49% to 0.7 million ounces in 
the United Kingdom, but this use decreased 
85% to 0.3 million ounces in Mexico, and 
87% to 0.3 million ounces in Austria. Hun- 
garian gold coinage dropped to nothing 
from 0.55 million ounces in 1974. 

The Annual Bullion Review of Samuel 
Montagu & Co. Ltd. contained estimates 
of market supplies, as follows, in million 
ounces: New production, 30.2; U.S.S.R. 
sales, 4.5; and other sources, 2.9. Esti- 
mates of offtake, also in million ounces, 
were: Europe, 14.8; the United States, 
4.7; Far East, 5.1; Middle East, 3.2; rest 
of world, 2.7; investors, 7.1; for a total 
of 37.6. The total was 1696 less than the 
estimate for 1974. Increases in gold jew- 
elry purchases in the Far East and Middle 
East were notable during the year. 

Following is a brief review of gold ac- 
tivities by country: 
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Australia.—Production declined in 1975 
despite continued high gold prices. The 
Australia Industry Assistance Commission 
recommended phasing-out tax 
and concessions to gold mining and re- 
moval of restrictions on gold trading and 
on private ownership of gold. In early 
1976 ownership restrictions were removed. 
Gold mining problems in Australia were 
discussed” and a report was published de- 
scribing areas of gold occurrence in Aus- 
tralia? A shortage of labor was evident in 
gold mining and costs were escalating. 
North Kalgurli Mines Ltd. suspended gold 
operations at Fimiston, Western Australia; 
Lake View and Star Ltd. stopped milling 
of custom ores at its plant. Western Min- 
ing Corp., operator of Gold Mines of 
Kalgoorlie (produced 87,394 ounces in 
the last half of 1974) considered closing 
its mines owing to higher costs and lack 
of government assistance. Western Mining 
conducted further exploration on the 
Queen Charlotte ore body and around 
the Kimbalda dome in Western Australia. 

Newmont Proprietary Ltd. awarded 
Austin-Anderson (Australia) Pty. Ltd. a 
contract for construction of a $35 million 
open pit mine and milling facility at the 
Telfer gold deposit in the Paterson Range 
of Western Australia. Mining was planned 
' to begin in 1977 at a rate of 1,200 tons 
per day. Reserves were estimated at 4.2 
nillion tons averaging 0.28 ounce per ton. 
A 3096 interest in the operation was ac- 
quired by Dampier Mining Co., Ltd., sub- 
sidiary of Broken Hill Pty. Co. Ltd. Inter 
Copper N. L. and Nobelex N. L. joined in 
developing the Lone Star gold and copper 
deposit at Tennant Creek in the Northern 
Territory. Also in the Northern Territory, 
Pancontinental Mining Ltd. and Getty Oil 
Development Ltd. began drilling the 
Jabiluka Two ore body where gold veins 
occur in the same area as uranium. Assays 
from a number of drillholes ranged from 
0.2 to 5 ounces per ton over widths of 10 
to 20 feet. At yearend Kalgoorlie Lake 
View Pty., Ltd., began closing its Fimiston 
gold mine, but signed a provisional agree- 
ment with Homestake Gold Ltd., subsidiary 
of Homestake Mining Co. (U.S.) for up 
to $8 million in financing for a 52% 
partnership to revive the gold operation. 

Bénin (previously Dahomey).—New gold 
discoveries in Borgou Province of northern- 
most Bénin were reported as promising. 
Exploration was conducted by a group 
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under the United Nations Office of Tech- 
nical Cooperation. 

Bolivia.—The Government called for for- 
eign participation in a joint placer gold 
mining venture on the Kaka River, north 
of LaPaz. Values averaging 0.008 ounce 
of gold per cubic yard were reported in 
an area near Incahuara. South American 
Placers Inc. (U.S.) continued dredging 
gold on the Tipuani River and at the head 
of the Kaka River; upstream from the 
Tipuani dredges, El Camino Mines Ltd. 
(Canada) prepared to start placer opera- 
tions in early 1976. A group of Bolivian 
companies test-drilled placer ground on 
the Upper Tuichi River. 

Brazil.— Gold consumption in Brazilian 
industry was estimated at 0.51 million 
ounces in 1975, compared with production 
of about 0.25 million ounces. Owing to 
costs of importing gold, the Government 
attempted to encourage new gold produc- 
tion enterprises. A bucketline dredge was 
moved from the United States to Brazil in 
1974 and was expected to be placed in 
service on a gold and diamond placer de- 
posit of Dragagem Fluvial, S.A., partly 
owned by Hanna Mining Co. (U.S.). A 
potentially important gold lode discovery 
was reported in the Rondónia Territory 
near the Bolivian border. Gold Fields of 
South Africa Ltd. acquired stock in a 
Brazilian iron mining company, and the 
possibility was investigated to produce gold 
as a byproduct of iron mining at a new 
property. 

British Solomon Islands.—On Guadal- 
canal, Solomon Islanders mined about 1,000 
troy ounces of placer gold in 1975 at the 
Gold Ridge deposits. 

Canada.—Canadian gold production de- 
clined about 1% in 1975, with lower out- 
puts in Ontario, the Yukon, and British 
Columbia. Output by Province, in thousand 
ounces (with percent change from 1974 in 
parentheses), was Ontario, 747 (down 
796); Quebec, 433 (down 2%); North- 
west Territories, 178 (down 3906); British 
Columbia, 155 (down 496); Prairie Prov- 
inces, 67 (down 1%); Yukon, 21 (down 
20%); and Atlantic Provinces, 20 (up 
2596). Quartz lode and placer deposits 
contributed 75% of the total 1975 pro- 
duction and base metal mines the re- 
mainder. Placer mines accounted for less 
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than 1% of production and were mainly 
active in the Yukon and British Columbia. 

In Ontario Campbell Red Lake Mines 
Ltd. milled 222,196 tons of ore, producing 
139,990 fine ounces of gold in the first 9 
months of 1975 versus 219,861 tons and 
146,547 ounces of gold in the comparable 
period of 1974. Operating costs rose to 
$24.52 per ton of ore treated compared 
with $19.18 per ton in 1974. Operating 
profits were down 4% as a result. Dicken- 
son Mines Ltd. reported tonnage down 
13% to 69,268 tons milled in the first 
9 months of 1975, but gold production was 
up 4% to 27,597 ounces. In the same 
period, Robin Red Lake Mines Ltd. pro- 
duced 18,623 ounces of gold from 27,956 
tons of ore. Dickenson ore reserves were 
343,500 tons averaging 0.475 ounce per 
ton and Robin Red Lake reserves were 
87,600 tons averaging 0.721 ounce per ton 
at the end of September 1975. 

Cochenour Willans Gold Mines Ltd. 
planned to close its Red Lake mining oper- 
ations as a result of escalating costs. A few 
thousand tons of low-grade material was 
milled and driling had outlined about 
200,000 tons of ore averaging 0.22 ounce 
per ton. Also at Red Lake, the Abino 
Gold Mines Ltd. property was explored by 
Dickenson Mines and a significant ore dis- 
covery was reported from drilling offshore 
in the lake bottom. Three drills were op- 
erating at the property late in the year 
and ore tonnage was estimated at over 
700,000 tons. Bulora Corp.’s Madsen mine 
at Red Lake operated at 400 tons per day 
and was believed to have at least 2 years' 
reserves. Eastwood Resources Ltd., con- 
trolled by Bulora, explored a promising 
gold-silver deposit, the Berens River mine, 
120 miles north of Red Lake. 

Rengold Mines Ltd. began milling gold 
ore at its Renabie mine near Missanabie, 
Ontario, beginning at 300 tons per day. 
Ore reserves were estimated at 303,000 
tons averaging 0.224 ounce per ton and 
additional ore was inferred. A promising 
high-grade gold-silver discovery was also 
reported by Rengold about 5 miles south- 
west of the Renabie mine, and trenching 
was underway to expose the ore body for 
sampling. A potentially large gold deposit 
was discovered by Amoco Canada Petro- 
leum Ltd. at Detour Lakes, 130 miles 
north of Kirkland Lake and a few miles 
west of the Quebec boundary in north- 
eastern Ontario. By yearend 1975, 100,000 
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feet of core drilling was expected to be 
completed. Reserves on the order of 5 
million tons or more averaging about 0.2 
ounce per ton were estimated, based on 
partial results. The ore body, covered with 
25 to 125 feet of overburden was discov- 
ered by geophysical surveys and followup 
drilling. 

At Brampton, a few miles west of Toron- 
to, Ontario, Johnson, Matthey & Mallory 
Ltd. was completing a new $5 million 
precious metals refinery, which was sched- 
uled to open in April 1976. 

In Quebec the new mine and mill of 
Agnico-Eagle Mines Ltd. produced at a 
rate of 900 to 1,000 tons per day by year- 
end 1975, after correcting initial milling 
problems, and expansion to 1,200 tons per 
day was underway. In the first half of the 
year 29,029 ounces of gold was produced 
from ores averaging 0.236 ounce per ton. 
Ore reserves were estimated at 2.6 million 
tons averaging 0.29 ounce per ton, prom- 
ising 8 years of operation. Goldex Mines 
Ltd. had disappointing results on an 
8,000-ton test run from its Dubuisson 
Township, Val d'Or area mine, but 
planned additional test shipments. East 
Malartic Mines Ltd. operated its mill at 
about 1,600 tons per day in 1975. Teck 
Corp. Ltd. reported a gold discovery at its 
property on the Bourlamaque Batholith, 
near Val d'Or. Camflo Mines, Limited 
having completed expansion of its mill 
from 1,000 to 1,250 tons per day, milled 
342,578 tons in the first 9 months of 1975, 
producing 66,148 ounces of bullion. Aver- 
age production costs were significantly 
higher than the $46.70 per ounce reported 
in 1974. Sigma Mines (Quebec) Ltd. 
milled 367,414 tons of ore in the first 9 
months of 1975, producing 53,443 ounces 
of gold, and for the period, operating 
costs were $14.82 per ton versus $13.06 
per ton for the corresponding period in 
1974. Ore reserves were estimated at 1.25 
million tons. Construction of a 1,000-ton- 
per-day cyanide gold mill was well along 
at Quebec Sturgeon River Mines Ltd.'s 
Bachelor Lake mines, where reserves to- 
taled nearly 1 million tons averaging 
0.195 ounce per ton. The company also 
was developing a gold property near Tim- 
mins, Ontario. 

A number of companies were active in 
the Val d'Or-Noranda gold belt. Belmoral 
Mines Ltd. used geophysical instruments 
and drilling to outline an estimated 0.5 


682 


million tons of ore averaging 0.2 ounce 
per ton in Bourlamaque and Senneville 
Townships in the Val d'Or area. Thomp- 
son Bousquets Gold Mines Ltd. investi- 
gated a large low-grade gold property (2 
million tons, 0.07 ounce per ton) im 
Bousquet Township and made a 15,000-ton 
test shipment to a custom mill. Pending 
higher gold prices, Noranda Mines Lim- 
ited suspended its work at Dumagami 
Mines Ltd. in Bousquet Township where 
2.5 million tons of ore averaging 0.095 
ounce per ton was developed. Selco Mining 
Corp. continued exploration at its Detour 
mine in Brouillan Township northwestern 
Quebec, where 35.4 million tons of ore 
was estimated to contain 0.39% copper, 
2.3% zinc, 1.04 ounces of silver per ton 
and 0.009 ounce of gold per ton. The 
Chibex gold mine, a new $13 million ven- 
ture of Chibex Ltd. at Chibougamau, 
Quebec, was. inoperative owing to poor 
metallurgical recovery—50% versus an 
expected 90%. Additional funds were 
sought to correct milling deficiencies. 

In the Bathurst area of New Brunswick, 
Zarina Explorations Ltd. explored a rich 
gold-silver-lead deposit in the Millstream 
River area, 12 miles northeast of Bathurst. 
Claymore Resources reported rich placer 
gold results at its claims in the Gold Range 
district of the Yukon bordering Alaska, 
250 miles northwest of Whitehorse. Drilling 
was continued at yearend. In British Co- 
lumbia Caroline Mines Ltd. sought financ- 
ing to develop its Ladner Creek property 
containing an estimated 1.5 million tons 
of gold ore averaging 0.14 ounce per ton. 
Feasibility studies on the project were to 
be completed by mid-1977. British. Co- 
lumbia passed a new Placer Mining Act 
effective June 2, 1975, making it easier 
to obtain placer mining rights. Placer min- 
ing was active at Atlin, British Columbia, 
and several locations nearby. Canex Placer 
Ltd. was expected to begin exploration of 
the Nevex Mines Ltd. Hag Group gold- 
copper property, 23 miles east of Osoyoos, 
British Columbia. Cominco, Ltd. began 
work on the second phase of a $17 million 
expansion of its Con gold mine at Yellow- 
knife, in the Northwest Territories. Ca- 
pacity was to be expanded from 450 to 
1,100 tons of ore per day by the program. 
Ores generally graded 0.5 to 0.7 ounce 
per ton at the Con mine. Terra Mining 
and Exploration Ltd. negotiated for a 
production lease on gold properties at 
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Buckham Lake, 53 miles southeast of 
Yellowknife, Northwest Territories. 

Colombia.—The Government began pay- 
ing market-related prices to gold producers 
for their output, spurring additional pro- 
duction. The Government also created a 
special loan fund for miners and assisted 
in financing Colombia's first gold reduc- 
tion plant near Ibaque, central Colombia. 
Mine production was expected to reach 
340,000 ounces in 1975, based on the 
first half-year results. The municipality of 
Condoto, Department of Chocó, refused 
permission to Mineros Colombianos, S.A., 
to dredge gold upstream from town, owing 
to possible environmental damage and dis- 
placement of a number of individual 
miners, who had questionable claims to the 
ground they were working. 

Congo, Republic of.—A large gold dis- 
covery by a U.S.S.R. exploration team was 
reported at Kalmoueko, 250 miles north 
of Pointe Noire. 

Costa Rica.—Hearne De Costa Rica, 
S.A., tested soil samples from its Miramar 
gold property, a former producer, and 
planned rehabilitation. Other properties, 
the Santa Clara and Mina Recio, were 
optioned to a Canadian firm, which con- 
ducted new exploration on several ore 
zones, one containing an indicated reserve 
of 750,000 tons averaging 0.1 ounce per 
ton available to open pit mining. 

Dominican Republic,—Rosario Domini- 
cana, S.A., began production in April at 
its Pueblo Viejo gold-silver mine and by 
yearend was operating at nearly full ca- 
pacity (350,000 ounces of gold per year). 
The 1975 production totaled 195,941 
ounces of gold and 109,465 ounces of 
silver from 1.7 million tons of ore grading 
0.12 ounce of gold and 0.13 ounce of 
silver per ton. Developments were described 
in several publications. Operating costs 
were expected to be $50 per ounce of 
gold. An increase in milling capacity from 
8,000 to 10,000 tons of ore per day was 
under consideration. The company applied 
to the Government to convert the adjoin- 
ing. Los Cacaos exploration concession to 
a mining concession after developing a 
substantial tonnage of additional oxide gold- 
silver ore reserves. The Government, how- 
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ever, insisted on renegotiation of its agree- 
ments with Rosario and a decision was 
delayed. 

El Salvador.—Bruneau Mining Corp., 
controlled by Rosario Resources Corpora- 
tion, explored the El Dorado gold property, 
last operated about 1953. Extensive geo- 
chemical sampling was included. Canadian 
Javelin Ltd. reopened the Los Encuentros 
gold and silver mine, processing ores at the 
Minas San Cristobal mill and refinery. 
Output in 1975 was expected to reach 
about 75,000 tons averaging 0.09 ounce of 
gold and 5 ounces of silver per ton. 

Ghana.—A new shaft was started at the 
Ashanti gold mine at Obuasi to provide 
an additional 55,000 ton-per-month hoist- 
ing capacity. The shaft is planned for 
7,000 feet and is expected to handle 4 mil- 
lion tons during the estimated 15-year life 
of the mine. 

Greece.—Greek Gold Mines S.A. and 
Masivor Corp. (Canada) began develop- 
ing the first of three gold placer mines at 
Servia, Kozani. Proven reserves were esti- 
mated between 15 and 20 million cubic 
yards with values from 0.02 to 0.03 ounce 
per yard. A large additional yardage was 
inferred. 

Hong Kong.—The Chinese Gold and 
Silver Exchange announced plans to invite 
overseas participation in trading and to 
convert to the troy ounce from the tael 
as a trade unit. 

Honduras.—Gold mining possibilities in 
Honduras were assessed and a map of 
favorable areas was presented." The Gov- 
ernment approved a mining lease to Ali- 
anza Industrial, S.A., subsidiary of NRD 
Mining Ltd. (Canada), covering the 
Tatumbla open pit deposit containing an 
estimated 225,000 tons of ore grading 0.2 
ounce in gold and 0.5 ounce in silver per 
ton. Rosario Resources Corporation 
planned to expand its El Mochito gold- 
silver mine output from 300,000 to 460,000 
tons of ore per year by 1978. 

Indonesia.—R ecorded output of gold bul- 
lion was all from the State Mining Com- 
pany, P.N. Aneka Tambang, and nearly all 
was from the Tjikotok gold-silver mine in 
West Java. Small amounts of placer gold 
were also produced by individual panners 
in Sumatra, Kalimantan, and northern 
Sulawesi. Indonesian law prohibited gold 
exports, and a 30% duty applied to im- 
ports, hence, smuggling was on the rise. 
Gold was also produced in copper concen- 


683 


trates from operations in West Irian, 
amounting to 53,158 ounces in 1974 and 
probably more in 1975. Concentrates con- 
taining about 0.25 ounce per ton in gold 
were exported to Japan for smelting and 
refining. New areas being explored for 
gold were in Logas, Central Sumatra; 
Northern Sulawesi; the Bengkulu area of 
West Sumatra; near Cianjur, West Java; 
in Kapuas, Central Kalimantan; at Gu- 
nung Mas, Central Kalimantan; and in 
the Mahakam Valley of East Kalimantan. 

Mali.—The Mali Government signed an 
agreement with the U.S.S.R. for produc- 
tion of gold at the Kalna mine. Production 
on the order of 50,000 ounces per year 
was envisaged. 

Mexico.—Four silver-gold mines in Gua- 
najuato, being developed by Minera Las 
Torres S.A., were expected to produce at 
a rate of 50,000 ounces of gold annually 
in addition to 7 million ounces of silver 
beginning in 1976. A 2,000-ton-per-day 
mill was scheduled to begin operation in 
early 1976. 

New Zealand.—The Kaniere gold dredge, 
operating on the west coast of New Zea- 
land’s South Island, produced 98% of the 
country's gold output." It was planned to 
move the dredge to the Grey River soon 
when the current area is worked out. 

Nicaragua.—Rosario Resources Corpora- 
tion treated gold-silver ore by flotation at 
its Rosita property and stockpiled tailings 
for reprocessing when installation of a 
cyanide circuit was completed. 

Pakistan.—A project was underway by 
the Pakistan Mineral Development Corp. 
to target gold placer areas for prospecting 
in the upper reaches of the Indus Valley. 
Tests on a large number of borehole sam- 
ples were due for completion by yearend 
1975. 

Panama.—Tuquesa Mining, S.A, re- 
ceived a 15-year permit from the Govern- 
ment for exploitation of placer gold de- 
posits in Darien Province. The company 
had completed a 5-year, $0.5 million ex- 
ploration program, in which, 150 million 
cubic yards of placer material averaging 
about $2 per yard were estimated to be 
available. The site is in a dense jungle 
accessible only by air. Negotiations were 
being conducted for purchase of suction 
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dredges and heavy mining equipment. 
Another large tract was opened for pros- 
pecting in the same region. 

Peru.—Placer gold made up 31% of the 
1974 gold production. 

Philippines.—Gold production declined 
6% to 501,776 ounces in 1975, with much 
of the drop late in the year. This was de- 
spite the reported entry of 7 new gold 
mines into operation adding to 11 existing 
ones. The Government offered a number 
of incentives to gold mining, and producers 
were allowed to sell gold to authorized 
dealers to obtain 10096 loans to finance 
operations.” The Agusan gold mine was 
active,” and Atlas Consolidated Mining & 
Development Corp. planned to reopen the 
Masbate open pit gold mine at Rio Guino- 
batan, Masbate Island, reportedly having 
6 million tons of reserves assaying 0.08 
to 0.10 ounce per ton in gold.* The project 
was expected to cost about $10 million. 

Consolidated Gold Fields Limited signed 
a contract for 40% participation in a gold 
project in Nueva Vizcaya, Luzon, where 
an estimated 16.5 million tons of low-grade 
ore will supply an output of 150,000 
ounces of gold per year. Metals Exploration 
Asia Ltd. explored the Longos prospect in 
Paracale having estimated reserves of 
600,000 tons averaging 0.55 ounce per ton 
and considered a 200,000-ton-per-year op- 
eration. Johnson Matthey & Co., Ltd. 
(U.K.) signed a contract with the Central 
Bank of the Philippines to supervise con- 
struction of a precious metals refinery at 
Quezon, east of Manila. Capacity of the 
plant will be 600,000 ounces of gold and 
450,000 ounces of silver annually. 

Rhodesia, Soutliern.—Rio Tinto (Rho- 
desia) Ltd. purchased the Renco gold- 
copper mine near Fort Victoria and on 
the basis of estimated underground re- 
serves planned a 10-year mining venture. 
Grandeur Gold Mining Co. Ltd. planned 
to produce in 1976 after discovering gold 
at Grandeur Ranch Estates, 35 miles from 
Gatoona. Proven reserves were 182,000 
tons averaging 0.25 ounce per ton; milling 
was planned at 3,000 tons per month. 

Sierra Leone.—Renewed interest was in- 
dicated in Sierra Leone gold deposits, 
where placers were mined in the 1930's; 
a prospecting license was granted to Dia- 
mond Distributors, Inc. (U.S.). 

Sikkim.—Sikkim Mining Ltd. reported 
discovery of a 2-million-ton deposit grading 
0.32 ounce of gold and 2 ounces. of silver 
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per ton at the Kitchu copper property, 
between the eastern border of Nepal and 
southern Tibetan border. Construction of 
a smelter and refinery were considered. 

South Africa, Republic of.— Gold pro- 
duction declined for the fifth consecutive 
year, down 6% compared with the 1974 
output. Ore production totaled about 74.5 
million tons, with grade averaging 9.51 
grams per ton (0.28 ounce per short ton). 
The average grade was 30% below that 
of 1970, when gold prices began rising, 
while. the tonnage mined was the same. 
Working costs rose sharply during 1975. 
At mines of the Anglo-American Group, 
costs rose 22% during the year ending 
in September. 1975. A major factor was 
labor costs which rose nearly 40%. 

A September devaluation in the South 
African rand, amounting to 17.9%, in- 
creased the rand payments to gold pro- 
ducers but made it more costly to import 
supplies and equipment needed from 
abroad. As a result of inflationary trends, 
working costs were expected to rise 15% 
to 25% in 1976. However, the supply of 
miners was expected to ease, with improve- 
ment in recruiting and a decline in labor 
disputes; the trends favored increased ton- 


nages from many mines, although a fur- 


ther decline in the average ore grade was 
expected. Several mill expansion projects, 
due for completion in 1976, should add to 
tonnages treated. 

The seven large gold producing groups 
reported the following outputs in 1975 
(in million ounces, with 1974 outputs in 
parentheses): Anglo American Corp. of 
South Africa, Ltd., 9.16 (9.65); Gold 
Fields of South Africa Ltd., 4.34 (5.02) ; 
Rand Mines Ltd., 2.57 (2.80); Union 
Corp., 2.38 (2. 51); General Mining « 
Finance Corp., 1.70 (1.86); Anglo Trans- 
vaal Consolidated Investment Co. Ltd., 
1.38 (1.48); and Johannesburg Consoli- 
dated Investment Corp., 1.09 (0.96). The 
seven accounted for about 99% of South 
African gold production. A total of 39 
gold mines was represented by these 
groups. Eight of the mines also reported 
production of uranium as a byproduct or 
coproduct. The largest of these was the 
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Vaal Reefs, followed by the Harmony, 
Buffelsfontein, and  Hartebeestfontein 
mines. 

Three new mines were scheduled for 
production by 1981 or earlier. Union Corp. 
planned to open its Unisel mine on the 
Jurgenshof farm, Orange Free State, in 
September 1978. Using longwall stoping 
for mining, the property was to produce 
75,000 tons per month, yielding 0.41 ounce 
per ton in gold. Ore reserves were esti- 
mated at 14.5 million tons. Gold Fields of 
South Africa planned to start production 
at its Deelkraal mine in 1980 and extract 
ore averaging 0.33 ounce per ton at a 
rate of 60,000 tons per month initially, 
increasing to 140,000 tons per month by 
1983. By yearend two shafts had pro- 
gressed to about 1,000 feet below the col- 
lars. Ore reserves were estimated at 45 
million tons. At Anglo American Corp.'s 
Elandsrand mine, on the Buffelsdoorn farm 
northeast of the Deelkraal mine, initial 
shaft sinking reached depths of about 800 
and 500 feet on two shafts, one for men 
and material and the other for ventilation 
and hoisting ore and rock. The mine was 
scheduled to begin production in 1981 and 
ultimately produce at a rate of 150,000 to 
170,000 tons per month. 

South Africa's proven ore reserves at the 
first of the year were reported at 287.7 
million tons (“fully developed and blocked 
out") averaging 0.364 ounce of gold per 
ton. Exploration was accelerated in 1975 
to the highest levels ever recorded. Over 
500 surface and underground drills were 
operated and airborne geophysical surveys 
were conducted over many areas. Bly- 
vooruitzicht Gold Mining Co., Ltd., 
reported finding rich intersections with the 
Main Reef in the western portion of its 
mine near the No. 2 shaft. Free State 
Saaiplaas Gold Mining Co. Ltd. began 
shaft sinking at its mine in the Orange 
Free State in a program to expand capacity 
from 1.2 to 2.4 million tons per year by 
1979. The shaft was to go 7, 380 feet deep. 
Also in the Orange Free State, Free State 
Geduld Mines Ltd. was expanding capacity 
from 200,000 to 237,000 tons per month. 
Randfontein Estates Gold Mining Co., 
Ltd., announced a major expansion to 
increase capacity from 73,000 to 250,000 
tons per month by 1979. About half of the 
company's capital expenditures went into 
development in the Cooke section, with 
emphasis on completion of the No. 2 shaft. 
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Expansion included provision for a new 
integrated gold and uranium facility. 
Freddies Consolidated Mines Ltd., upon 
being acquired by Free State Geduld 
Mines Ltd. of the Anglo American group, 
was to expand mill operations from 59,000 
to 88,000 tons per month. Loraine Gold 
Mines Ltd. announced it would proceed 
with a $40 million expansion to raise its 
milling rate from 104,000 to 200,000 tons 
per month by 1979. 

The Western Areas mine, which merged 
operations with the Elsburg mine in 1974, 
increased milling rates from 300,000 to 
390,000 tons per month, was expanding its 
gold treatment units, and planned to begin 
sinking a third shaft in the Elsburg section. 
The East Driefontein mine was expected 
to reach capacity operation of 180,000 
tons per month by the end of 1976.” 
Three reef systems were mined, the 
Ventersdorp Contact, the Carbon Leader, 
and the Main Reef, extending in the mine 
from 3,200 feet deep in the north to 
nearly 13,000 feet in the south. Quantities 
milled in 1975 totaled 1.46 million tons 
averaging 0.56 ounce per ton. Anglo 
American Corp. of South Africa, Ltd. 
planned a $115 million facility to retreat 
old mill tailings on the East Rand near 
Johannesburg to recover gold, pyrite, and 
uranium. The plant, to be commissioned 
in 1978, was scheduled to treat 1.5 million 
tons of tailings per month and to have an 
operating life of 20 years. Products would 
include annually 200,000 ounces of gold, 
400,000 pounds of uranium oxide, 300,000 
tons of sulfuric acid, and 140,000 tons of 
pyrite. Processing will involve flotation, 
roasting, acid treatment of uranium, and 
cyanidation of gold. 

United Kingdom.—Beginning April 15, 
1975, the British Government restricted 
the import of gold coins and medals to 
dealers only and prohibited the purchase 
of new gold coins by British citizens. Citi- 
zens were prohibited, also, under the new 
regulations from buying  British-minted 
gold sovereigns having a 1974 date. The 
restrictions were imposed to stem the out- 
flow of foreign exchange for gold. 

U.S.S.R.—Gold sales to other countries 
were estimated by industry sources at 4.5 
to 4.8 million ounces in 1975 compared 
with 7.1 to 7.3 million ounces in 1974. 


15 Mining Magazine (London). East Driefontein 
Building Up to Capacity. V. 28, No. 5, May 1975, 
pp. 373-374. 
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The U.S.S.R. issued a 10-ruble gold coin 
called the Chervonetz, containing about 
0.25 ounce of fine gold, and during the 
year produced about 250,000 units, of 
which an estimated 50,000 were shipped 
to the United States for sale. Soviet citi- 
zens were not allowed to own the coins, 
so the status as legal tender was ques- 
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tionable. 

Zambia.—Gold production was sched- 
uled to begin before yearend at the Luiri 
mine (formerly the  Dunrobin), near 
Mumbwa, west of Lusaka. The mine was 
owned by Zambian Mindeco Small Mines 
Ltd. 


TECHNOLOGY 


Bureau of Mines research on gold re- 
covery methods centered on leaching tech- 
niques as the best approach to extraction 
from low-grade ores. The Bureau's Reno 
Metallurgy Research Center assembled a 
trailer-mounted demonstration unit to per- 
form field tests at active gold mines using 
newly developed methods of gold extrac- 
tion. One method employed alkaline alco- 
hol solutions to strip gold from the acti- 
vated carbon used to collect gold from 
cyanide solutions. Using a 10% to 20% 
methanol or ethanol additive to the con- 
ventional - hot caustic cyanide strip solu- 
tions achieved much more rapid and com- 
plete gold and silver removal. A patent 
was issued on the hot caustic method by 
which gold-loaded carbon is contacted with 
a solution of sodium hydroxide and sodium 
cyanide at temperatures of 150° C to 
165” C to dissolve the gold.” Relatively 
small amounts of solution are required and 
the resulting concentration is high. 

Also to be demonstrated in the Bureau's 
mobile unit is a new procedure for sepa- 
rating silver from gold solutions. By re- 
moving silver in a simple precipitation 
step, gold of much higher purity can be 
produced at the millsite. A sodium sulfide 
precipitation/carbon adsorption method 
was shown to be an effective means of re- 
covering silver and gold separately from 
cyanide solutions. Àn important advantage 
was that the technique greatly reduces 
the amount of activated carbon required 
for processing solutions relatively rich in 
silver. The process was adopted on a com- 
mercial scale by the Toulon Milling and 
Mining Co. in Nevada. 

Other work at the Reno station included 
successful application of an electrooxida- 
tion technique to treat a gold telluride 
concentrate containing 52 ounces of gold 
per ton. Gold extraction was 94.696 and 
the electrical energy consumption was 168 
kilowatt hours per ton of concentrate. The 
technique was also applied to a carbona- 


ceous ore containing 0.14 ounce of gold 
per ton, but achieved only about 50% 
extraction with similar energy applied. The 
cell used was airlift bipolar, with four 
electrodes suspended in a 3096 pulp den- 
sity-10% sodium chloride ore slurry. 
Electrolysis pretreatment of samples of 
carbonaceous gold ores from Montana 
using a larger flow-through cell showed a 
1% to 18% increase in gold extraction 
over conventional cyanidation utilizing 23 
to 56 kilowatt hours per ton. Work was 
also conducted at the Reno facility on 
extracting byproducts in black sands from 
placer gold mining operations in northern 
California. 

The Salt Lake City Metallurgy Research 
Center worked with the Defense Disposal 
Agency, Ogden, Utah, and Battle Creek, 
Mich. to assist that agency in precious 
metal scrap handling. Electronic scrap was 
evaluated and analyzed. Some results, in 
ounces of gold per ton, were connectors, 7 
to 374; circuit boards, 37; circuit frames, 
149 (242 stripped). 

Small scale carbon-in-pulp cyanidation 
tests, simulated heap leaching, and other 
amenability tests were conducted on ores 
from a number of mines in the Western 
States. A 97.3% overall recovery was 
achieved from one ore grading 0.35 ounce 
of gold per ton using the carbon-in-pulp 
method. Research on a refractory ore from 
the Mercur district in Utah showed that 
better recovery was obtained by cyaniding 
ore composites than was indicated by indi- 
vidual sample tests, apparently owing to 
interaction or better distribution of ar- 
senic, carbon, and other impurities. The 
gold recovery was increased 10% or more; 
overall recovery, however, was only on 
the order of 80%, owing to problem ele- 


18 Fischer, D. D. Process for Recovering Ad- 
sorbed Gold and/or Silver From Activated Carbon. 


.S. Patent applied for Ser. No. 559,941, filed 
Mar. 19, Do 
17 Ross, J (assigned to Secretary of the In- 


Gold from Activated 


terior). Miei of Desorbin 
Carbo Nov. 18, 1975. 


bon. U.S. Pat. 3,920,403, 
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ments. Column cyanidation tests showed 
that two-thirds of the gold in a heap leach 
operation in California, with ore grading 
0.07 ounce per ton and crushed to H- inch 
size, could be extracted in about 30 days. 
Low-cost refining methods for gold and 
silver, adaptable to a small- to medium- 
size mine operation, were considered as a 
subject of new research. 


Cyanide disposal problems were dis- 
cussed at the September 1975 meeting of 
the American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers at Salt 
Lake City, Utah. Titles of papers pre- 
sented were as follows: Toxic Pollutant 
Effluent Standards; Description Rationale 
and Compliance Procedures; Design of 
Impoundment and Evaporation Ponds and 
Embankments for Cyanide and Other 
Toxic Effluents; the Chemical Basis of 
Techniques for the Decomposition and 
Removal of Cyanides; Chemical Oxidation 
of Cyanide Species by Ozone with Irradi- 
ation from Ultraviolet Light; and Cyanide 
Disposal at Homestake Mines. At the same 
meeting a report was given on the geology 
and geochemistry of the Getchell dissem- 
inated gold deposit, Humboldt County, 
Nev. 

A successful heap leach gold cyanidation 
operation was established during the year 
at a New Mexico site near Albuquerque.” 
A list of major equipment and a cost sum- 
mary were provided. Use of a fluidized 
bed reactor for roasting ore and special 
procedures with graphitic gold ores were 
described in a report on a large Canadian 
gold cyanidation and flotation mill.“ 
Technical details on the construction and 
operation of a new gold mine and milling 
facility in the Dominican Republic were 
revealed.” The mill uses countercurrent 
decantation and has semiautogenous grind- 
ing, with capacity of 8,000 tons per day. 

Advantages of the fire assay for gold and 
silver over other techniques of analysis 
were discussed, and procedures were de- 
scribed." Reclamation of gold mine tailings 
was the subject of a report describing how 
to rehabilitate a tailings area.“ Gold- 
dissolving bacteria, capable of dissolving 
up to 2.15 milligrams of gold per liter of 
solution in 2 to 3 months, have been dis- 
covered.” Gold was also recovered from an 
acid solution using mold fungi. 

Equipment for high-capacity gravity 
separation, suitable for alluvial gold treat- 
ment, was described.“ Testing of equipment 
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was underway which would monitor par- 
ticle size in milling at the Welkom mine, 
Orange Free State, Republic of South 
Africa, and which was expected to increase 
gold recovery about 0.4%.” Particle size 
control within 196 was said to be possible. 

In mining, the Welkom mine was able 
to speed up underground tunneling, using 
jumbo drill rigs operating from both ends 
of a 1.3 mile haulageway, completing the 
work in 16 months.” At the Libanon gold 
mine, also in the Republic of South Africa, 
a full face tunnel boring machine was used 
for the first time to cut an 11-foot- 
diameter opening (raise borers had been 
used in raising since 1968)." An armored 
conveyor with integral blast screen, de- 
signed for use in a typical South African 
gold mine, was said to be capable of clear- 
ing blasted rock along a 130-foot face in 
] hour.? 

A method of eliminating blasting in ore 
extraction from South African gold mines 
made some progress during the year. Sev- 
eral articles were published describing ex- 
perimental machines which cut slots in a 
gold bearing quartz conglomerate reef,“ 
reducing the amount of waste taken in 
mining the thin ore zone.” Boring of closely 
spaced holes along the reef as a means of 
extraction was another technique studied. 


18 Chisholm, E O. Junior Company Success 
Story: Canadians Operating Gold Leaching Opera- 
tions in New Mexico. p. 5 ern Miner, v. 61, No. 
27, September 1975, 59. 

10 Rainsay, E. Milling at Kerr Addison Mines 
Limited. Soc. Min. Engrs., AIME, Preprint No. 
75-B-26, 1975, 7 pp. 

20 Sisselman, R. Rosario Dominicana Launches 
Tatin America’ 8 TO Gold Mine. Eng. and Min. 
fs No. See? 1975, pp. 71-78. 

21 Williams, c! T J. Seidemann, I. and 
R. awley. E Metal Assay: Is Fire As- 
Am. Lab., August 1975, pp. 


2 Keller, H. and J. C. Leroy. The rag vi 
Reclamation of Gold Mine 11 d. Min 
J., v. 96, No. 6, June 1975, . 45-46. 

23 ‘Wor ld Mining. XI Mineral. Proceso Wess 
in Cagliari, Italy. V. 28, No. 7, 1975 9, p. 48 

24 Terrill, I. J., and J. B. Vial Elements of 


h- Capacity Gravity Separation. Canad. Min. 
and M Bull., v. 68, No. 757, May 1975, pp. 


25 HM inin ng Journal (London). Methods & Ma- 
chines: onitoring Pornos Size and Solids Con- 
sent in lung oon Ores. V. 284, No. 7310, Sept. 

20 Canadian Mining and Metallurgical Bulletin. 
Welkom Gold Mine 119 Tunnelling Pace. V. 68, 


say Here TO Stay. 
63-09. 


No. 157, May 1975, 
World Anu BA Mines 1 Tunnel Bor- 
ing. V. 5. May 1975, p. 


4 ` Underground 
ine Armoured Conveyor. V. ; 
May 1975, pp. 397-398. 

Ne; Enginering and Minin Journal. Reef Slotting 
Rate in S. 8 Tripled By Radial Rock Slotter. 
V. 176. 4, April 1975, p. 37. 

World Mining. Reef Cutting Breakthroughs Re- 
ported in South Africa. V. 28, No. 4, April 1975, 
pp. 48-51. 


28 Mining a azine 
cid old 
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A new design for a movable shaft sinking 
head frame utilizing a “floating raft” was 
used at a South African gold mine.“ 
Development plans, technical details, and 
cost breakdowns were given for the new 
Elandsrand mine, expected to come into 
operation in 1981 near Carletonville, 
South Africa. 

New evidence was developed appearing 
to confirm the role of well-differentiated 
Precambrian plant life in gold deposition 
in the Witwatersrand area of South 
Africa.“ A series of excellent photographs 
document the evidence of bacteria, algae, 
fungi, and lichenlike plants associated with 
the gold. At a mine in Japan, conditions 
leading to deposition of gold in a typical 
epithermal deposit were established.™ Gold 
was believed to be transported as gold- 
sulfur complexes rather than gold-chloride 
complexes and precipitation was mainly 
caused by an oxidation process. 

A company in Providence, R.I., reported 
development of an ion exchange method 
using a coiled plastic tube filed with 
resins to extract gold, silver, rhodium, and 
other metals from plating solutions.* Im- 
provements were described in flotation of 
pyrite containing gold values in South 
Africa." 

Patents were issued on processes of sol- 
vent extraction of gold using propylene o: 
ethylene carbonate," aqua regia separation 
of gold from platinum- group metals,“ 
and production of high-purity gold powder 
from a cyanide plant precipitate." 
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An evaluation was made of sources and 
processes for secondary precious metals 
recovery, and types of equipment used in 
smelting and refining were described." 
The quarterly series of the Chamber of 
Mines of South Africa contained a variety 
of articles on new gold uses and tech- 
nology.“ 

20 World Mining. Shaft Sinking Starts at Elands- 


rand Using New Movable Steel Headtrame to 
Speed Work. V. 28, No. 4, April 1975, pp. 70-71. 


81 Mining Magazine (London). Elandsrand: 
South Africa's New Deep Level Producer 
Tae Shape. V. 113, No. 5, November 1975, pp. 
a Hallbauer, D. K. The Plant Origin of the 
Witwatersrand, wee ? Min. Sci (Johan- 
nesburg), v v. April 1975, : ' 1117131. 
33 Hattori, K. K. Geochenistry of Ore Deposition 
at the Yatani Lead-Zinc and a eposit, 
Japan. Econ. Geol., v. 70, No. 4, June-July 1975, 
PP. 677-693. 


American Metal Market. Develop Metal Re- 
Covery System. V. 82, No. 199, Oct. 14, 1975, p. 


85 Dekok, S. K. 
tion. South African Inst. of Mi " 
Specia Issue, v 76, A id 1375. pp. 139-141. 

Chamber of Mines of South Africa Gold d ui 


Gold Concentration By Flota- 


Gold Concentration by Flotation. V. 9, No. Se 
uary 1976, p. 19. 

39 Stephens, B. G. (assigned to W. M. ing, 
Jr.). Soivent Extraction of Metals With a Cyclic 


7 Carbonate. U.S. Pat. 3, 912, 801. Oct. 14, 


* Pittie, W. H G. Overbeek, and K. F. Doi 


(assigned to Swarsab Mining. 5 and 
Development Co. eparation and 


(Pt 
Tarification of Gold. . K Led d 929,469, Dec. 30, 


38 Bovey, H. J., A. Temple, and B. J. Gold- 
swain (assigned to Anglo American Corp. of South 
Africa td’). 59 del High Purity Gold Powder. 
U. S. Pat. 3, n 845 : 

39 Wilson, B., an R "a oberts. Secondary Pre- 
a Metals R 109 3 5 wiet Soc. of AIME Paper 
A-75-55, 1975 

46 Chamber of Mines Lef South Africa Research 
on (Johannesburg). Gold Bulletin. V. 8, 
Nos. , 1975 issues ( quarterly publication). 


Table 3.—Mine production of recoverable gold in the United States, by State 
(Troy ounces) 


State 1971 1972 1978 1974 1975 
Alaska TCC 18,012 8,639 7,107 9,146 14,980 
Ah 94,038 102,996 102,848 90,586 85,790 
California A 2,966 974 3,647 5,049 9,606 
Colorado 42,031 61,100 63,422 52,088 56,488 
Ihr ³ĩðq, ͤ y 2 uu 3,596 2.884 2,696 2,898 2,529 
Montana -.-.--....... rocas 15,613 28,725 27,806 28,268 17,259 

EH 374,878 419,748 260,437 298,754 832,814 

New Mexico 10,681 14,897 18,864 15,427 15,049 
Oe 244 W W W W 
South Dakota ` l oo... 513,427 407,430 357,575 348,728 804,985 
ennessee ` cce o eee 192 176 68 18 W 
Ute. sane ue eee 868,996 862,413 307,080 254,909 189,620 
Other States 55,434 41,961 29,200 26,025 24,187 
«O EEN 1,495,108 1,449,948 1,175,750 1,126,886 1,052,252 


W Withheld to avoid disclosing individual company confidential data; included in “Other States.” 
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Table 4.—Mine production of recoverable 
gold in the United States, by month 


(Troy ounces) 


Month 1974 
January AS 87,860 
Februar 87,624 
March .........--.----- 101,648 
VVV 104,682 

A A 106,801 
n 100,052 
/ AA 82.089 
August .. .. . 85,601 
September ..........---- 89,485 
October 22- 97.674 
November 98.098 
December  .............. 927 


95.781 
1,062,252 
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Table 6.—Production of gold in the United States in 1975, by State, type of mine and class 
of ore, yielding gold, in terms of recoverable metal 


Lode 
1 Gold ore Gold-silver ore Silver ore 
roy — 
State ounces Troy Tro Troy 
of Short ounces Short ounces Short ounces 
gold) tons of tons of tons of 
gold gold gold 
Alaska .. 14,980 EN a Geer e ae 55 
Arizona 808,485 2,664 21,658 28 m TH 
California nnnannn 4, 860 23, 696 8,833 w iu Se 
Colorado --»2= 2>- 209 62,950 2,196 Se zc W W 
Idaho APA A ee EP 2,566 276 96 520,215 659 
Montana een 146 526 207 21,448 2,967 71,455 546 
Nevada .... .. a 23 8,768,195 296,917 50,478 2,155 708 24 
New Mexico >>.. SS 16,000 1,611 W das ue 
South Dakota ... =-=- RN 1,473,882 304,935 us Sa a aid 
Other States! 1 25 66,002 24,085 43,330 6,369 79,768 212 
Toetaalalkl 2 20,243 5,721,802 686,724 187,010 11,528 672,141 1,441 
Percent of total gold .. 2 Sec 61 Su 1 d (3) 
Lode 
Copper ore Lead ore Zinc ore 
Troy Troy Troy 
Short ounces Short ounces Short ounces 
tons O tons of tons of 
gold gold gold 
Alaska t€ us 2 Za M — 
Arizona 180,884,919 82,885 SE ee os AM 
California 223 2 EP PE 2,160 4 
Colorado 3,690 223 900 88 177,494 367 
Idaho lance ede W W 188,274 1,072 W W 
Montana „an... Neen 15,545,567 13,817 ES zd ew e 
Nevada .. NEEN 6,822,922 38,288 250 1 800 188 
New Mexico enl 19,401,491 12,684 -— "e W W 
South Dakota een c Sa E E "s E 
Other States! __ 27,886,056 183,727 25 1 161,247 212 
l 199, 544, 868 825,576 189,449 1,112 841,701 721 
Percent of total gold EN 81 "EN (3) e (3) 
Lode 
Copper-lead, lead-zinc, 
copper-zinc, and Old tailings, etc. Total 3 
copper-lead-zinc ores 
Troy Troy Troy 
Short ` “ounces Short ounces Short ounces 
tons O tons of tons of 
gold gold gold 
Alaska ! SR ES PM E 14,980 
C nennennnnnnnnnn 94,834 385 65,759 328 180,875,655 85,790 
California ae, Se W 29,199 9,606 
Colorado -...... 967,998 52,021 w W 1.295.285 55,483 
Idaho: carios 8 1,018,724 466 oo — 1,759,152 2,529 
Montan 81 19 605 57 15,639,682 17,259 
Nevada en 408,170 222 12 46 11,046,585 882,814 
New Mexico ->-- a SE uu ius 19,553,193 15,049 
South Dakota ..........----- 8 dee Se Se 1,478,382 804,935 
Other States! i 2,280,788 881 2,491 4 482 29,714,845 218,807 
Total. cada o aa 4,710,590 58,994 68,867 918 211,886,428 1,052,252 
Percent of total gold SR 5 TN (3) Ge 100 


W Withheld to avoid disclosing individual company 


confidential data; included in “Other States.” 


1 Includes Oregon, Tennessee, Utah, and Washington and items indicated by symbol W. 


2 Less than 14 unit. 


s Data may not add to State totals due to items withheld to avoid disclosing individual company 


confidential data. 


* Includes byproduct gold recovered from tungsten ore in California. 


692 MINERALS YEARBOOK, 1975 


Table 7.—Gold produced in the United States from ore, old tailings, etc, in 1975, 
by State and method of recovery, in terms of recoverable metal 


Total Ore and old tailings to mills 
ore, old Crude ore, old 
GE Recoverable Congentratgs ` Gaz 
testi 1 Thou- A on recoverable metal 
ong short Amalga-  Cyani- Concen- Thou- 
short tons 1 mation dation trates Troy sand Troy 
tons) (troy (troy (short ounces short ounces 
ounces) ounces) tons) tons 
Arizona ass 2169,245  ?168,788 | = 2,591 2,747,026 77,788 457 5,411 
California 829 828 999 29 2,858 8,480 1 288 
Colorado 21,400 21,896 12,824 1,898 154,207 41,113 4 439 
dane 1,986 1,983 = — 164, 303 2, 268 3 261 
Montana 19,880 19.262 xe ees 297,177 18,856 118 8,757 
Nevada .......-- 2421,712  3*21,661 421 298,099 874,414 33.689 51 576 
New Mexico .... 219,586 219,518 uius 1,611 661,104 12,888 78 605 
South Dakota 1,478 1,478 PS 804,985 ES n = ege 
Utah .........-— 27,752 27,609 = = 687,750 184,026 148 5,595 
Other States ... 5,116 5,110 83 8,667 288,748 14,605 6 857 
Total 267,629 266,778 18,788 617,880 5,277,587 383,157 856 17,789 


1 Includes some nongold-bearing ores not separable. 

2 Includes tonnages from which gold is heap leached. 

3 Excludes tonnage of tungsten ore from which gold was recovered as a byproduct. 
* Includes tonnages from which gold is vat leached. 

5 Includes Oregon, Tennessee, and Washington. 


Table 8.—Gold produced at amalgamation and cyanidation mills in the United States 
and percentage of gold recoverable from all sources 


Bullion and precipitates 


recoverable Gold recoverable from all sources 


(troy ounces) (percent) 
ae Amal Cyani Amal C i 
: alga- ani- malga- ` yani- : 
mation dation mation dation Smelting? Placers 
! MISES 23.071 832,463 0.2 55.7 43.0 1.1 
17§§öàõ‚ ͥ ͥ ſ suce 3,999 792,364 3 54.6 44.2 9 
1078 EE i 15,381 583,811 1.3 49.6 48.1 1.0 
1111 ee cee 11,749 618,137 1.0 54.9 48.0 1.1 
1975 o dic 13,783 617,330 1.8 58.7 88.1 1.9 


1 Crude ores and concentrates. 
Table 9.—Gold production at placer mines in the United States, by method of recovery 


Gold recoverable 


Material | — Y —— TQ 
Mines Wash- washed Average 
Method and year produc- ing (thousand Thousand Value value 
ing plants cubic troy (thou- per 
yards) ounces sands) cubic 
yard 
Bucketline dredging: 
1978 EE 2 2 1649. 4 $402 $0.619 
I/ ͤ eder tec 2 2 1656 5 877 1.336 
17777 lr 4 5 12,715 14 2,814 .862 
Dragline dredging: | 
17! NU usz2s= s 3 3 255 31 115 r 4 1.055 
111111111 —— n 1 1 13 1 131 9.984 
A A 6 6 210 3 469 2.229 
Hydraulicking: 
%% A 12 12 245 2 167 .682 
1974 EE 16 16 . 223 2 881 1.710 
91 A 16 17 131 1 171 1.302 
Nonfloating washing plants: | 
10739 EE 34 84 232 35 454 r 4 1.906 
1974 RE ³Ü 1A A A 14 14 22 33 481 r 4 3 000 
TI Di ta En 11 11 (2) 82 269 (4) 


See footnotes at end of table. 
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Table 9.—Gold production at placer mines in the United States, 
by method of recovery—Continued 


Gold recoverable 


Material —— — —ę—: ÑV 
Mines Wash- washed | Average 
Method and year produc- ing (thousand Thousand Value value 
ing plants cubic troy (thou- per 
yards) ounces sands) cubic 
yard 
Underground placer, small-scale 
mechanical and hand methods, 
and suction dredge: 

i ets 20 3 19 (5) $43 $2.263 
1074 ln 88 10 5 105 1 126 1.208 
1975 A ad e te 12 8 27 (5) 47 1.752 

Total placers: 
7 EE 71 54 121,000 312 1.181 r 4.731 
T0174 oen aic Ls 43 88 12999 3 12 1,976 r 11.623 
1970. o 8— 49 47 123,083 320 93,269 . 4.978 


1 Does not include platinum-bearing material from which byproduct gold was recovered. 

2 Excludes tonnage of material treated at commercial sand and gravel operations recovering by- 
product gold. 

3 Includes gold recovered at commercial sand and gravel operations recovering byproduct gold. 

* Gold recovered as a byproduct at sand and gravel operations not used in calculating average 
value per cubic yard. 

5 Less than 15 unit. 

* Data do not add to total shown because of independent rounding. 


Table 10.— U.S. refinery production of gold 
(Thousand troy ounces) 


Source 1971 1972 1978 1974 1976 

Concentrates and ores: ! 
Dirt: ð - b7 1,437 1,478 1,210 1,021 1,098 
Dia Foren eme md dua Ed EE ae ai. 119 125 112 185 i 250 
ug BEE EEN 122 
ee | 2,202 2,107 1,779 no | 1.574 
Total production L222 3,758 3,710 3,101 8,182 4,089 


1Includes other primary sources. 


Source: 1971-74, Office of Domestic Gold and Silver Operations, U.S. Department of the Treas- 
ury; 1975, Bureau of Mines, U.S. Department of the Interior. 


Table 11.—U.S. consumption of gold by end use 


(Thousand troy ounces) 


End use ! 1971 1972 1978 1974 1975 

Jewelry and arts: 
, ß edm ead Ta NA NA NA NA 1,747 
Fine gold for electroplating 222 NA NA NA NA 81 
Gold filled and other 2222 NA NA NA NA 802 
Total ³ĩoÜ.Gjé ³ AAA eei 4,299 4,344 3,473 2,402 2,080 
Dental’ JJ. EE 750 750 679 509 595 
Industrial H A A Aik gee 
Karat gold inet ð NA NA NA NA 89 
Fine gold for electroplating -~--~ NA NA NA NA 2 592 
Gold filled and other NN NA NA NA NA . 428 
Total. ee 1,884 2,191 2,577 1,740 1,059 
Investment ... eee Em Gas Ge VE 258 
Total consumption 6,938 — 7285 6,120 4,651 *8,998 


NA Not available. 
1 As reported by converters of refined gold. 
2 Figure as reported; however, 15% to 20% of this is estimated to go into jewelry as an end 


roduct 
8 Fabricated bars, medallions, coins, and other products primarily for investment. 
* Data do not add to total shown because of independent rounding. 


Source: 1971-74, Office of Domestic Gold and Silver Operations, U.S. Department of the Treas- 
ury; 1975, Bureau of Mines, U.S. Department of the Interior. 
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Table 12.—U.S. exports of gold in 1975, by country 


Ore, base bullion 
and scrap Refined bullion 
Destination Value Troy Value 
Troy (thou- ounces (thou- 
ounces sands) sands) 
nils... sae dads M m 4 $1 
Belgium- Luxembourg 155.506 $24,855 s= "E 
Brazil -- -- 39,695 6,231 
Canada: eebe 28,111 4,456 206,989 86,319 
Germany, West 16,003 2,718 422,785 70,098 
A A 8 E e 321 53 
Hong Kong Mé m 3,874 681 
Maly: os soe aw 89 66 
PARDON: EE aa 40,305 6,421 5,050 886 
Lebanon EE = Ha 2,640 582 
IL EA 8 a SE 108,789 18,875 
IL ER A A PS 27 
Singapore ANNE eee 11 2 807,138 84,079 
Switzerland ucc TORO TENSION AE 825 121 166,875 27,675 
United Kingdom c eese 153,209 25,081 1,841,832 234,214 
Venezuela `. ee EN EE oo. oo ooo. SS SES 894 
TOTAL uscar —H 898,970 68,664 8,101,812 429,278 
Table 13.—U.S. imports (general) of gold in 1975, by country 
Ore and base Refined 
bullion and scrap bullion 
Country Value Value 
Troy (thou- Troy (thou- 
ounces sands) ounces san 
Argeneinnnnss 21 83 16,444 $2,564 
Australia c 32,749 5,290 00 85 
P QD), EVEN Su anaa Se ES 19,992 8,719 
Bahamas eer 8 1 Sib ¿s= 
Belgium Luxembourg „ 3 (1) 804 143 
HII!!! as 150 25 5,580 872 
CTT TEE 66,271 10,679 1,068,129 171,885 
GI ³· cece EE 4 66 as en 
China, People's Republic of 2,235 365 499 88 
Ger s dunan nanna 9 59 ER ste 
Costa. Reg ³·1VVAà.. A wid cm sic ie 498 84 ERE ew 
Dominican Republic ........----..-.--.-.--- 9,855 601 T" e 
El Salvador 22 21 e SEA 
Francë “escocia we 246,158 46,011 
Germany, West 19,995 4,030 14,914 2,714 
Guatemala 8 ER a 
Pi A AO 8 126 18 ies ó 
Honduras .... .. >> nnn... 2,216 262 Za EH 
Hong Renn 2,113 842 8 1 
Indonesia. ..... as U. U JU mra U JU J U U JU e ipae ene 2 (1) s ae 
pees BEE — 
EE UNDER USA EE = E 55,279 9,515 
KEE 1 )))) AA AA 1.483 145 => ud 
d 1 EBORE ⁰• A 2,234 322 — Ge 
MECO n ¿L SOL ¿OOO ⁰ m ð m 6,058 805 777 122 
Netherlands 3 16.106 2,986 
Netherlands Antilles NEEN A AN 857 18 66 11 
Niear agua ANN 15,341 2,893 162 20 
NOPWHY A os 4,259 740 ZE Soss 
FU oe oe eee aaa 6,755 628 1,643 112 
Pirna sa nnna == = 1,597 262 
Peru AAA x ee ĩ˙— 20,422 8,232 E AE 
Philippines ENEE 37,482 6,208 ae m 
Singapore eee nn 44,582 7,401 57 9 
South Africa, Republic of. 26,487 4,995 4,038 627 
South West Africa .... Lc cc cem 2,824 480 as EM 
Sweden zac.scu sumam uice 8 1 AS š 
Switzerland 0 892 171 495,124 91.574 
CP ⁰¶o u y etn eU 1,105 209 8,228 562 
United Kingdom 2,838 418 347,715 65,268 
,,, e e ie S ,158 605 
Venezuela 3,475 81 1,590 257 
Vietnam, South == < 20 8 
Lugos lava s we 44,358 7,073 
ß IÓ 313,088 50,055 2,848,986 406,688 


1Less than 14 unit. 
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Table 14.—Value of gold imported into 


and exported from the United States 
(Thousand dollars) 


Year Exports Imports 
// AAA 145,965 356,150 
yr — 88 228,480 896,680 
1970. ee 492,932 456,638 


Table 15.—Gold: World production,' by country 
(Troy ounces) 


Country 2 1973 1974 1975 P 
North America: | 
Gang x 1,954,340 1,698,392 1,674,000 
Conta: MA 15,500 18,000 e 18,000 
Dominican Republic 22222222 25 T" 195,488 
El Salvador `... .. memes 35,233 36,022 e 6,000 
Honduras 795 2,124 e 2,000 
MEXICO: y ee eee 132,557 134,454 4132,236 
RTE 85,051 82,639 70,281 
United States -=.> 1,175,750 1,126,886 1,052,252 
South America: 
BIC ¹¹AAAà•ͥͥ oe ee ͥ ͥ teeta sues 35,964 41,600 53,242 
Brazil a a e E r 223,319 245,290 e 250,000 
ei TEE EES 97,995 3118,829 3130,651 
Colombia ö 215,876 265,195 299,866 
Ecuador S S i s: ee E 10,420 7,752 e 8,000 
French Guiana ooo... 1,350 1,125 e 1,000 
Guyana A 7,551 12,200 18,067 
Perg RADA T 104,490 101,661 86,900 
Surinam Leder umen K 96 406 e 500 
Venezuela 19,105 317,023 318,326 
Europe: 
Finland AAA ʒ D 19,779 20,737 22,216 
FJ... p ed ee D S * 65,235 40,542 49,866 
Germany, Weste 2,087 1,315 2,108 
Fri.... 8 r 14,661 11,478 10,892 
Romania® ..........-.----- cec c cccccc cssc cncac 60,000 60,000 60,000 
DEDOS uc A ⁵ y EE EES 278 223 e 200 
SS EES 80,923 68,352 e 70,000 
IA A AAA 7,100,000 7 ,300,000 7,500,000 
Yugoslavia LL ħħ 176,347 e 177,000 e 161,000 
Africa: 
Angola EN e 2,000 2,000 e 1,000 
Cameroon 383 64 8e 960 
Central African Republic _. 64 64 529 
Congo, Republic of the ee 1,254 101 e 800 
Ethiopia cc ccce ec cens LaL 19,575 15,754 21,132 
Gabon EENEG r 11,221 7,29 4 
Ghana e 8 3722,531 3 566,617 3 523,889 
Gn; IIA 4,000 4,000 Ee 
AA yd vy y 3136 235 108 
IIĩ ͥ ͥ ⁵⅛ðͤùo ee 4 100 4,501 
MAT ³⅛»- V wm y jente ad 30 ze M 
Malagasy Republie . 71 77 158 
Mauritania € ... 56,000 52,000 42,000 
Nigeria: AA 8 421 368 e 100 
Rhodesia, Southern r 800,000 r 800,000 800,000 
South Africa, Republie off 27,494,603 24,388,203 22, 987, 820 
ok Lol 8 49 309 e 800 
Din. ee a 4r 55 44 478 
EE 8 r 183,642 $130,608 3103,217 
Zambia AI A ,60 5,75 ,8 
Asia: 
China, People’s Republic of* _______.____.___._ 50,000 50,000 60,000 
Ih aid m #105,390 #101,114 91,487 
Indonesia .. a r 43,957 76,491 e 73,000 
Japans O C r 188,274 139,727 143,489 
Khmer Republic o.. 4,000 4,000 500 
Korea, Nortnk LLL aa 160,000 160,000 160,000 
Korea, Republic off.... . *16,268 * 28,792 313,343 
Malaysia: 
e,, e . i i tear 2,730 3,495 8,589 
Sarawak r 778 848 ESA 


See footnotes at end of table. 
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Table 15.—Gold: World production by country—Continued 


(Troy ounces) 


Country 8 1973 1974 1975 » 
Asia—Continued 
Philippines A AO r 572,250 5 536,388 8501,776 
TalwBn r a 22,197 22,853 422,110 
Oceania: 
Australa a DL uam Mead epu mme 554,278 522,127 e 514,186 
British Solomon Islands Protectorate r 968 873 e 800 
CͤÜ . 0 0— :..:... AA 79,983 68,890 68,744 
New Zealand .... aos 311,044 34,710 e 5,000 
Papua New Guinea „ne... eem e 648,000 692,636 592,178 
Total ³ AGA 43,296,755 39,941,080 38,574,162 


e Estimate. P Preliminary. r Revised. 

1 Unless otherwise indicated, production is on the basis of mine output. 

2 Gold is also produced in Bulgaria and Czechoslovakia, and probably in small quantities in 
Argentina, Panama, Burma, East Germany, Hungary, Thailand, and several other countries. How- 
ever, available data are insufficient to make reliable output estimates. Data are lacking on clandes- 
tine activities. | 

8 Figure reported as fine gold (i.e. almost pure). 

4 Figure reported as refined metal. 

5 Refinery production for Japan was as follows: 1978—1,052,775 ounces; 1974—1,128,474 ounces; 
1975—1,048,775 ounces. 

6 Bougainville Copper Ltd. produced the following amounts: 1973—634,558 ounces; 1974— 
688,974 ounces; 1975—584,178 ounces. In addition, New Guinea produced the following amounts: 
1978— 8,000 ounces; 1974— 8,662 ounces; 1975— 8,000. 


Graphite 


By W. Timothy Adams * 


Crystalline natural graphite was more 
available in 1975 as consumption de- 
creased. However, the price of flake in- 
creased an average of 43% for all types 
and grades. Supplies of Mexican amor- 
phous graphite were sufficient. 

Imports of natural crystalline graphite 
from the Malagasy Republic increased 


slightly, and amorphous graphite imports 
decreased 36%. Exports of natural graph- 
ite decreased 13% to 10,586 tons. 
Production of manufactured graphite 
decreased 22%. Expansion of facilities 
previously announced by several producers 
has been slowed because of decreased 
demand. | 


Table 1.—Salient natural graphite statistics 


1971 1972 1978 1974 1975 

United States: 
Consumption ?! ____ short tons 60,000 10,000 79,000 94,867 70,000 
eee, ee eee Se es do 5,733 7,289 7,953 12,189 10,586 
Ne thousands $680 $888 $992 $1,693 $1,890 
Imports for consumption? _ short tons 57,756 64,135 77,431 82,636 65,663 
Value thousands $2,727 $3,847 r $4,494 $5,677 $5,698 
World: Production ~~... - short tons __ 433,925 r 397,894 ° 435,150 r 541,085 484,942 


e Estimate. r Revised. 
1 Estimated demand has been substituted for the consumption survey results previously published, 
since the latter are incomplete. A figure comparable to the previous series appears as the total of 


table 4. 
2 Includes some manufactured graphite. 


Legislation and Government Programs.— 
As part of an effort to reduce strategic 
stockpile inventories, more than 50% of 
the natural graphite in the stockpile was 
declared excess by the General Services 
Administration (GSA). For strategic stock- 
pile materials, congressional authorization 
is required before disposal. Of the three 
types of stockpiled graphite, about 50% 
of the Malagasy crystalline flake and Sri 
Lanka lump and chip and all of the 


crystalline flake other than Malagasy flake 
were placed on the excess list. Congres- 
sional authorization for this disposal was 
not obtained and no sales were made. 
However, all stockpiled graphite that had 
previously been authorized for disposal was 
sold and shipped. Removal of the import 
duty on crystalline flake graphite for a 
trial period of 3 years was requested. 


Kee scientist, Division of Nonmetallic Min- 
erals. 
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Table 2.—Government yearend stocks of natural graphite 


(Short tons) 

Type of graphiie ala tional 

Malagasy crystalline flake : 
Objective ee 4,900 
Uncommitted excess 22222222222. 5,900 
%ů⁴ũu .d AURAS 10,800 

Malagasy crystalline fines : 
ÄRE 8,300 
Uncommitted: excess ð / ͥ⁰ꝗyyaͥe es 1 3,839 
Ill EEN 17 189 

Sri Lanka amorphous lump: 
Objective EEN 8,100 
Uncommitted excess EEN nn 2 2,899 
)))•ö;wo ĩ] ⅛ꝰ] ]]]. s OR 2 5,499 
Other than Malagasy and Sri Lanka, crystalline: Uncommited excess $ 2,802 


1Includes 1 short ton nonstockpile-grade material. 


2 Includes 56 short tons nonstockpile-grade material. 
3 Includes 867 short tons nonstockpile-grade material. 


Source: 


General Services Administration. Stockpile Report to the Congress, July-December 1975. 


DOMESTIC PRODUCTION 


In 1975, natural graphite production in 
the United States was again from a single 
location, the Southwestern Graphite Co. 
near Burnet, Tex. Shipments from the 
mine were approximately the same as in 
1974, and continued to account for only 
a small portion of the domestic supply. 
Other graphite deposits in Alabama, New 
York, Texas, and the Province of Sas- 
katchewan, Canada, continued to arouse 
the interest of investigators contemplating 
the development or redevelopment of addi- 
tional mines. However, no mine openings 
had occurred by yearend. 


Company 


Celanese Corp., Celanese "Research Lab See 
Fiber Materials, Ine 22222222 
Great ae Carbon % ² ͤ aa 


Hercules, Ille eege 
ee ß ß ee 


Morganite Modmor, Ine 
Ohio Carbon Co 


Avco 98 Avco Systems Div bvb 22222 
The 55 Co., Graphite Products Div ... 


Reported production of manufactured 
graphite products decreased in 1975. Out- 
put of 250,443 tons was down 2296 from 
the 322,513 tons reported in 1974. Total 
value of production increased 1096 to 
$307.6 million from $280.1 million in 
1974. The production of powder and 
scrap is estimated to have decreased to 
27,589 tons valued at $1.8 million in 1975. 

Manufactured graphite was produced at 
25 plants in 1975, and some additional 
production for inhouse use was likely. The 
following is a list of principal producers 
in 1975: 


Plant Location 


Niagara Falls, N.Y. 
Punxsutawney, Pa. 
St. Marys, Pa. 
Lowell, Mass. 
Hickman, Ky. 
Sanborn, N.Y. 
Summit, N.J. 
Graniteville, Mass. 
Rosamond, Calif. 
Niagara Falls, N.Y. 
Morganton, N.C. 
Bacchus, Utah. 
Gardena, Calif. 
Costa Mesa, Calif. 
Cleveland, Ohio. 


Pfizer, Inc., Minerals Pigments & Metals Ddi!ſhßyßlſ„ enc rime Easton, Pa. 

Poco Graphite, IIõö aaa N a Decatur, Tex. 
Polvearbon, lné incor ß . North Hollywood, Calit. 
Stackpole Carbon Co en EN 22l2222222222-22222222-2-2--- Lowell, Mass. 

DO. pieces ͥ⁰ y . 86 St. Marys, Pa. ] 
Super n ⁵ð2?9ꝗm EG Santa Fe Springs, Calif. 
Union Carbide Corp 222222222 Eed SNE Niagara Falls, N.Y 

D JJ ³ NET M nU ES Yabucoa, P.R. 


Columbia, Tenn. 
Saginaw, Mich. 


GRAPHITE 


Expansion of manufactured graphite 
facilities listed in the 1974 Minerals Year- 
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book chapter was delayed by the decreased 
economic activity in 1975. 


Table 3.— Production of manufactured graphite in the United States in 1975, by use 


Use 


Midi ies graphite products: 


eee e 
Crucibles and vesselsͤ—— ~~... 
Motor brushes and machine shapes ~~ 
Unmachined shapes 
Cloth and fibers 2 


Other 1 


Total 
Synthetic graphic powder and scrap --..... . 
Grand e!!! d epes 


Quantity Value 

(short (thou- 

tons) sands) 
O E —— 177,048 $217,745 
— re 8 4,061 8,430 
COSE Recte 618 2,408 
JJ DS 17,885 W 
JJ 88 168 W 
EEN E 50,718 52,845 
FF dct 250,448 807,609 
eee Sie ee 27,589 1,758 
CCC 278,082 809,867 


W Withheld to avoid disclosing individual company confidential data; included with Total.“ 
1 Quantity includes anodes, refractories, high-modulus fibers, and other. Value includes anodes, 
unmachined shapes, cloth, fiber, high-modulus fibers, and other. 


CONSUMPTION AND USES 


Reported consumption for natural 
graphite declined 17% in 1975. Consump- 
tion in most categories declined in re- 
flection of the general economic climate. 
Exports decreased to 10,600 tons. The 
Bureau of Mines canvass does not com- 
pletely cover total consumption of natural 
graphite, which is estimated at approxi- 
mately 70,000 tons of all types. 

Economic conditions in 1975 made end 
use applications of reported manufactured 
graphite production difficult to estimate. 
Metallurgical use continued to be the prin- 
cipal consumer. It appears that electrodes 
and crucibles and vessels are the major 
end uses with unmachined shapes assuming 


greater importance. Graphite-fiber and 
carbon-fiber composites continued to gain 
consumer acceptance in the leisure product 
industries. Production costs of fiber de- 
creased in 1975. The development of 
hybrid composites provided a combination 
of properties that extended the area of 
potential application, With the graphite 
fiber and hybrid composite fiber material 
available in broad woven form and with 
better fabrication. techniques, assemblies 
became less labor intensive. Design and 
engineering began to emphasize cost as 
well as structural efficiency as the shift 
from development to production continued. 


Table 4.—Consumption' of natural graphite in the United States in 1975, by use 


(Short tons) 
U Crystalline Amorphous 3 Total 
se 
Quantity Value Quantity Value Quantity Value 

Batteries 304 $465,091 887 $887,646 691 $852,687 
Brake linings 2 654 414,796 899 443,015 1,558 857,811 
Carbon products * .......---- 416 w 574 W 98 856,158 

Crucibles, retorts, stoppers, 
sleeves, nozzles 2,914 1,120,026 1,801 596,318 4,215 1,716,339 
Foundries 2222 1.99 W 7,718 W 9,709 2,174,233 
Lubricants * 222 1,062 595,237 2,076 664,955 8,138 1,260,192 
lll ³o·¹ uocis 720 435,046 168 40,514 878 475,560 
Powdered metals -. .. 101 W 92 w 193 189,453 
Ref ractories ... 554 84, 101 8,484 1,068,639 9,088 1,152,740 
Rubber 2222 97 50,077 131 40,230 228 90,807 
Steelmakinggg 399 80, 823 17,572 8,906,814 17,971 3,987,137 
Other% sn ->> 5,007 1, 123, 520 492 282,483 5,499 1,406,003 
Total z. LL esses 14,218 5,499,996 39,884 9,518,574 54,102 15,018,570 


W Withheld to avoid disclosing individual company confidential data; included in “Total.” 
1 Consumption data incomplete ; excludes small paum ng firms. 

2 Includes mixtures of natural and manufactured graphite 

8 Includes bearings and carbon brushes ; previously titled “Other mechanical products.” 


* Includes ammunition, packings, and seed coating. 


5 Includes paints and polishes, antiknock and other compounds, drilling mud, electrical and elec- 
tronic products, insulation, magnetic tape, small packages, and miscellaneous and proprietary uses. 
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PRICES 


Graphite prices increased again in 1975 
as the demand for high-grade natural 
graphite continued strong. Domestic prices 
responded to the higher cost since most 
of the U.S. supply is imported. The price 


of Malagasy crystalline flake and fines in- 


creased an average of 42% in price during 
1975. Sri Lanka amorphous lump and chip 
decreased 9%. Mexican graphite, the prin- 


cipal amorphous type imported, increased . 


2596 in price. 

Price quotations represent a range. 
Actual prices are often on a negotiated 
basis between the buyer and seller. One 
source of information for imported graph- 
ite is the average value per ton of the dif- 
ferent classes of imports, which can be 
computed from table 6. However, it should 


be kept in mind that these. represent . 


mainly shipments of unprocessed graphite. 

No published source of domestic price 
quotations has been found that reflects 
the increases that have taken place in the 
past several years. Price information can 


be obtained from the companies that pro- 
duce and import natural graphite. The 
following tabulation shows representative 
prices of several types of imported graphite 
as of December 1975 published in the 
Engineering and Mining Journal. All prices 
are Lob, the foreign port or border sta- 
tion and have been converted from .metric 
tons. 


Per short ton 
1974 1975 
Flake and crystalline 
graphite, bags : 
rmany, West $234-$1,495 $250-$1,000 
Malagasy Republic 188- 558  220- 750 
Norway 150- 247 160- 260 
| Sri Lanka ....-- 248- 446 248- 446 
Amorphous, nonflake 
cryptocrystalline 
graphite a to 
85% carbon) : 
Korea, Republic of 
bags) 30 40 
Mexico (bulk) 28.50 86 


FOREIGN TRADE 


Exports of natural graphite decreased 
1396 in 1975. The principal buyer was 
Canada, which took 2,707 tons. Other 
countries purchasing several hundred tons 
each were Australia, Brazil, France, West 
Germany, Japan, Mexico, the Netherlands, 
Philippines, Spain, the United Kingdom, 
and Venezuela. Graphite was also exported 
to 20 additional countries. 


Imports of natural graphite of all types 
decreased 2196. Imports of amorphous 
graphite from Mexico decreased 21% 
from 1974. Imports of crystalline flake 
from the Malagasy Republic increased 320 
tons to 3,698 tons in 1975. The demand 
for refractory- and crucible-grade crystal- 
line flake was active, but appears to have 
decreased somewhat. 
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Table 5.— U.S. exports of natural graphite, by country 


1974 1975 
Destination Quantity Quantity 

(Short Value (short Value 

tons) tons) 
AECA: cai asa 3 $650 51 $16,000 
Argentini . . ß 286 39,130 116 24,545 
Avistralia. A Eege 934 103,046 362 45,736 
Austria A O 98 7,688 eem an -a 
Belgium-Luxembourg 222222222 109 11,335 35 8,584 
E TEE 82 11,552 e e 
e WEE 609 ` 127,608 235 82,387 
A A dn LA eU A ee ec 4,277 663,725 2,707 596,820 

Chile AE yuyu aou as 32 6,840 Ge 
Glen 55 9,498 50 18,093 
Denmark EE EE 34 3,025 104 29,804 
Finland. estais So oe i ecc its 16 1,498 50 4,906 
hr ee e Eua a E s 128 22,161 231 85,183 
Germany, West NN E EN 319 37,544 1,638 216,373 
Tadia. A lees ue cts Sis 81 7,807 9 11,276 
mene u 12 106 7,585 6 1,148 
TOR! alados ⁰o·0 g 7 4,275 70 19,126 
O ]˙”.§. A O O RUE ag EEA 137 16,274 
ir ee Ee 642 53,506 164 18,247 
SERGE, 174 116,205 700 124, 185 
Korea, Republic off 77 15,845 HN EIS 
D (o eier eege 53 6,873 ES ES 
E 738 100,471 298 73,522 
Netherlands: eege 231 23,250 1,350 276,568 
A  —XÁ—— P Ó—— ewe 19 1,802 84 8,923 

,, . ee ee oes 98 8,525 e 

La KT EE ES = 87 8,862 
Paraguay EE BE Se 54 6,650 
——————— Ee 145 21,858 84 10,878 
Philippines S 25 d ge m 
Ih i 26 
‘South Africa, Republic Of eer 108 12,698 96 11,270 
DAW. Eeer 20 2,608 848 33,715 
BWedél EE 144 16,751 61 8,458 
Switzerland E 51 3,915 33 3,870 
JJ7//%õõĩÄ5“V0Uĩ² m EE y e l 35 4,513 34 3,659 
United Kingdom EN 882 91,962 804 92,775 
Venezuela 8 424 84,001 280 94,467 
GG ¹˙D ⁰¹ . ͤ yd uz ss ee: 96 13, 086 68 16,743 
1 ͥ ⁰ĩ¹¹ ¹ mm[ m a 12,189 1,692,774 10,586 1,889,718 


1 Amorphous, crystalline fiake, lump or chip, and natural, not elsewhere classified. 
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Table 6.—U.S. imports for consumption of natural and artificial graphite, by country 


Natural 
Crystalline Other natural Artificial! Total 
oye lump, chip crude and 
or dust refined 


Year and country A SA = V ras 


(ty (thou- u- ti (thou- tit thou- thou- 
ee 8 ) esoe ds us sands) (short sands) (short sands) 
17171 3,768 $869 169 $49 73,112 $3,467 382 $109 77,431 $4,494 
1974: 
Australia = m ==: SCH 11 2 oe a 11 2 
Austria -.........- SE n e Sa 20 4 Se EN 20 4 
Canada Se x 46 2 21 1 1,281 118 1,848 121 
China, People's Re- 

public of TEN a 2 Si 1,853 348 E — 1,858 848 
France .......----- s ae = ees 6 9 1 1 q 10 
Germany, West 536 ` 801 E 8 2,268 625 62 21 2,866 947 
Hong Kong = "E PA Se 189 30 SE Sa 189 80 
Israel ees ees Ge e == La (2) (2) s ME (3) (3) 
a ec ds ai Ges 9 14 za - 9 14 
Japan 222222 T EN ios = 1 8 18 49 19 52 
Korea, Republic of ie NS 2 Ve 273 81 EH == 278 81 
Malagasy Republic . 3,378 583 = Ee 425 68 ás — 8,803 651 
Malaysia 187 23 EN = SS Së = Se 187 23 
Mexico .........--- des ¿=S SC -. 68,294 1,495 ES -. 63,294 1,495 
Netherlands ` de sis E NN 8 1 () 8 2 
Norway 2 e XN ze — 2,447 363 aw — 2,447 863 
South Africa, 

Republic of ..... 7 1 m me 13 2 ae ENN 20 A 
Sri Lanka 84 20 886 117 2,403 677 m — 2,823 814 
Switzerland ....... am = ES Az de zo. 162 108 162 108 
Taiwan = Gen see E 409 81 m we 409 81 
U.S.S.R X 548 75 8 ER 2,842 498 T -. 3,890 573 
United Kingdom .. e 2a oe EUM 11 2 42 8 58 10 

Dil! 4,740 1,008 382 119 75, 948 4,254 1,566 801 82,636 5,677 

10% elgium-Luxembo e e à e 
um-Luxembourg ist NN 22 a SR Bä 
Brazil -.-.-....... 2 1 zd ae 8 us E SE 2 1 
Canada 247 75 32 19 51 13 1,241 144 1, 571 251 
China, People's 

Republic of .......- zs an es P 2,500 792 sG -. 2,500 792 
Francde 22 SE em PS Hes 6 9 e E 6 9 
Germany, West 139 89 cs n 899 345 18 26 1,061 460 
Hong Kong ES E ES da 20 7 es Se 20 q 
Indonesia 183 44 T" E 67 12 ER Sieg 250 56 
Italy EE = es 25 EN (3) 2 KOA 2 (3) 2 
Japan 2 ie Nos BON pee 11 2 39 107 50 109 
Malagasy Republic . 3,698 908 E ues 271 66 as -. 8,969 974 
Mexico bu oe ges — 50,283 1,488 SC? -. 60,288 1,488 
Netherlands REN ae aa s 8 1 mE sem 8 1 
Norway Se de Ge Se 1,321 326 es — 1,821 326 
Sri Lanka 1 1 218 69 2,017 590 SE — 2,236 660 
Switzerland e Se TN Wës o E E 80 63 80 63 
Taiwan e me SS E E (3) (3) bS m (3) (2) 
U.SS.R n.a- Pë z e UN 2,280 475 SE -~-~ 2,280 476 
United Kingdom es -. (3) 8 41 21 (2) (3) 41 

Total .........-- 4,270 1,118 250 91 69,770 4,149 1,878 840 65,663 5,698 


1 Includes only that received in raw material form; excludes products made of graphite. 
2 Less than 14 unit. 


WORLD REVIEW 


World production of natural graphite shortage of Malagasy crystalline flake ap- 
decreased 1096. Production of amorphous  pears to have eased somewhat. Industry 
graphite in Mexico and the Republic of continued to look for sources of crystalline 
Korea continued to be adequate. The  flake other than the Malagasy Republic. 
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Table 7.—Graphite: 
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World production, by country 


(Short tons) 

Country * 1973 1974 1975 P 
e, . ia 104 42 e 45 
AT Wc d ñ p  — 18,972 32,573 83,715 
Brazil (marketable) ---. 2222222222222 2 3,133 e 3,000 e 8,000 
ue, TEE 202 3 336 96 
China, People's Republic of e. e 33,000 44,000 55,000 
Germany, West ee EN en 4 14,909 * 18,172 e 18,000 
E TEEN e 22,000 25,420 20,824 
II! AI A A 4,587 2,789 e 1,900 
Korea, North è ___ acacia aaa 85,000 85,000 85,000 
Korea, Republic of ___ À 48,065 115,589 52,064 
Malagasy Republic 44 NN ENN 15,392 19,049 19,592 
MEXICO a ˙Ü01ſ EE 72,082 r e 66,900 67,036 
NM e di LE 7,359 10,488 e 11,000 
/ aa sa Eet 6,600 6,600 6,600 
SH Lanka EE 8,611 5 10,414 11,493 
South Africa, Republic of 1,13 1,713 577 
PEA AAA ESTs ua r 94,000 r 99,000 99,000 

United States s dee Ee 
TOUR], EA d r 435,150 541,085 484,942 
e Estimate. v Preliminary. "Revised. W Withheld to avoid disclosing individual com- 


pany confidential data. 


1In addition to the countries listed, Czechoslovakia, Japan, Southern Rhodesia, and the Territory 
of South-West Africa are believed to produce graphite, but available information is inadequate 


for formulation of reliable estimates of output levels. 


3 Beneficiated product. 


3 Data for year Apr. 1, 1974, through Mar. 31, 1975. 
* Represents marketable production, including some imported graphite. 


5 Exports. 1 


TECHNOLOGY 


A small, integrated plate or hot strip 
mil now appears economically feasible 
because it bypasses much of the equipment 
and processes used in conventional steel- 
making. The key elements of these mini- 
works are direct reduction of iron ore to 
provide the major portion of iron for 
melting; electric arc furnaces to convert 
the cold iron into liquid steel, and con- 
trolled pressure pouring (CPP) to convert 
the molten steel into slabs for rolling. An 
essential part of the process is the use of 
large machined graphite blocks as slab 
molds. Metal cast into the coated graphite 
mold gives a slab with excellent surface 
qualities.“ 

Use of graphite-alumina refractories 
developed by Vesuvius Crucible Co., Pitts- 
burgh, Pa., for continuous casting of alloy 
steel maintains the quality of the as-cast 
metal. The refractories have good mechan- 
ical strength and high thermal conductivity 
to resist thermal shock. The system main- 
tains the quality of the alloy by protecting 
the molten metal from the atmosphere as 
the metal is passed from the ladle, to the 
tundish, to the headbox of the continuous 
casting machine. 

Graphite and carbon fibers increased in 
importance as research and development 
continued and the shift to production items 
accelerated. A full-scale aircraft wing of 


advanced composites built to McDonnell- 
Douglas F-15 wing specifications was 


- static tested. It was concluded that large 


composite wings can withstand mechanical 
loads identical to those experienced by 
metal wings. The composite wing was 10% 
lighter in weight, and indications are that 
it would cost less to fabricate?” An Air 
Force study known as the Advanced De- 
sign Composite Aircraft was announced. 
The goal of the study is to create the de- 
sign of a new aircraft that would have up 
to 70% of its airframe made by graphite 
composites. The project is managed by 
the Flight Dynamics Laboratory at 
Wright-Patterson Air Force Base.“ 

An advanced low-thrust rocket motor 
developed by Jet Propulsion Laboratories 
has a graphite-epoxy combustion chamber. 
Overall dimensions of the motor case are 
25.6 inches in diameter and 26 inches 
long. NASA/Lewis developed a hybrid 
composite material composed of graphite 
epoxy and boron aluminum interspersed 


Lee 

2 Brown, Darwyn I. Mini and Medium Steel 
Plants of North America—A Round Up. Iron 
and Steel Eng., v. 52, No. 11, pp. MMMI3- 
MMM19. 

Jeffreys, L. W. The Integrated Mini-Mill for 
Hot Rolled Strip and Plate Is Now Economical. 
Iron and Steel Eng., v. 52, No. 8, Pp. R 
a Engineering. V. 8l, No. 6, June 

p. ° 

‘Industrial Research. V. 17, No. 9, September 

1975, pp. 19-20. 
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with titanium metal foil. The material 
showed improved strength and stiffness 
for multidirectional loading, improved re- 
sistance to cyclic loading, and improved 
impact and erosion resistance." 

An interesting review of fiber composites 
outlined the various types of composites 
presently used; including their advantages, 
disadvantages, and present and potential 
applications." 

A comparison of inorganic fibers was 
published. The basic properties and avail- 
able forms of major inorganic manmade 
fibers are listed and compared. The con- 
fusion over carbon and graphite fibers is 
clarified.’ 

Thagard Technology Co. has developed 
an unusual high-temperature reactor. 
Heat is transferred via radiation instead 
of convection or conduction. Various gases 
serve as a blanketing fluid to protect the 
internal walls of the reaction tube from 
the reactants and their products. Heat 
shields, spiral heat exchangers, insulation, 
and reaction tubes are fabricated from 
various forms of carbon and graphite fibers. 
The temperature of the reactor is easily 
controlled, and the tube temperature re- 
sponds quickly to any change in the 
thermal load of the entering reactants.’ 

A graphite resistance furnace with a 
very low thermal mass having accurate 
temperature control and capable of pre- 
cision drawing silica-based fibers at tem- 
peratures up to 2,000? C was constructed. 
Working temperatures were reached in a 
very short time. Power consumption was 
low, and recovery from transient tempera- 
ture disturbances was rapid. The entire 
furnace was constructed of various forms 
of graphite products including felt, string, 
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cloth, paper, and machined graphite. The 
apparatus was strong and reliable in oper- 
ation and was considered suitable for 
routine production operations." 

A composite paint extender of mica 
with 596 contained graphite was produced 
by Micalith Mining Co. of Phoenix, Ariz. 
The product is claimed to be suitable for 
use in anticorrosive systems for imparting 
strength and adhesion." 

A new self-lubricating, dry bearing ma- 
terial consists of high-purity powders al- 
loyed into a strong graphite-impregnated 
bronze matrix. The material is said to be 
impervious to nearly all solvents and for- 
eign matter. It can operate at sustained 
temperatures up to 1, 000“ F.“ 

The first International Titanium Casting 
Seminar was held in London. The Mono- 
Graf” graphite shell casting system was 
described. Six U.S. companies produce 
titanium castings; three use the rammed 
graphite technique, and the others use the 
investment process." 


5 Work cited in footnote 3. 

6 E A e. Now Fiber Composites Also Reduce 
Costs. i3, No. 24, June 6 1975, pp. 41-45. 
K. er on Inorganic an-made 
ribe terials Processing, v. 82, No. 2, August 

pp. 
8 Chemical Engineering. Unique Reactor Thrives 
m sieh Temperatures. V. 82, No. 23, Oct. 27, 


K ` Payne, D N., and W. A. Gambling. A Resist- 
ance- eated High Temperature Furnace for Draw- 
ing S s Fibers for Optical Communica- 
tions. 1855 Ceram. Soc. Bull., v. 55, No. 2, Feb- 


„ pp. 195-197. 

yhew D. Inorganic Materials in Paint 
Manufacture. Industrial Minerals, No. 99, Decem- 
ber 1975, p. 35. 


11 Metal Progres. New Products: De Bearing 
1975, p. Counters Wear. V. 108, No. 6. November 
12 Foundry Management. and Technology. A First 
for Titanium Castings. , No. 7, July 1975, 


pp. 90-91. 


Gypsum 


By Avery H. Reed * 


The gypsum industry continued to de- 
cline in 1975 owing to the. continued 
depression in the building industries. Out- 
put of crude gypsum declined 19% to 9.8 
million tons. Production of  calcined 
gypsum declined 16% to 9.2 million tons. 
Sales of gypsum products declined 17% 


to 15.6 million tons. Imports of crude 
gypsum declined 27% to 5.4 million tons. 
Total value of gypsum products sold 
declined 18% to $514 million. 

Domestic demand for gypsum is expected 
to increase 2% per year and reach 35 
million tons by 2000. 


Table 1.—Salient gypsum statistics 
(Thousand short tons and thousand dollars) 


1971 1972 1978 1974 1975 
United States: 
5 mines and plants ........- 107 108 112 116 110 
rude: 
Mine er 10,418 12,328 13,558 11,999 9,751 
Valle. inocencia u $89,057 $48,504 $56,650 $52,894 $44,654 
Imports for consumption ...... ,094 7,718 7,661 7,424 5,44 
Calcined: 
Produced ._........ . .. cu 9,526 12,005 12,592 10,998 9,181 
ie... auena $151,991 $195,862 $205,826 $205,713 $186,478 
Products sold (value) $435,257 $560,569 $632,809 $623,102 $518,617 
Exports (value) $4,214 $5,276 $7,360 $10,844 $10,481 
Imports for consumption (value) $16,332 $22,042 $21,987 $21,889 $19,810 
World: Production 58,421 64,470 r 67,829 r 64,622 60,805 


r Revised. 


1 Each mine, calcining plant, or combination mine and plant is counted as one establishment. 


2 Excludes byproduct gypsum. 


DOMESTIC PRODUCTION 


Thirty-nine companies mined crude 
gypsum at 68 mines in 22 States. Output 
declined 19% and was 28% below the 
1973 record. Leading producing States 
were California, Michigan, Iowa, Texas, 
and Oklahoma. These five States each 
produced more than 1 million tons and 
together accounted for 62% of total domes- 
tic production. Stocks of crude ore at mines 
at yearend were 1.0 million tons. 

Leading companies were United States 
Gypsum Co. (14 mines), National Gyp- 
sum Co. (7 mines), Georgia-Pacific Corp. 
(6 mines), Celotex Corp. (4 mines), Flint- 
kote Company (3 mines), and H. M. 
Holloway Inc. (1 mine). These 6 com- 
panies, operating 35 mines, produced 79% 


of the total crude gypsum. 

Leading individual mines were United 
States Gypsum's Plaster City mine in Im- 
perial County, Calif.; National Gypsum's 
Tawas mine in Iosco County, Mich.; 
H. M. Holloway's Lost Hills mine in Kern 
County, Calif.; United States Gypsum's 
Southard mine in Blaine County, Okla.; 
and United States Gypsum's Shoals mine 
in Martin County, Ind. These five mines 
accounted for 2796 of the national total. 
Average output per- mine for the 68 U.S. 
mines was 143,000 tons, compared with 
160,000 tons per mine in 1974 and 
196,000 tons in 1973. 


1 Supervisory physical scientist, Division of Non- 
metallic Minerals. 
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Thirteen companies calcined gypsum at 
74 plants in 29 States. Output declined 
16% and was 27% below the 1973 record. 
Leading States were California, Iowa, 
Texas, New York, and Indiana. These 5 
States, with 28 plants, accounted for 44% 
of the national total. 

Leading companies were United States 
Gypsum Co. (23 plants), National Gypsum 
Co. (18 plants), Georgia Pacific Corp. (9 
plants), Flintkote Company (6 plants), 
and Celotex Corp. (5 plants). These 5 
companies, operating 61 plants, accounted 
for 87% of the national total. 

Leading individual plants were United 
States Gypsum's Plaster City plant, Im- 
perial County, Calif.; United States 
Gypsum's Shoals plant, Martin County, 
Ind.; United States Gypsum's Stony Point 
plant, Rockland County, N. Y.; United 
States Gypsum's Southard plant, Blaine 


25 
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County, Okla.; National Gypsum's Shoals 
plant, Martin County, Ind.; United States 
Gypsum's Ft. Dodge plant, Webster 
County, Iowa; and Weyerhauser's Briar 
plant, Howard County, Ark. These seven 
plants accounted for 21% of the national 
total. Average output per plant for the 74 
U.S. plants was 124,000 tons, compared 
with 145,000 tons per plant in 1974 and 
166,000 tons in 1973. 

Occidental Petroleum Corp., Valley 
Nitrogen Producers Inc., Collier Carbon & 
Chemical Corp., and California Industrial 
Minerals Co. (al in California); and 
Universal Gypsum Co. of Indiana Inc., in 
Indiana, sold 369,000 tons of byproduct 
gypsum valued at $2.9 million for agri- 
cultural purposes. 

The United States is the world's leading 
producer of gypsum, accounting for 16% 
of total world output. 
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Figure 1.—Supply of crude gypsum in the United States. 
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Table 2.—Crude gypsum mined in the United States, by State 
(Thousand short tons and thousand dollars) 


1974 1975 
State Active Quan- Active Quan. 

mines tity Value mines tity Value 

Arizona .......... ts 4 141 478 4 117 419 
California 5 1.716 6.642 4 1.446 6.382 
Colorado 5 191 800 4 185 782 
IOWA eens outta f E 6 1,897 7,142 6 1,208 6,546 
Michigan ......... 5 1,482 7,258 5 1,224 5,986 
Nevada .-........... oc e 0 4 848 2,959 4 558 2,875 
Oklahoma .... 7 1,225 5,622 7 1,028 4,895 
South Dakota JC 2 32 135 1 28 60 
Texal canoa ma 8 1,365 5,276 7 1,094 4,277 
A SS S. 5 248 1,076 5 247 1,457 
Wyoming ama € ED G GP EP AD aD GE9 e cnp ex em Gue CD GI emp em Ow 8 31 5 960 I 8 27 1 902 
Other States! 1 21 8,044 14,551 18 2,350 10,738 
'Total ee 75 11,999 52,894 68 9,751 44,654 


3 Includes Arkansas, Idaho, Indiana, Kansas, Louisiana, Montana, New Mexico, New York, Ohio, 


Virginia, and Washington. 


Table 3.—Calcined gypsum produced in the United States, by State 


(Thousand short tons and thousand dollars) 


State Active 

plants 
California —— — 7 

Ferie... ee 

ao —— 5 
Michigan o CEE 4 
New sil iei JFC 4 
New York .....-..-.----------- 7 
ao. EEN 
e 80 
Total: RM 76 


1974 1975 
Active Quan- 

tity Value plants tity Value 
1,128 16,242 7 1,085 15,849 
547 045 8 844 ,038 
644 13,161 8 512 11,225 
896 15,684 5 851 17,802 
443 8,629 4 385 ,089 
888 874 8 819 6,148 
649 7,769 4 433 5,254 
954 18,042 6 716 18,494 
879 272 3 339 5.180 
1.096 22,657 7 842 19,428 
8,979 81,904 29 8,405 76,871 
10,998 206,718 74 9,181 186,478 


1 Includes Arizona, Arkansas, Colorado, Delaware, Illinois, Indiana, Kansas, Louisiana, Maryland, 


Massachusetts, 
Washington, and Wyoming. 


Montana, New Hampshire, New Mexico, Oklahoma, Pennsylvania, Utah, Virginia, 


CONSUMPTION AND USES 


Apparent consumption of crude gypsum 
(production plus imports minus exports) 
declined 22% to 15.2 million tons. Imports 
provided 3696 of consumption. Apparent 
consumption of calcined gypsum declined 
16% to 9.1 million tons. 

Stocks of crude gypsum at mines and 
calcining plants at yearend were 2.9 mil- 
lion tons. Of this, 1.7 million tons (59%) 
was at calcining plants in coastal States. 

Of the total gypsum products sold or 
used, 4.9 million tons (3196) was un- 
calcined. Of the total uncalcined gypsum, 
3.2 million tons (6696) was used for port- 
land cement, and 1.5 million tons (30%) 
was used in agriculture. The leading sales 
regions for gypsum used in cement were 


the West South-Central, West North- 


Central, and Pacific; the three regions 
accounted for 44% of the total. For agri- 
cultural gypsum, the Pacific sales region 
accounted for 82% of the total. 

Of the total calcined gypsum, 92% was 
used for prefabricated products and 8% 
for plasters. Of the prefabricated products, 
76% was regular wallboard, 16% was 
fire-resistant Type X wallboard, and only 
1% was lath. Of the regular wallboard, 
82% was V» inch and 10% was % inch. 
The leading sales regions for prefabricated 
products were the South Atlantic, East 
North-Central, and the Pacific; the three 
regions accounted for 48% of the total. 
For plaster, the East North-Central, 
Middle Atlantic, and South Atlantic re- 
gions accounted for 60% of the total. 
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Figure 2.—Sales of gypsum products by use. 


Table 4.—Gypsum products (made from domestic, imported, and byproduct gypsum) 


sold or used in the United States, by use 
(Thousand short tons and thousand dollars) 


1974 1975 
Quantity Value Quantity Value 


Use 


Uncalcined: 
Le Gili AAA 4,058 24,122 3,244 21,841 
Ii IA EES = 1,671 12,728 1,482 9,138 
Other = — = = = == <= s= = <= u= < Ges — — — = <= — w — < == > OL) = — <= = = — cm) ee ome 123 1,897 178 2,588 


e ` | DEENEN 5,852 38,747 4,904 83,067 
Caleined: 
eee, tegen eee ee 326 14,626 294 14,847 
Building plaster: 
een ic 215 6,467 176 6,120 
Mill-mixed base coat SA 142 5,412 125 5,356 


A A CE. 81 5,174 73 4,907 
O A u ege AA 191 6,610 162 6,232 


Total? ..... ——— 3 a 629 23,664 535 22,615 
Prefabricated products iens 11,886 546,065 9,855 443,089 


Total calcined? _J_ en donum d 12,841 584,855 10,684 480,550 
Grand total em em em eee ee ee es Ls mm em em em em e e em e em em mm wm em e em em em ep 18,693 623,102 15,588 ^ 513,617 
1 Includes gaging, molding, and Keene's cement, roof deck concrete, and other uses. 


? Data may not add to totals shown because of independent rounding. 
3 Includes weight of paper, metal, or other materials. 
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Table 5.—Prefabricated products sold or used in the United States, by product 


1974 1975 

Product Thousand Thousand Value Thousand Thousand Value 

square ort (thou- square short (thou- 

feet tons 1 sands) feet tons 1 sands) 

ono e 247,058 194 $9,448 171,922 185 $7,144 

-in Se 9D OD aD OD G9 UD em CD €» eo 9 03 11 457 9 2 8 89 

% 258,556 205 9,905 181,064 143 7,541 

Veneer base 944,048 816 14,818 292,188 278 12,976 

Sheathing ~............ eae 250,787 240 11,056 199,340 189 9,098 
Regular gypsumboard 

inen 972, 624 769 36.435 926,841 736 24,02 

inch. 8,049,276 7,204 310,074 6,952,288 6,171 267,140 

inch. 268,189 265 10,914 490,594 465 24,919 

1 inch 24,845 45 2,509 15,978 31 1,935 

Other nnnnnnnn 124, 675 110 5,492 129,774 108 5,17 

Total? s se 9,439,559 8,893 365,425 8,515,470 7,507 823,197 

pe X gypsumboard .... 2,446,306 2,570 122,568 1,408,512 1,600 70,655 

Predeccrated wallboard .. 164,642 156 20,046 185,462 180 17,749 

Other 6,502 6 2,252 . 9,972 8 1,873 

Grand totals ...... 12,910,850 11,886 546,065 10,742,008 9,855 448,089 


1 Includes weight of paper, metal, or other material. 
3 Includes 4-inch, 5/16-inch, neh, Kach and &-inch gypsumboard. 


s Data may not add to totals 


wn because of independent rounding. 


PRICES 


The value of crude gypsum increased 
from $4.41 per ton in 1974 to $4.58 in 
1975. The value of calcined gypsum in- 
creased from $18.71 in 1974 to $20.31 in 
1975. The average value of byproduct 
gypsum sold decreased from $9.29 to $7.96 
per ton in 1975. 

The average value of gypsum products 
sold or used decreased from $33.33 to 
$32.95 per ton in 1975. Prefabricated 
products were valued at $44.96, industrial 
plasters at $50.50, building plaster at 


$42.27, and uncalcined products at $6.74 
per ton. 

Quoted prices for gypsum are published 
monthly in Engineering News-Record. 
Prices at yearend showed a wide range, 
based on delivered prices. Regular - inch 
wallboard prices ranged from $44 per 
thousand square feet at Dallas to $90 at 
Chicago. Prices for building plaster ranged 
from $68 per ton at Philadelphia to $94 
at Denver. 


FOREIGN TRADE 


The gypsum industry depended on im- 
ports in 1975 for 36% of the crude gypsurn 


and Italy (296). Imports decreased 27% 
to 5.4 million tons. Most of the imported 


supply. Imports were from Canada (74%), crude gypsum vas mined by USS. 
Mexico (19%), Jamaica (5%), and the companies. 
Dominican Republic, the United Kingdom, 
Table 6.—U.S. exports of gypsum and gypsum products 
(Thousand short tons and thousand dollars) 
Crude, crushed, Other 
or calcined manu- 
factures Total 
Year n.e.C. value 
Quantity Value 
(value) 
1978 ME 8,135 4,225 7,860 
Qus pee 8,910 6,934 10,844 
1975 cana ar 4,505 5,976 10,481 
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Table 7.—U.S. imports for consumption of gypsum and gypsum products 
(Thousand short tons and thousand dollars) 
Other 
Ground or Alabaster manu- 
Crude calcined manufac- factures Total 
Year FF a tures 1 n. e. e. value 
uane- uan- — . 
tity Value tity Value Value value 
1078 us. 7,661 17,572 2 128 1,914 2,828 . 21,987 
19744 7,424 17,602 2 107 1,976 2,204 21,889 
197858 5,448 16,021 2 172 1,865 2,252 19,810 
1 Includes imports of jet manufactures, which are believed to be negligible. 
Table 8.—U.S. imports for consumption of crude gypsum, by country 
(Thousand short tons and thousand dollars) 
1974 1975 
Country 
Quantity Value Quantity Value 
A %; A 5,727 14,026 4,022 11,844 
Dominican Republie 0 924 128 2,488 
11CöõÜĩ§dw ³⁵³ x EEE T, (1) 12 (1) 9 
A EE 238 546 27 659 
yes CHASSE AN RECEN . E m 1788 1,027 1,567 
United Kinedom = 00e 18 44 2 “4 
Venezuela ..... .. L... EE 8 201 " SS 
Total c —— y P 1,424 17,602 5,448 16,021 


WORLD REVIEW 


Domestic and foreign resources of gyp- 
sum are adequate for any foreseeable time. 
World reserves are conservatively estimated 
at 2 billion tons. | 

Canada.—Canada was the third leading 
producer of crude gypsum, accounting 
for 10% of the world total. Most of the 
gypsum was mined by U.S. companies and 
exported to the United States. 

France.—France was the second leading 
gypsum producing country, with 11% of 


sive to justify the time required to arrive 
at a total tonnage.” Gypsum beds range 
from 3 to 7 feet thick and average 70% 
gypsum. The gypsite is upgraded to 90% 
gypsum by washing out the clay. Produc- 
tion is used locally. 

Spain.—Spain ranked fifth in world gyp- | 
sum production with 8% of the total. 

U.S.S.R.—The U.S.S.R. produced 9% 
of the world's gypsum and ranked fourth. 

Yugoslavia.—Construction started on a 


the world total. $1.4 million gypsum plant at Donji 
South Africa.—Gypsum reserves in Cape Vakuf, Bosnia. 
Province were reported to be “too exten- 
Table 9.—Gypsum: World production, by country 
( Thousand short tons) 
Country ! 1978 1974 1975 5 
North America: 
Canada (shipments) 9 ? 222222 8,889 7,964 6,255 
Dominican Republic .... 22 253 r e 220 $102 
Ecuador AAA (4) (4) (4) 
El Salvador A A AA 8 7 7 7 
Guatemala ĩÜ¹Ü⁰bLrAiii. A 8 9 e LA 14 
Honduras eenegen eg J 15 9 1 
% ·¹· Aq ⁰˙ AA AAA SS SSS 398 296 264 
%% ͥͥͥ⁰ſ³ ⁰ ³˙mAm e dmi cu ⅛X era a 1,669 1,529 1,884 
Nicaragua ° . . e 89 89 39 
United s rro 18,558 11,999 9,761 


See footnotes at end of table. 
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Table 9. —Gypsum: World production, by country—Continued 
(Thousand short tons) 
Country 1 1978 1974 1975 p 
South America: 

PRENDA dd ³ 6A AA 501 366 * 366 
BSI A A PS 1 4 1 
FT ³Ü Un. y ß Su E 388 486 e 480 
Chile AAA AAA 98 149 199 
Colombia ¿necia co a ue 248 845 410 
Paraguay aa is a iia 12 16 17 

Ji: ⅛x— AAA . EEE 27 e 27 e 27 
Venezuela a Tas 187 181 283 

Europe: 
Austrias. uuu as 960 886 788 
PU A suisses epa epe D a EE 126 113 244 
AAA a O IA 182 198 209 
Czechoslovakia . eee 637 698 702 
Francet EE r 6,790 6,906 6,408 
Germany, !!!.... 375 375 875 
Germany, West (marketable) 2 8,250 2,168 e 2,200 
))))! ³WAAſſſſ ͥ⁰ ß 8 463 463 485 
Fr ³⁰owͥ ³⁰mAAAqꝓͤ ³ A ⁵ĩð25 ³ĩðâ2 ON 481 423 365 
Iah Lucis . AE 3,858 3,858 8,856 
Luxembourg cnc 6 4 5 
¡LEE ME D o ee y u ua u 937 937 987 
Portügal ass e 149 158 e 160 
SPAIN: onto ³ðVWA ³ð2A w- ð 4,928 r € 4,600 4,600 
Switzerland € "eelere 110 110 110 
JI! Pf E caos r 5, 200 r 5, 200 5. 500 
United Kingdom ........ . . NN E ENN NEE cm m 4,243 3,982 e 4,000 
Kat: TI SEENEN 283 812 2e 413 
Africa: 
Algeria AAA ——— (— M 198 193 198 
ANEOÍA. eege 51 44 44 
EUSUVDi. EENEG 577 616 606 
FF in ds Ki 2 See 
ne,, ß IA A SS Ou u EE 100 110 110 
e . . EEEE e4 4 e4 
K utani AAN ð2uy A A 2 9 14 
Nigor c Uno em /ß̃: ⁵ññ¼ꝗñ˙ :::: ĩ ͤ ..,. E TES e2 2 1 
South Africa, Republic of g is 533 621 594 
Sudan AAA AA 83 38 1 
Soir JJ A IAE A HERR 14 23 26 
ZAmbIB. EAN A AAA 1 4 8 
Asia: 
Burma EE 17 e 30 48 
8 People's Republic of r 700 r 770 880 
EE EES EE 55 28 e 28 
India A A TA A IE r 977 1,183 898 
Indonesia cll dee 8 9 9 9 
d EE EE 2,646 2,646 2,646 
RA IIA EIA 165 220 220 
AE a e e 8 r 406 368 217 
TU a ia 83 33 83 
3 Republic EES e 165 358 850 
JJ... DESEE 11 14 e 14 
Mongolia jte MOM RUPEM NEUEM CUR NARRA 28 28 28 
C ³˙—.u ]ͤ2ͤ dd lá 196 207 8309 
Philippines ARANA r 119 189 180 
Saudi Arabia 50 50 50 
Syrian Arab Republie LLL e l ccce cese cna 17 17 17 
TA ew S 22. 6 4 3 
TA eee . a 260 344 281 
Turkey AAA ⁵ðè ⁵ð v 8 395 394 478 
Vietnam, South cc ecce ec eec eene ccn 8 8 8 
Oceania: Australla eee E tas r 1,284 1,179 * 1,100 
Total AA AA A A O r 67,829 64,622 60,805 
* Estimate. p Preliminary. r Rev 


1 Gypsum is also produced in Cuba ek ue but production data are not available. 


3 Includes anhydrite. 

8 Shipments. 

4 Less than Y unit. 

5 Net exports. 

9 Twelve months November 1974 through October 1975. 
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Helium 


By Thomas G. Clarke * 


In 1975, total domestic sales of high 
purity helium (minimum 99.995% purity) 
increased 596 to 601 million cubic feet, 
compared with 570 million cubic feet in 
19742 The Bureau of Mines plants sold 
31% of the 1975 total, and private indus- 
try accounted for the remainder. Exports 
of high purity helium in 1975, all by 
industry, were 144 million cubic feet, 12% 
higher than in 1974. The Bureau of Mines 
plant price remained at $35 per thousand 
cubic feet in 1975, but private industry 
prices rose slightly to $24 per thousand 
cubic feet. 

An earlier ruling by a trial judge of 


the Court of Claims that Northern Helex 
Co. was entitled to $78 million in damages 
because the Government had breached its 
helium purchase contract with the com- 
pany was reversed by the full U.S. Court 
of Claims in October 1975. The full court 
reduced the award to $35 million and re- 
manded the case to the trial judge for 
consideration of possible further reductions. 

At yearend 1975, litigation was still 
pending with respect to claims arising from 
the termination of helium purchase con- 
tracts with the National Helium Corp. and 
Cities Service Helex, Inc. 


DOMESTIC PRODUCTION 


A total of 12 domestic plants had the 
capacity to extract helium from natural 
gas during 19/5. Ten of the plants were 
owned by private industry, and the other 
two are owned by the U.S. Government 
and operated by the Bureau of Mines. A 
new plant constructed by Western Helium 
Co. near Redrock, N. Mex., began helium 
extraction from natural gas in 1975. 

Total domestic extraction of helium 
from natural gas during the year was 1.1 
billion cubic feet, an increase of 22% 
compared with that in 1974. High purity 
helium extraction, however, increased only 
1%, while that of crude helium was more 
than 8196 higher than in 1974. Crude 
helium accounted for 3196 of total helium 
extracted; about 69% was high purity 
helium for sale. The Bureau of Mines 
provided 5596 of the crude helium and 


25% of the high purity helium extracted. 
The remaining crude and high purity 
helium was extracted by private industry. 

The construction phase of a new ion- 
ization chromograph was completed in 
June at the Bureau of Mines helium plant 
at Keyes, Okla. The new chromograph 
was designed for product quality analysis 
and has a minimum detectable limit for 
hydrogen in helium of less than 0.05 part 
per million and 0.5 part per million for 
other components. This new instrumenta- 
tion will permit a high degree of sensitivity 
for quality control analysis of helium 
production. 


1 Mineral specialist (petroleum), Division of Pe- 
troleum and Natural Gas. 


2 All helium statistics in this chapter are in 
terms of contained helium measured at 14.7 per 
square inch absolute and 70? F. 
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Table 1.—Helium extracted from natural gas in the United States 
(Thousand cubic feet) 


1971 1972 1973 1974 1975 P 
Crude helium: ? 
Extracted at Bureau of Mines plants r 504,506 262,197 175,976 169,414 183,725 
Extracted at private industry plants 3,479,226 3,204,806 2,981,971 15,078 149,794 
R ta 3,983,632 3,467,003 2,557,947 184,487 833,519 
. High purity helium: 2 g 

Extracted at Bureau of Mines plants 173,626 173,526 180,114 168,662 184,524 
Extracted at private industry plants 403,152 453,675 467,102 3530,312 3 560,899 
E 576,778 627,201 647,216 698,974 745,423 

Grand ted! 4,560,410 4,004,204 7 3,205,163 888,461 1,078,942 


P Preliminary. T Revised. 

1 Excludes crude helium purified after interplant transfer. 

3 Includes only those quantities produced for sale; quantities entering conservation storage system 
after purification are included under crude helium. 

3 Includes 28,657,000 cubic feet purified at the Bureau of Mines Keyes plant for private producers 
in 1974 and 39,396,000 cubic feet in 1975. 


Table 2.—Ownership and location of helium extraction plants in the United States, 1975 


Category and owner or operator Location Product purity 
Government owned: 
Bureau of Mines 222222222 Exell, Tex ......----- Crude helium. 
J)). 2 NA Keyes, Okla .........- Crude and high purity 
helium. 
Private industry: 
Alamo Chemical-Gardner Cryogenics .......- Elkhart, Kans 22 High purity helium. 
Cities Service Cryogenics, Inc .........-..-.-- Scott City, Kans ..... Crude helium. i 
Cities Service Helex, Ine 22222222 Ulysses, Kans .......- Crude and high purity 
Kansas Refined Helium Company / Otis, Kans ..........- High purity helium. 
Kerr-McGee Cord 222 Navajo, Ariz ..------ Do. 
National Helium Corp 22 Liberal, Kans Crude helium. 
Northern Helex Co 22222 Buston, Kans ..----.. Crude helium.? 
Phillips Petroleum Co Dumas, Te Crude helium. 
J)”... eee ee Hansford County, Tex Do. 
Western Helium C(o Redrock, N. Mex. High purity helium. 


1 Output is piped to Cities Service Helex, Inc., plant at Ulysses, Kans., for purification. 
2 Output is being stored in the Bureau’s Conservation System. 
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Table 3.—Summary of Bureau of Mines helium plant 


and Amarillo shipping terminal operations 
(Thousand cubic feet) 


1978 1974 1975 

Supply: 

Inventory at beginning of period! 16,142 8,682 9,291 
Helium extracted: 2 
Exell plant: 
ee, x ß a 60,525 35,036 36,111 
Hiph ill ³ð m n PS 
Total Exell plant 1.1. ee 60,525 35,036 36,111 
Keyes plant: 
Crude AAA A sere ceeds 115,451 134,378 147,614 
High “Purity. AA 181,884 $170,194 3186,399 
Total Keyes plant NN EN ENN EE 296,785 304,572 884,018 
Total extracted ........-........__-_-__-------- 357,910 339,608 970,124 
Helium returned in containers (net) --...... .. À. 3,539 2,936 1.349 
e,, e ß l usSsSuSSzs 376,991 351,175 380,764 

Disposal: 

Sales of high purity helium `... e NN 180,114 168,662 184,524 
Net deliveries to helium conservation system 188,245 173,222 186,435 
Inventory at end of period! ii 8,632 9,291 9,805 

Total disposal 876,991 851,175 880,764 


1 At Exell and Keyes plants and at Amarillo shipping terminal. 

2 Excludes conservation helium produced from native gas withdrawal wells at Cliffside field that 
have been invaded by stored helium. 

3 Excludes 28,657,000 cubic feet purified for others in 1974 and 39,396,000 feet in 1975. | 

4 Excludes return of conservation helium produced as indicated in footnote 2 to conservation stor- 
age system. 
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Figure 2.—Helium production in the United States, 1945-75. 
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CONSUMPTION AND USES 


Domestic consumption of helium during 
1975 was primarily for welding, research, 
purging and pressurizing rockets and space- 
craft, maintenance of controlled atmos- 
pheres, leak detection, and cryogenics. De- 


mand occurred principally in the Pacific 


and Gulf Coast States. 

Sales of high purity helium in the 
United States increased about 596 during 
1975. Bureau of Mines helium sales, 
which accounted for 31% of domestic 
sales, increased approximately 9% during 
the year. 


Approximately 5796 of the Bureau of 
Mines sales in 1975 were made directly to 
Federal agencies, which are required by 
law to purchase all of their major helium 
requirements? from the U.S. Department 
of the Interior. The Bureau of Mines f.o.b. 
plant price, which is set at $35 per 
thousand cubic feet for the purpose of 
financing the long-range helium conserva- 
tion program, was not generally competi- 
tive with the 1975 average private f.o.b. 


contracts, which required the distributors 
to purchase equivalent quantities from the 
Bureau of Mines. These contracts made 
relatively small quantities of helium readily 
available to Federal installations with re- 
duced freight charges for small purchases. 

All high purity helium sold by the Bu- 
reau of Mines was shipped in gaseous form 
in cylinders, railroad tank cars, highway 
tanker trailers, and in liquid form in con- 
tainerized dewars. Private industry dis- 


tributors shipped helium in both gaseous 


and liquid forms. Much of the helium 
transported in liquid form was delivered 
by semitrailers and containerized dewars 
to distribution centers and regasified and 
compressed into small cylinders and trailers 
for delivery to consumers. 


3 In excess of 5,000 cubic feet per month. 


Table 4.—Total sales of high purity helium 


in the United States 
(Million cubic feet) 


plant price of $24 per thousand cubic feet. Year Quantity 
Almost all of the remaining Bureau sales 1971 5 re 470 
in 1975 were the result of purchases by 1972 -------------------------------- ded 
Federal agencies from private distributors 1974 ...........:............-.-.-...- 1570 
under General Services Administration 1976 -------------------------------- P 601 
e Estimate. p Preliminary. r Revised. 
Table 5.—Bureau of Mines sales of high purity helium, by recipient 
(Thousand cubic feet) 
| 1978 1974 1976 v 
Federal agencies: 
Atomic Energy Commission! 222===-22. =-->". 17,627 21,169 17,184 
Department of Defense 47,766 45,432 60,551 
National Aeronautics and Space Administration 5 34,739 13,684 21,046 
National Weather Service . E a 2,767 2,957 1,746 
ther?" 2o ll E M Ee 3,581 4,298 4,968 
Total Federal agencies ..... 222 106,480 87,540 105,495 
Private helium distributor sales? sz J JU JU J J en 73.634 81.222 77,049 
Commercial sales ee EEN s AN eee E a S S 1,980 
Grand ‘total a EE ue 180,114 168,662 184,524 


, Preliminary. 


1 Became part of Energy Research and Development Administration on Jan. 19, 1975. 


3 Includes quantities used by Bureau of Mines. 


3 Most of this was purchased by commercial firms which sold equivalent quantities to Federal 
installations under contract agreements with the General Services Administration. 
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Figure 3.—Helium consumption by end use in the United States, 1975. 


CONSERVATION 


Helium held in the Bureau of Mines 
conservation storage system, which includes 
the conservation pipeline network as well 
as the Cliffside gasfield near Amarillo, 
Tex., increased about 196 during 1975. Of 
the 38,557 million cubic feet in storage at 
yearend, over 97% was held for the Bu- 
reau's conservation program, including 
that accepted under court order after 


March 28, 1971. The remaining amount 
was stored under contract for private 
companies. 

The conservation storage system con- 
tains crude helium purchased by the Bu- 
reau of Mines under contracts entered into 
with four companies in 1961 and continued 
under court orders obtained during 1971 
and 1973 by three of the companies. 


Sege Google 
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Table 6.—Summary of Bureau of Mines helium conservation system operations 
(Thousand cubic feet) 


1978 1974 1976 
Helium in conservation storage system at beginning of period: | 
Stored under Bureau of Mines conservation program? .... 34,628,600 37,110,126 37,283,348 
Stored under contract for private producers' own accounts. 1,002,814 1,091,004 995,987 
LOA WEE EE 35,630,914 88,201,180 88,279,885 
Input to system: 
Net deliveries from Bureau of Mines plants? ............. 188,245 178,222 186,485 
Acquired from private industry conservation plants? ...... 2,298,281 Se Gas 
Stored under contract for private producers’ own accounts 168,110 15,073 200,131 
Tothill M d . ——— 2,644,636 188,295 886,566 
Redelivery of helium stored under contract for private í 
producers’ own accounts 2222222222 — 74,425 — 110,090 — 108,531 
Net addition to system .......... ee 2,570,211 78,205 278,085 
Helium in conservation storage system at end of period: 
Stored under Bureau of Mines conservation program? .... 37,110,126 37,283,848 $7,469,783 
Stored under contract for private producers’ own accounts 1,091,004 995,987 1,087,587 
TOA: id 88,201,180 38,279,885 38,557,870 


1 Includes conservation pipeline system and Cliffside field. 

2 Includes helium accepted after Mar. 28, 1971, under court order, 

3 Excludes return to system of conservation helium produced from native gas withdrawal wells at 
Cliffside field which have been invaded by stored helium. 


Table 7.—Deliveries and withdrawals of crude helium stored for private companies! own 


account in the Bureau of Mines conservation storage system, 1975 
(Thousand cubic feet) 


Delivered Withdrawn 


Owner Plant location Net 
Cities Service Helex, Ine mnnm Ulysses, Kans .... 10,274 6,504 8,770 
National Helium Corp Liberal, Kans .... e" 23,816 — 28,816 
Philips Petroleum Co Dumas, Tex SR 34,879 — 84,879 
Jack B. Kelley Co Amarillo, Tex .... 49,774 16,080 38,694 
Kansas Refined Helium Co ...........- Otis, Kans ........ 140,083 27,753 112,830 
/ ⁰˙A.A..ͥ cun e dec A ew M EE 200,131 108,532 91,599 
RESOURCES 


As of December 31, 1975, domestic 
measured and indicated helium resources 
were estimated at 233.5 billion cubic feet 
(in natural gas with a minimum helium 
content of 0.3%). These resources in- 
clude measured and indicated helium re- 
serves (minimum 0.3% helium) estimated 
at 103.3 and 41.8 billion cubic feet, re- 
spectively. The remaining resource base 
includes 38.6 billion cubic feet in the 
Bureau's conservation storage system and 
49.8 billon cubic feet of helium in meas- 
ured natural gas reserves with a helium 
content of less than 0.396. About half of 


are located in the midcontinent region of 
the United States. A total of 86 gasfields 
in 10 States contain measured and indi- 
cated helium reserves. Five helium-bearing 
gasfields contain about 9096 of domestic 
reserves. These fields are the Hugoton 
field in Kansas, Oklahoma, and Texas; the 
Tip Top field in Wyoming; the Keyes field 
in Oklahoma; and the West Panhandle 
and Cliffside fields in Texas. About 60% 
of the measured and indicated reserves at 
yearend were in currently producing fields. 
Approximately 13% of the helium-rich 
natural gas (minimum 0.3% helium) pro- 


the domestic helium reserves are under 
Federal lease. Included are the Tip Top 
field in Wyoming, Keyes Field in Okla- 
homa, Cliffside in Texas, and the Church 
Buttes, Wyoming, field. 

Most of the domestic helium reserves 


duced in 1975 was processed for helium 
extraction, while the helium contained in 
the remaining helium-rich natural gas out- 
put was dissipated incident to the con- 
sumption of the gas. | 

The Bureau of Mines continued its: 
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efforts to survey and identify possible new 
domestic and foreign helium resources. A 
total of 360 natural gas samples from 
21 States and 1 sample from Canada were 
collected and analyzed for helium content 
during 1975. None of the samples indi- 
cated the presence of major new deposits 
of helium. A preliminary study conducted 
in the Dineh de Keyah field in Apache 
County, Ariz, indicated that about 1.3 
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billion feet of recoverable helium may be 
present. Helium-containing natural gas 
was also studied in two reservoir forma- 
tions. The natural gas in these reservoirs 
is not being produced because its caloric 
heat value is less than 50 British thermal 
units (Btu) per thousand cubic feet. The 
helium contents of the two reservoirs were 
determined to be 5.3% and 3.1%. 


FOREIGN TRADE 


Exports of high purity helium, all by 
private industry, increased about 12% in 
1975 to 144 million cubic feet from 129 
million cubic feet in 1974. A total of 76% 
of the exports were shipped to Europe, as 
follows: Belgium, 40%; the United King- 
dom, 21%; France, 15%. Exports to 
Japan and Canada were 10% and 5%, 
respectively. The increase in exports to 
Western Europe in 1975 was attributed to 
the increased use of high purity helium 
in the exploration of oil and gas in that 
area, especially in the North Sea. 


Table 8.—Exports of high purity helium 
from the United States 
(Million cubic feet) 


Year Quantity 

1971. amooo z 107 

1172222 z * 112 

1;öö; acre — 12117 

1914 —2l-llee2zsmeecseseií6oesss e wen r è 129 

.. ? 1144 
e Estimate. r Revised. 


1 Bureau of the Census. 


WORLD REVIEW 


World production of helium, exclusive 
of the United States, was estimated at 146 
million cubic feet in 1975. Canadian pro- 
duction was about 35 million cubic feet 
from a plant in Saskatchewan owned by 
Canadian Helium, Ltd. Production from a 
plant near Paris, France, was about 11 
million cubic feet. The U.S.S.R. and 
countries of Eastern Europe produced an 
estimated 100 million cubic feet. 

It was reported that hydrocarbons and 
helium were discovered at a depth of 
20,843 feet in a well located on the Kola 
Peninsula near the Barents Sea, about 65 
miles west of Murmansk, U.S.S.R. Re- 
ported plans called for deepening the 
wildcat to 23,830 feet. 

During 1975, construction continued on 
a prototype helium extraction plant in Al- 
berta Province, Canada. Plant design will 
utilize a diffusion technique for processing 
natural gas with a helium content from 
0.0596 to 0.7096. Full plant operation 
was scheduled for 1977, and completion 
cost was estimated to be about $300,000. 

A joint venture by West German in- 
dustry and Government has produced an 
experimental, closed-cycle helium turbine 


heating and generation plant, the first of 
its kind. The helium turbine in 1975 was 
undergoing further tests prior to commis- 
sioning. The venture is part of a research 
program to develop a nuclear, direct-cycle, 
helium-cooled, high-temperature electrical 
generation facility. 

In early 1975, work and research con- 
tinued on a natural gas upgrading and 
helium extraction plant at Odolanow, Po- 
land. This plant is the first of its kind 
in Europe. Natural gas in the region has 
a methane content of 5696 with a caloric 
value of about 580 Btu per thousand cubic 
feet, 43% nitrogen, and 0.4% helium. 
The nitrogen and helium are to be re- 
moved and the caloric value of the meth- 
ane increased by a new process devised 
by Petrocarbon Developments, Ltd., of 
Manchester, United Kingdom. By this 
process, natural gas is fractionated in two, 
low-temperature distillation columns linked 
by a reboiler-reflex condenser. No heat 
pump cycle is used, thus resulting in a 
saving of energy and a reduction of ma- 
chinery needs. The upgraded methane 
(980 Btu per thousand cubic feet) leaves 
the plant and enters the main transmission 
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lines at 300 pounds per square inch with- 
out recompression. Overall hydrocarbon 
recovery will exceed 98%. The plant will 
also supply nitrogen purge gas and refrig- 
eration for the recovery of helium. About 
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88% of the helium present in the natural 
gas is to be recovered. Full plant oper- 
ation, processing approximately 6 billion 


cubic feet of gas per year, was scheduled 
for July 1976. 


TECHNOLOGY 


In October 1975, the U.S. Department 
of the Interior announced the development 
of a new helium “sniffer” device by the 
U.S. Geological Survey for detecting 
helium. The prospecting device is designed 
to measure microscopic amounts of helium 
gas in soils. Samples to be analyzed are 
obtained from a depth of 2 feet in the 
soil and transferred into a metal tube for 
analysis by the sniffer device. The Survey 
reported the device had been tested with 
good results over known geothermal re- 
source areas containing high concentrations 
of helium. Also, in western Colorado and 
Utah, measurements indicated helium 
over several oil and uranium deposits. The 
sniffer can detect and measure helium 
concentrations in soil in amounts as small 
as 50 parts per million. 

The Bureau of Mines developed an 
analytical procedure for determining the 
quantity of helium-3 in helium-4 in parts 
per billion range. Several university helium 
research laboratories in the United States 
and the United Kingdom had samples 
analyzed by the Bureau’s equipment. The 


technique was developed as part of the 
Bureau’s isotopically pure helium-4 project. 

The use of helium as a tool in explora- 
tion for uranium is being studied by 
Martin-Marietta Aerospace and the US 
Energy and Research Development Admin- 
istration (ERDA). In theory, anomalous 
concentrations of helium produced by the 
radioactive decay of uranium are assumed 
to be associated with deep-seated uranium 
deposits. Plans call for testing helium and 
uranium by the sniffer measuring device 
in areas of known uranium ore bodies. 

National Aeronautics and Space Admin- 
istration (NASA) research had indicated 
a method for the conversion of fission 
energy directly into laser light by a 
nuclear-energized laser that contains 
helium. In the experiments, a reactor pro- 
vided a neutron pulse to produce energetic 
fission fragments in a laser gas consisting 
of helium and xenon. These experiments 
point up the possibility of major advances 
in power transmission over long distances, 
energy conversion, and long-range com- 
munications. 
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Iron Ore 


By F. L. Klinger * 


World production of iron ore in 1975 
was estimated at 880 million tons,’ slightly 
below the level of 1974. World shipments 
of iron ore, however, were substantially less 
than in 1974 owing to a decline in demand 
for iron and steel. The leading producing 
countries continued to be the Soviet Union, 
Australia, the United States, and Brazil. 

World exports of iron ore were estimated 
at approximately 375 million tons, of which 
an estimated 295 million tons were ocean- 
borne. These totals were 6% less than in 
1974. The leading exporting countries were 
Australia, Brazil, the Soviet Union, and 
Canada. 

The reduced level of shipments resulted 
in large accumulations of ore stocks by 
several major producers, notably in Aus- 
tralia, Sweden, and Liberia. The relatively 
high level of stocks was expected to slow 
down production in 1976. 

The major importing countries in 1975 
continued to be Japan (129.6 million 
tons), the European Community (EC) 
(120 million tons), and the United States 
(46.7 million tons). Imports by Japan and 
West Germany in 1975 were 10 and 13 


million tons, respectively, less than in 1974. 


World output of iron ore pellets was 
estimated at 165 million tons in 1975. The 
United States continued to lead in pro- 
duction, with 62.5 million tons, followed 
by the Soviet Union (27 million tons), 
Canada (23.7 million tons), and Sweden 
and Australia with about 9 million tons 
each. Major additions to productive ca- 
pacity were underway in the United States 
and Brazil, and new pelletizing plants were 
under construction or planned in at least 
10 other countries. 

Although production of prereduced ore 
grew slowly in 1975, direct reduction plants 
were under construction or contracted for 
in at least 10 countries. 


Iron ore prices in 1975 were substantially 
higher than in 1974, These mainly resulted 
from rapidly rising costs of production and 
transportation. Ocean freight rates for iron 
ore continued to decline owing to the sur- 
plus of available ships and the decline in 
demand for ore, but rail and lake freight 
rates increased in the United States. 

A major new iron mine (Mount Wright) 
began production in Canada during 1975, 
development of the Kudremukh deposits 
in India began, and the Sishen-Saldanha 
Bay project in the Republic of South 
Africa was nearing completion. Major in- 
vestments in new mines and plants were 
being made in the United States and sev- 
eral other countries, but rising costs, as 
well as the depressed condition of iron ore 
markets, were making it difficult to find 
adequate financing for many proposed 
projects. There seemed to be little prospect 
of these conditions improving in 1976. 

Increasing environmental controls have 
added significantly to the cost of iron ore 
mining projects, particularly in the United 
States. At yearend, it was uncertain 
whether Reserve Mining Co. would con- 
tinue operations if required to shift its 
tailings disposal area farther north than 
proposed in 1974. The company had an 
annual production capacity of 10.7 million 
tons of iron ore pellets. 

The Association of Iron Ore Exporting 
Countries (AIOEC) was formed in 1975. 
Member countries at yearend were Aus- 
tralia, Sweden, Peru, Chile, Mauritania, 
Venezuela, Algeria, Tunisia, Sierra Leone, 
and India. These countries accounted for 
about 26% of world production and 50% 
of world exports of iron ore in 1974. The 
long-range goal of the association appeared 


! Physical scientist, Division of Ferrous Metals. 
° The long ton of 2,240 pounds is the unit of 
SES used in this chapter, unless otherwise speci- 
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to be to obtain higher prices for iron ore, 
but the absence of orebuying nations from 
the group and the presence of large iron 
ore resources in nonmember countries was 
likely to inhibit such efforts. 

The Government of Peru nationalized 
the iron mining properties. of Marcona 
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Mining Co. on July 25, 1975. Agreement 
on compensation was not reached by year- 
end; meanwhile, exports appeared to have 
ceased. The Peruvian action followed na- 
tionalization of Venezuelan mines, effective 
January 1, 1975, and similar actions in 
Mauritania (late 1974) and Chile (1971). 


Table 1.—Salient iron ore statistics 
(Thousand long tens and thousand dollars) 


1971 
United States: 
Iron ore (usable,! less than 5% Mn): 
Production ns. nsa Ea 80,762 
Shipments 32 77,106 
Value? 2. . . . eg $891, 001 
Average value at mines 
Der ton $11.55 
Exports Js 3,061 
// ˙ AA A 338,147 
Imports for consumption ....... 40,124 
LUG TTT $450,644 
Consumption (iron ore and 
agglomerates) ...-.....-.---- 116,196 
Stocks Dec. 81: 
At mines 17,653 
At consuming plants ...... 57,738 
| At U. ° docks tu . em m 3,424 
Manganiferous iron ore (5% to 35% 
Mn): Shipments 177 
Production ..........--.------ 774,677 | 


Wor Id: 
r Revised. 
agglomerates). 


1972 1973 1974 1975 
76,484 87,669 84,866 78,866 
77,884 90,654 84,986 76,696 

$950,565 $1,163,710 — $1,988,447 $1,620,599 
$12.20 $12.84 $16.34 $21.41 

2,095 2,741 2,82 2,587 

$26,776 $87,922 $35,148 $60,071 
35,761 43,296 48,02 46,143 
$415,984 $533,488 — $646,298 $860,496 
126,948 146,922 138,160 114,126 
14,679 10,876 9,405 12,299 
50,061 45,990 45,247 62,281 
2,612 8,068 3,272 . 4,614 
131 181 1244 142 
765,465 r 832,343 r 881,244 880,364 


1 Direct shipping ore, concentrates, agglomerates, and byproduct ore (mainly pyrite cinder and 


2 Includes byproduct ore. 
3 Excludes byproduct ore. 
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Ligure 1.—United States iron ore production and imports for consumption. 
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EMPLOYMENT 


Summary statistics on employment and 
productivity in the U.S. iron ore industry 
in 1975, as developed from data collected 
by the Mining Enforcement and Safety 
Administration (MESA), are shown in 
table 2. 

The average number of persons em- 
ployed (20,000) and the total hours 
worked (39.1 million) in 1975 were within 
1% of the respective totals for 1974, but 
nationwide average productivity of usable 
ore declined about 6.5% due mainly to 
cutbacks in output of natural ore concen- 
trates and direct-shipping ore from Minne- 
sota mines and plants. In Michigan, em- 
ployment and productivity increased in 


1975 owing to the first full year of pro- 
duction at the Tilden mine, while in 
California, employment decreased due to 
curtailment of operations at the Beck mine. 

The average number of persons em- 


ployed in 1975 included approximately 


11,000 engaged in mining and transport 
of crude ore, and 8,900 in beneficiation 
plants. Owing to variations in reporting 
practice, both of these figures include some 
repair and maintenance shop personnel. 
As in previous years, statistics published in 
table 2 do not include office workers. The 
number of office workers at mines and 
beneficiation plants in 1975 was approxi- 
mately 2,600. 


DOMESTIC PRODUCTION 


U.S. mine production and shipments of 
iron ore in 1975 declined by 6.5% and 
10.9%, respectively, compared with that 
of 1974. Shipments of ore from U.S. ports 
on the Great Lakes declined about 9%. 
The reductions were due to relatively low 
domestic demand for iron and steel in 
1975. 

Mine output of usable ore consisted 
about 80% of pellets and sinter, 18% of 
natural ore concentrates, and 2% of direct- 
shipping ore. Iron ore pellets made up 
more than 79% of the total output be- 
cause production from natural ore mines, 
especially on the Mesabi range, was sharply 
reduced in 1975. Although fewer mines 
were active in the Southeastern and West- 
ern States during the year, production was 
reported from 3 additional small operations 
in Minnesota, so that the total number of 
producing mines in the United States (67) 
was 1 more than in 1974. The mines in- 
cluded 61 open pits and 6 underground 
operations. 

Crude ore production in 1975 totaled 
about 215 million tons, 196 less than that 
of 1974. Open pit mines produced 96% 
of the total output, and 99% of the crude 
ore shipped was sent to beneficiation 
plants. The average iron content of all 
crude ore mined in 1975 was 33%, and 
the average iron content of all usable ore 
produced was 61.2396. Nationwide, the 
ratio of crude ore mined to usable ore 
produced was 2.72:1, compared with 
2.57:1 in 1974. The relatively high ratio 


in 1975 was due to a larger proportion of 
taconite in total production compared with 
1974. 

The Lake Superior district accounted for 
nearly 8596 of U.S. production of usable 
ore in 1975. Minnesota produced 65% of 
the national output, Michigan accounted 
for nearly 19%, and the remaining 16% 
was produced in 17 other States. 

In Minnesota, construction of two new 
taconite mining operations and expansion 
of three others was well underway in 
1975. Production from Hibbing Taconite 
Co. and the expansion project of Eveleth 
Taconite Co. was expected to start by the 
end of 1976. Production from the Minorca 
project of Inland Steel Co. and from ex- 
panded operations of United States Steel 
Corp. and the National Steel Pellet Project 
was expected to begin in 1977. Aggregate 
production capacity of new facilities for 
iron ore pellets will be 21 million tons 
annually in 1978. Early in 1975, Bethlehem 
Steel Corp. announced that production 
capacity of Hibbing Taconite Co. will be 
raised to 8.1 million tons annually, an 
increase of 2.7 million tons over the ca- 
pacity originally planned. The latter ex- 
pansion will be completed in 1979. Con- 
struction costs at these projects were 
revised upward in 1975 so that the total 
investment was expected to be $1 billion, 
an increase of $200 million over that 
anticipated in 1974. 

While the above taconite projects will 
increase annual production capacity for 
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pellets in Minnesota by nearly 24 million 
tons, the continuation of production by 
Reserve Mining Co., which has a produc- 
tion capacity of 10.7 million tons of pellets 
per year, was uncertain. Under a court 
order, Reserve will be required to shift its 
tailings disposal from Lake Superior to an 
onland site. The company's proposal to 
shift its discharge to a land site about 7 
miles away from the concentrator ('*Mile- 
post 7”), at a cost of more than $240 
million, had not been approved by State 
authorities by yearend. The State author- 
ities suggested relocation to a more distant 
site, but the company said that this would 
increase the cost to at least $400 million, 
an amount which it considered prohibitive. 
Final decisions by the State and the com- 
pany were possible in 1976. 

In June 1975, the Minnesota Legislature 
raised the State's production tax on taco- 
rite concentrates (including pellets) by 39 
cents per ton, retroactive to January 1, 
1975. This more than doubled the pro- 
duction tax, which previously was about 
36 cents per ton. 

In Michigan, The Cleveland-Cliffs Iron 
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Co. announced plans to increase production 
capacity for iron ore pellets at the Empire 
mine by 2.8 million tons annually by 1980. 
This will raise total output capacity of the 
operation to 8 million tons annually. The 
company was also considering expansion of 
the Tilden project to a production capacity 
of 8 million tons annually. The Tilden 
facility completed its first year of opera- 
tion successfully in 1975. 

In Alabama, production of brown ore 
concentrates at Russellville was suspended 
in September 1975 by United States Pipe 
and Foundry Co. The Russellville mine was 
the last operating iron mine in Alabama. 
Thirty-seven employees were affected. 

In California, production of iron ore 
concentrate at the Beck mine in San Ber- 
nardino County was halted in late 1974 
by Standard Slag Co. The concentrate had 
been produced since 1971 for export to 
Japan, at the rate of about 400,000 tons 
per year. In Pennsylvania, the iron ore 
pelletizing plant at Cornwall was reac- 
tivated in 1975 by Bethlehem Steel Corp. 
Feed for the plant was reportedly pur- 
chased concentrates. 


CONSUMPTION 


Total consumption of iron ore and ag- 
glomerates in 1975 was 17% less than 
in 1974. Consumption in steelmaking fur- 
naces declined 27%, while consumption in 
blast furnaces was down 17%. Of total 
consumption, blast furnaces accounted for 


98.3% and steel furnaces for 1.1%; the : 


remaining 0.6% «was used in the manu- 
facture of cement, heavy-media materials, 
pigments, and other miscellaneous prod- 
ucts. In blast furnaces, the weight ratio 
of iron ore and agglomerates consumed to 
pig iron produced was about 1.56:1 in 
1975, compared with 1.57:1 in 1974. 

Iron ore pellets made up 56% of all iron 
ore and agglomerates consumed in 1975, 
and 67% of all agglomerates consumed. 
These proportions were larger than in the 
previous 2 years. 


Consumption statistics are shown in 
tables 11 and 12. In these tables, iron ore 
concentrate used to produce agglomerates 
such as pellets and sinter at mine sites is 
not reported as iron ore consumed; its 
consumption was reported only when such 
agglomerate was shipped to the furnace 
site and used (table 11). Iron ore concen- 


trates and fines used to produce agglom- 


erate such as sinter at iron and steelmaking 
plants is reported as iron ore consumed in 
table 12, and consumption of agglomerates 
from this source is included in table 11. 
In table 12, the difference in weight be- 
tween iron ore consumed and agglomerate 
produced results from the elimination of 
moisture as well as the addition of mate- 
rials such as flue dust, mill scale, lime, and 
coke. 


STOCKS 


Stocks of iron ore and agglomerates at 
U.S. mines, docks, and consuming plants 
totaled 69.1 million tons on December 31, 
1975. This was an increase of 11.2 million 


tons or 19% compared with stocks on 
December 31, 1974, and was the highest 
yearend total since 1971. The lowest 
monthend level of stocks at U.S. consuming 
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plants was 32.6 million tons in April 
1975, compared with the record low of 24 
million tons in April 1974. Of the 56.8 
million tons on hand at U.S. docks and 
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consuming plants at yearend, U.S. ores 
made up 57%, Canadian ores 17%, and 
other foreign ores 26%. 


PRICES 


Published prices for Lake Superior iron 
ores (delivered rail of vessel at lower lake 
ports) increased 6% to 7% during 1975. 
Prices for natural ores during the first 6 
months of the year were unchanged from 
December 1974 levels, while the price of iron 
ore pellets quoted by different producers 
rose during the same period by 1.4% to 
2.8%. In early July, prices for natural ores 
(basis 51.5% Fe, natural) increased by 
$1.22 per gross ton, and pellet prices in- 
creased 1.4 to 2.0 cents per long ton unit 
of contained iron, natural. The new prices, 
which remained in effect for the rest of the 
year, were as follows per long ton: Mesabi 
non-Bessemer, $18.50; Mesabi Bessemer, 
$18.65; Old Range non-Bessemer, $18.75; 
and manganiferous, $18.75. Iron ore pellets 
were 47.2 cents per long ton unit. Any 
increases in the cost of transportation and 
handling, subsequent to the announcement 
dates of the new prices (mostly July 3 to 
July 10), were to be borne by the buyer. 

The average value (f.o.b. mine or con- 
centrating plant) of usable iron ore shipped 
from domestic mines in 1975 was $21.41 
per long ton, compared with $16.34 in 
1974 and $12.84 in 1973. These values 
were calculated from producers’ statements 
and approximated the commercial selling 
price less the cost of mine-to-market trans- 
portation. 

Prices for Canadian and other foreign 
ores also increased in 1975, although prices 
under many Japanese contracts remained 
at levels set in late 1974. The price of 
Canadian (Wabush) iron ore pellets, f.o.b. 
vessel Pointe Noire, Quebec, was raised to 
40.37 cents per unit of iron and manganese 
combined on January 2, 1975, and to 42.2 
cents on September 29, 1975; the latter 
price was about 15% higher than in Au- 
gust 1974. The price of Quebec Cartier 
concentrates c.i.f. North Sea ports report- 
edly increased about 2596 to $21.16 per 
metric ton in 1975.3 


Swedish iron ore prices rose sharply in 
1975. The major Swedish producers, Luos- 
savaara-Kiirunavaara AB (LKAB) and 
Gránges AB, reported average increases in 
1975 prices for most ore products of about 
40% to 45% compared with 1974. LKAB 
reported increases in costs, however, of 
37%. The price of Swedish high-phos- 
phorus iron ore (Kiruna D, 60% Fe, 1.8% 
P), c.i.f. Rotterdam, was reported by Met- 
allgesellschaft AG * at 80 Swedish kronor 
per metric ton on June 30, 1975, a rise of 
38% from a year earlier. Under West 
German contracts for 1975, the f.o.b. price 
of Kiruna pellets (65% Fe) was equivalent 
to about 51 cents per metric ton unit of 
contained iron, and that of Kiruna B ore 
(about 65% Fe, 80% + 8 mesh) was 
equivalent to about 33 cents per metric ton 
unit. According to Gránges AB, prices for 
Liberian ores produced by the Lamco Joint 
Venture averaged about 45% more than in 
1974. The 1975 price of Nimba pellets, 
fo.b. Buchanan, was about 46 cents per 
metric ton unit of contained iron, and for 
Nimba washed fines, 25.5 cents per metric 
ton unit. | 

The average price of Brazilian iron ore, 
65% Fe, cif. North Sea ports, was re 
ported to be $20.10 per metric ton from 
January to June 1975, compared with 
$18.40 per metric ton (68% Fe) from 
July to December 1974.* 'The average f.o.b. 
value of Venezuelan iron ore exported to 
the United States, as indicated by U.S. 
Bureau of the Census data, was $15.63 
per long ton in 1975, compared with 
$12.30 in 1974. 


3 United Nations Committee for Trade and De- 
velopment (UNCTAD), Geneva. Monthly Com- 
modity Price Bulletin. | 

. * Metallgesellschaft AG. Metal Statistics 1964-74. 
0 Germany, 62d ed., 1975, p. 


5 Granges AB. Annual Report for 1975. P. 12. 

International Bank for Reconstruction and De- 
velopment. Commodity Trade and Price Trends. 
Report EC-166/75, August 1975, p. 86. 
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Some 1975 prices for iron ore under 
Japanese contracts are shown in the ac- 
companying tabulation. All prices are free- 


MINERALS YEARBOOK, 1975 


on-board (f. o. b.), dry-long-ton 
basis unless otherwise indicated: 


(DLT) 


` Approximate 


Country, ore designation and grade 5 quantity 


Price 


thousand tons) 
sasa o... E SEAS A o e ISA 


Australia: 
Whyalla pellets, 65.5% fe 650 
Hamersley pellets, 68% Fe .......- 2,200 
Savage River pellets, 66% to 
%%% A 8 


- 2 
Robe River pellets, 62.5% Fe ...... 4,2 
Robe River fines, 56. 5% Fe 22 2 


Goldworthy sized lump, 64% Fe SCH 3.000 
Goldworthy fines, 64% Fe * y 


India: 
Chowgule pellets, 66% fe 500 
Bailadila lump, 63% to 65% Fe 

(20% maximum-3£”) 


adi: 
CVRD No. 3 contract, run-of-mine, 
64% to 66% Fe 


U.S.S.R.: 
Krivoi Rog fines, 55% to 57% c 
Krivoi Rog concentrates, 6096 to 1,000 
62%: Fë EIN ss 


29.64 cents per 1% F 
Sch SECH per 1% Fe “(effective July 1, 


31.1 cents per 1% Fe. 

30.0 cents per 1% Fe. 

14. er cents per 1% Fe (effective Apr. 1, 
| 2218 ce cents per 1% Fe (effective Apr. 1, 

18.86 cents per 1% Fe. 

29.924 cents per 1% Fe (DMT basis). 

$13.28 to $13.58 per DMT, f.0.b.t. _ 

Vizagapatnam. 


$13.90 per dry long ton (effective Apr. 1, 
1975). 


$7.15 per DMT. 
$7.95 per DMT. 


DMT=dry metric ton f.o.b.t.—free on board, trimmed. 


Source: 


The TEX Report Co. Ltd. (Tokyo). Iron Ore Manual 1975, pp. 99-214. 


TRANSPORTATION 


Iron ore shipments from U.S. ports on 
the Great Lakes during 1975 totaled 62.6 
million tons, 9% less than in 1974. In 
addition, 17.6 million tons of ore was 
shipped during 1975 to destinations on the 
Great Lakes from Canadian ports, for a 
grand total of 80.2 million tons. Iron ore 
pellets made up approximately 80% of 
total shipments. These figures include ship- 
ments made during January, February, and 
March of 1975, which were an extension of 
the 1974 lake shipping season. 

In March 1975, the first 12-month ship- 
ping season in the history of Great Lakes 


Port 


Duluth, Minn -...... . . . ~~~. eee 
Taconite Harbor, Minn n -= 
Escanaba, Mich 
Silver Bay, Minn 22222 
Two Harbors, Minn 222 
Superior, Wis 2222222222 
Marquette, Mich 2222222222 


XX Not applicable. 
1 Rounded to nearest 1,000 tons. 


Source: 


navigation was completed between Two 
Harbors, Minn., and lower lake ports. Ice- 
breaking and other navigational aids were 
again used to extend the 1975 shipping 
season, and a second 12 month of ore 
shipping was achieved at Two Harbors in 
March 1976. 

Statistics on shipments of iron ore from 


U.S. ports on the Great Lakes during the 


1975 season (excluding shipments in early 
1975 but including shipments in early 
1976) are shown in the accompanying 
tabulation: 


Number Bee " Average Largest 
of Siet cargo cargo 
vesse]s ( eng (long (long 
loaded long tons) tons) tons) 
819 14,829 17,496 81,869 
8717 9,979 26,469 57,404 
502 8,949 17,827 32,643 
457 8,687 19,009 30,946 
306 8,225 26,878 53,423 
322 6,423 19,949 30,313 
240 4,887 18,280 25,986 
8,028 60,979 XX XX 


Lake Carriers Association. Annual Report 1975, p. 41. 
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Statistics on receipts of iron ore at U.S. 
lower lake ports in 1974 are shown in the 
following tabulation (1975 data were not 
available): 


Port Thousand long tons 1 

Cleveland .......---.----- 18,959 
Detroit 8.481 
Indiana Harbor .........- 8,292 
Gary // AA E 7,496 
Conneaut 4 6,877 
South Chicago 6,550 
Ashtabula .....--...-..--- 5,203 
Toledo: geseet ege, 4,872 
Buffalo ~~. -..~......... 4,766 
Lorain. o A ĩð oun 4,205 
Burns Harbor 4,135 
Huron 2,808 

Tote! 77,094 


1 Rounded to nearest 1,000 tons. 


Source: Lake Carriers Association, Annual Re- 
port 1975, p. 40, quoting U.S. Army Corps of 
Engineers, Waterborne Commerce of the United 
States, 1974, Part 111.” 


Lake freight rates for iron ore were in- 
creased January 1, 1975, as follows (per 
gross ton): From the head of the lakes to 
lower lake ports, $3.70; from Marquette, 
Mich., to lower lake ports, $3.05; from 
Escanaba, Mich., to Detroit and Lake 
Erie, $2.78; and from Escanaba to lower 
Lake Michigan ports, $2.22. These rates, 
which remained in effect through yearend 
1975, were about 12% higher than those 
in effect during the last half of 1974. The 
additional charge for iron ore cargoes 
requiring more than 24 hours to unload, 
and for unloading at docks not capable of 
handling vessels of more than 23 feet 
draft, was unchanged at 25 cents per 
gross ton. Handling charges (car to vessel 
at upper lake ports, and rail of vessel to 
car or stockpile at lower lake ports) ranged 
from 39 cents to $1.10 per ton in 1975 
and were about 1596 higher than in 1974. 
The vessel freight rate from the Gulf of 
St. Lawrence to Lake Erie ports was un- 
changed at $1.70 per ton. 

Construction of larger lake ore carriers 
and automation of unloading systems con- 
tinued in 1975. Eight 1,000-foot self-un- 
loading vessels, capable of carrying 59,000 
gross tons of iron ore pellets at maximum 
draft, were under construction. The first 
of these carriers was expected to begin 
service in late 1976, three more in 1977, 
two in 1978, and two in 1979. Plans to 
build a 1,100-foot lake carrier were de- 
ferred pending authorization from the 


729 


Corps of Engineers to allow passage of 
such vessels through the Poe lock at Sault 
Ste. Marie. During 1975, one self-unload- 
ing vessel with a cargo capacity of 24,000 
tons of pellets was commissioned, three 
other vessels were lengthened to increase 
cargo capacity, and two vessels were con- 
verted to self-unloaders. 

Burlington Northern Inc. awarded con- 
tracts to Arthur G. McKee & Co. in mid- 
1975 for construction of new shiploading 
and storage facilities for iron ore pellets at 
Superior, Wis. The facilities will be capable 
of loading 1,000-foot vessels, will have a 
total handling capacity of 18 million tons 
of pellets per year, and were planned for 
completion by the spring of 1977. 

A disaster occurred on Lake Superior on 
the night of November 11, 1975. The 
31,000-ton ore carrier Edmund Fitzgerald 
sank during a violent storm west of Cop- 
permine Point, Ontario. All 29 crew mem- 
bers were lost. 

Domestic rail freight rates for iron ore 
were increased in the fall of 1975. The 
increase for most routes was about 15% 
compared with rates in effect since Decem- 
ber 1974, although the increases ranged 
from 7.776 (pellets from Marquette range 
to Escanaba, Mich.) to 21% (pellets from 
Nashwauk and Keewatin, Minn, to Du- 
luth-Superior). In Ohio, Youngstown Sheet 
& Tube Co. was hauling iron ore pellets 
by truck from Ashtabula to Youngstown 
with a reported saving of $1 per ton com- 
pared with rail transport. 

Ocean freight rates for iron ore contin- 
ued to decline in 1975. The vessel freight 
rate from Sept-Iles, Quebec, to U.S. east 
coast ports (north of Hatteras) declined 
to $1.05 per ton in October, compared 
with $3.25 to $3.75 per ton earlier in the 
year. Rates from the Gulf of St. Lawrence 
to U.S. gulf coast ports dropped to $1.50- 
$1.75 per ton, from $3.10— $3.60. Spot 
fixtures reported by Metal Bulletin during 
1975 indicated shipments of 60,000 to 
90,000 tons from Sept-Iles and Port Cartier 
to West Europe, at $2.05 to $3.20 per ton, 
were $0.50 to $1 less than in 1974; ship- 
ments of 60,000 to 105,000 tons from 
Tubaráo, Brazil, to West Europe were less 
than $4 per ton while shipments from 
Tubaráo to Japan of 80,000 to 140,000 
tons were less than $5 per ton; and ship- 
ments of 25,000 to 60,000 tons from Puerto 
Ordaz, Venezuela, to Western Europe were 
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$4 to $5 per ton. Fixtures from Tubarao to 
Baltimore for 48,000 to 60,000 tons were less 
than $4 per ton, while smaller shipments 
from Rio de Janeiro ranged from $8.75 
per ton for 23,000 tons to Wilmington, 
N.C., to $6-$6.20 per ton for 30,000-ton 
cargoes to Contrecoeur, Quebec. From Li- 
beria, rates of $3.20 to $3.30 per ton were 
indicated for shipments of 45,000 to 50,000 
tons to U.S. east coast ports (north of 
Hatteras), and $2.30 to $3.50 per ton for 
shipments of 45,000 to 87,000 tons to West 
Europe. From Western Australia to West- 
ern Europe, rates of only $3.50 to $4.50 
per ton were indicated for shipments of 
125,000 to 150,000 tons ($2 to $3 less than 
in 1974), and $4.95 to $5.75 for shipments 
of 60,000 to 70,000 tons. 

The largest individual cargoes of iron ore 
reported loaded at ocean shipping ports in 
1975 were 265,302 long tons at Tubaráo, 
Brazil; 258,000 tons at Sepetiba Bay, Bra- 
zil; 165,400 tons at Sept-Iles, Quebec ; and 
153,753 tons at Port Hedland, Australia. 
The largest cargoes continued to be un- 
loaded at Japanese receiving ports; the 
largest shipment reportedly received in 


MINERALS YEARBOOK, 1975 


West Europe was 165,000 tons at Euro- 
poort in the Netherlands. 

Pipeline transport of iron ore continued 
to increase, though slowly. A 31-mile slurry 
pipeline was commissioned in Mexico in 
1975, and a 240-mile pipeline was under 
construction in Brazil. An estimated 3 
million tons of iron ore concentrates were 
transported in slurry form in international 
trade in 1975. 

The Suez Canal was reopened in mid- 
1975 after 8 years of closure. The event 
was not expected to have much effect on 
iron ore trade because of vessel size limi- 
tations (40,000 to 50,000 tons), relatively 
high insurance rates, and the canals dis- 
tance from most iron ore trade routes. lt 
may prove convenient, however, for some 
ore shipments from India or the Republic 
of South Africa to Europe. 

A disaster occurred in December 1975 
when the Norwegian ore carrier Berge Istra 
sank in the Philippine Sea southwest of 
Mindanao. Of 31 crew members, only 2 
survived. The vessel was carrying 188,000 
tons of iron ore from Brazil to Japan. 


FOREIGN TRADE 


U.S. exports of iron ore in 1975 were 
9% more than in 1974. Shipments to 
Canada accounted for all of the increase; 
exports to Canada in 1974 were lower than 
normal owing to a Canadian shipping 
strike in that year. Because of participation 
of Canadian steel companies in some new 
taconite mining operations in Michigan 
and Minnesota, exports to Canada are 
expected to increase during the next 5 
years. 

Exports to Japan declined sharply in 
1975 owing to termination of the 5-year 
export contract between Standard Slag Co. 
and Nippon Steel Corp. 

U.S. imports of iron ore for consumption 
totaled 46.7 million tons in 1975 and were 
the second highest on record. The principal 
supplying countries were Canada, with 
41% of the total, followed by Venezuela 
(2896), Brazil (16%), and Liberia (5%). 
Imports from Brazil reached a record total 
of 7.5 million tons. Imports from Peru 
stopped in August, owing to nationalization 
of the operations of Marcona Mining Co. 


on July 26 and lack of agreement between 


the Peruvian Government and Marcona 


over compensation to be paid. Imports 
from Venezuela, where the properties of 
Orinoco Mining Co. and Iron Mines Co. 
of Venezuela had been nationalized on 
January 1, 1975, were 2.2 million tons less 
than in 1974. Compared with 1974, im- 
ports from Chile increased by 600,000 tons 
and imports from the Soviet Union dou- 
bled to 265,000 tons. New sources were 
India (164,000 tons) and the Republic of 
South Africa (128,000 tons). 

The Philadelphia customs district con- 
tinued to receive the largest share of im- 
ports (33%) with a record total of 15.3 
million tons in 1975, followed by Baltimore 
(23%), Cleveland (12%), Mobile (9%), 
and Chicago (8.6%). 

The average value of imported ore, f.o.b. 
country of origin, was $18.41 per ton in 
1975 compared with $14.50 per ton in 
1974. The average value of exported ore 
was $23.68 per ton, compared with $15.13 
in 1974. The increase in average value of 
imports appeared to be due largely to a 
general increase in foreign iron ore prices, 
while the greater increase in average value 
of exports was due partly to the increased 
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proportion of high-value pellets in 1975 
exports. 
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World trade in iron ore in 1974 and 
1975 is shown in tables 21 and 22. 


WORLD REVIEW 


Angola.—Cia. Mineira do Lobito report- 
edly suspended its mining operations in 
August 1975, presumably because of the 
civil war. Exports of iron ore in 1975, 
as indicated by trade data of the principal 
importing countries, totaled 2.6 million 
tons, or about half the quantity exported 
in 1974. 

Argentina.—The Sierra Grande iron ore 
project, which is expected to supply 2 
million tons of pellets per year for domestic 
consumption, was reported to be about 2 
years behind schedule owing to delays in 
financing and equipment delivery. A 6- 
week strike by miners also affected the 
project in late 1975. Hierro Patagónico 
S.A. Minera (HIPASAM , the State oper- 
ating company, hoped to begin “commer- 
cial production" in 1976. 

Australia.—Production of iron ore in 
1975 was slightly higher than in 1974, but 
exports declined to 79 million tons and 
accumulations of ore stocks were reported. 

Pellet production in 1975 was estimated 
at 8.9 million tons, of which 8.5 million 
tons were exported. Production capacity for 
pellets was increased to 3 million tons per 
year by Hamersley Iron Pty. Ltd. and to 
5 million tons per year by Cliffs Robe River 
Iron Associates. 

Production capacity for iron ore was 
being increased by Mount Newman Min- 
ing Co. Pty. Ltd. to 40 million tons per 
year by July 1976. New production equip- 
ment added by the company included 13 
Wabco 200-ton ore haulage trucks. The 
Hamersley Co. was planning to increase 
its productive capacity by about 6 million 
tons of ore per year, at a cost of $100 
million, by beneficiating low-grade (“re- 
ject") materials at Mount Tom Price. The 
company's productive capacity in 1975, 
including that at the Paraburdoo mine, 
was about 40 million tons per year. 

Plans to establish new iron ore mines in 
the Pilbara district of Western Australia 
continued to be announced in 1975, but 
firm completion dates for these projects 
were uncertain because the necessary con- 
tracts for ore sales were still being nego- 
tiated. Texasgulf Marandoo Ltd. planned 
to develop a mine 35 miles east of Mount 


Tom Price, with a production capacity of 
more than 10 million tons per year. Broken 
Hill Proprietary (BHP) announced plans 
to develop its Deepdale deposits, west of 
the Robe River development, for a pro- 
duction capacity of 15 million tons annu- 
all in the early 1980's. Together with 
previously announced plans by Goldsworthy 
Mining Ltd. to develop a mine between 
Mount Whaleback and Mount Tom Price, 
these projects would add at least 35 
million tons of new production capacity to 
the Pilbara district by the early 1980's 
with an aggregate proposed investment of 
more than $1 billion. 

The Hamersley Co. reported that oper- 
ating costs per ton of ore produced in- 
creased 27% in 1975. During the last 3 
years, unit costs have risen 70%, plant 
construction costs in the Pilbara district 
have risen almost 100%, and costs of pro- 
viding and operating housing and other 
community facilities have risen even more 
steeply.* 

The Australian Bureau of Mineral Re- 
sources was reported in 1975 to have re- 
vised estimates of iron ore reserves in 
Australia upward to 34 billion long tons, 
including about 25.8 billion tons of hema- 
tite ore containing 5496 or more iron and 
9.2 billion tons of limonitic ore containing 
50% or more iron.“ 

Brazil.—Shipments of iron ore by Bra- 
zilian producers in 1975 were estimated at 
79 million tons, including reported exports 
of 71 million tons. Shipments by Compan- 
hia Vale do Rio Doce (CVRD) totaled 
55.7 million tons, of which 52.9 million 
tons was exported. About 16% of ship- 
ments and 13% of exports by CVRD were 
for the account of other companies. Ship- 
ments by Mineracoes Brasileiras Reunidas, 

A. (MBR) totaled 11.7 million tons in 
1975, of which 10.4 million tons was ex- 
ported. Most of the ore shipped by MBR 
(9.5 million tons) was produced at the 
recently opened Aguas Claras mine. 

Shipments of iron ore pellets in 1975 by 
CVRD, the only producer, were 4.1 million 


Š 7 Pu ed Holdings Ltd. Annual Report, 1975. 
p. 

8 Mining Journal 5 Mining Annual Re- 
view, 1976. June 1976, p. 364 
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tons, including exports of 3.7 million tons. 
The pellets were produced in two plants 
at Tubaráo. At least four additional pellet 
plants, with a total production capacity of 
12 million tons per year, were under con- 
struction at Tubaráo in 1975, and two 


more, with a combined capacity of 8 mil- 


lion tons, were scheduled to be built. Total 
pelletizing capacity at Tubaráo was thus 
expected to be 25 million tons annually 
by 1979. | 

Im other developments, Ferteco Minera- 
ção S.A. was increasing production capac- 
ity for ore products at the Fabrica mine 
in Minas Gerais to 5 million tons annually. 
Facilities to be installed by mid-1977 in- 
clude a 2.5-million-ton-per-year pelletizing 
plant and a high-intensity magnetic con- 
centrator. In addition to pellets, annual 
output will include about 1.25 million tons 
each of lump ore and sinter feed. Ship- 
ments from the Fabrica mine in 1975 con- 
sisted of about 1.1 million tons of lump 
ore and 2 million tons of fines. 

A new iron ore mine and concentrator 
will be built near Belo Horizonte by 
Samarco Mineração S.A., to produce about 
10 million tons of iron ore concentrates 
annually for export. A 240-mile pipeline 
will be built to transport the concentrate 
to the coast at Ponta Ubu, where half of 
the concentrate will be pelletized before 
shipment. Cost of the project was esti- 
mated at $400 million. The operating com- 
pany was owned 51% by S.A. Mineracáo 
da Trindade (SAMITRI) and 49% by 
Marcona International S.A. Mining oper- 
ations were planned to begin in 1977, but 
a completion date for the entire project 
was not announced. 

The feasibility of exploiting iron ore 
deposits at Serra dos Carajás by 1980 was 
still uncertain at yearend. While a group 
of Japanese, Spanish, and British com- 
panies was reportedly interested in pur- 
chasing 25 million tons of ore annually, 
financing arrangements were still being 
sought. Cost of the project was estimated 
in 1975 at $2.7 billion. 

Consumption of iron ore in Brazil in 
1975 was estimated at 11 million tons, in- 
cluding 275,000 tons in direct-reduction 
plants. 

Canada.—Production and exports of iron 
ore in 1975 declined 6% and 4% re- 
spectively, compared with 1974. Exports in 
1975 totaled 35.5 million tons, of which 
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about 54% was destined for the United 
States, 33% for EC countries, and 11% 
for Japan. Imports rose to nearly 4.8 mil- 
lion tons, partly because of a strike which 
sharply reduced shipments of iron ore 
pellets from Wabush mines during the 
year, and partly because of increased ship- 
ments of pellets from U.S. mines which are 
partly owned by Canadian companies. 
Consumption of iron ore in 1975 totaled 
13 million tons, of which about 8496 con- 
sisted of pellets. Total output of pellets by 
Canadian producers in 1975 was 23.7 mil- 
lion tons. 

Production of iron ore concentrates at 
Mount Wright, Ouebec, began in Septem- 
ber 1975. Shipments were expected to 
begin in 1976. The Mount Wright project, 
owned and operated by Quebec Cartier 
Mining Co. (QCM), will have a produc- 
tion capacity of over 18 million tons of 
concentrate per year by 1977; this can be 
increased to 24 million tons per year if 
desired. Production from Mount Wright 
will replace production from Lac Jeannine, 
Quebec, where QCM has produced about 
8 million tons of concentrate per year since 
1964. Ore reserves at Lac Jeannine were 
expected to be exhausted in 1976. 

QCM continued to develop the Fire 
Lake iron deposits for production in 1976. 
Ore from Fire Lake will be processed at 
the Lac Jeannine concentrator. Production 
of concentrate was scheduled to reach 6 
million tons per year in 1977. All of the 
concentrate will be pelletized at Port 
Cartier by 1978, in a plant being built by 
a subsidiary of Dravo Corp. The plant will 
produce 3 million tons per year of pellets 
for blast furnace feed and 3 million tons 
of pelletized superconcentrate for direct 
reduction plants. This project was author- 
ized by the Quebec Government in 1975, 
and will be owned 50.1% by the Govern- 
ment-controlled steel company, Sidbec- 
Dosco Ltd., 41.6796 by British Steel Corp., 
and 8.23% by QCM.? 

In other developments, Iron Ore Co. of 
Canada resolved a number of production 
problems at the Sept-Iles flotation and 
pelletizing plants and increased output to 
more than 3 million tons of pellets in 1975. 
The plant was designed to produce 6 
million tons of pellets per year, us- 


? Goodman, R. J. Iron Ore. Ch. in Canadian 
Minerals Yearbook for 1975. Department of En- 
ergy, Mines and Resources, Ottawa, 1976. 


IRON ORE 


ing flotation concentrates produced from 
Schefferville hematite ores. At Bruce Lake, 
Ontario, Steel Co. of Canada Ltd. began 
production of sponge iron from Griffith 
mine pellets in 1975, The reduction plant 
was of the SL/RN type, fueled by Alberta 
coal. The first shipment of metallized 
pellets was reported in July. At Sudbury, 
Ontario, the direct-reduction plant for- 
merly operated by Falconbridge Nickel 
Mines Ltd. was leased by Sudbury Metals 
Co., a company owned by Allis Chalmers 
(Canada) Ltd. and National Steel Corp. 
The plant wil be modified to use a re- 
duction process developed by Allis Chalm- 
ers, for the production of 1,200 tons of 
prereduced pellets per day beginning in 
1976. In Labrador, the Newfoundland 
Government expropriated certain mineral 
properties of Canadian Javelin Ltd. that 
included 1.29 square miles of the Julian 
Lake iron ore deposits near Wabush. The 
reason given was that the company had 
not proceeded with due diligence to de- 
velop mining operations. This allegation 
was strongly denied by the company. 

Canadian forecasts of iron ore shipments 
were for 67.5 million tons in 1980 and 105 
million tons in 2000; these included ex- 
ports of 55.9 and 83.6 million tons, re- 
spectively. 

Finland.—The Raajárvi mine was closed 
by Rautaruukki Oy. in April 1975, owing 
to exhaustion of iron ore reserves. The 
mine produced 62,000 tons of concentrate 
during the year. Production of concentrate 
from the Rautavaara underground mine, 
which will replace output from Raajárvi, 
was 45,000 tons in 1975; full production 
will begin in 1976 at the rate of 500,000 
tons annually. Production of byproduct 
iron ore pellets from the Mustavaara mine 
was also expected to begin in 1976. The 
Mustavaara ore wil be mined primarily 
for its vanadium content. 

Gabon.—The Government contracted in 
1975 for construction of the trans-Gabon 
railroad. Completion of the railroad, which 
was expected by 1982, will provide access 
to a number of resources including the 
Belinga iron deposits. 

Guinea.—The feasibility study for de- 
velopment of the Nimba iron deposits 
near the Liberian border, being conducted 
by LKAB of Sweden, was scheduled for 
completion in 1976. The Nimba deposits 
reportedly contain about 600 million tons 
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of material with an average iron content 
of more than 60%. 


India.—Production of iron ore was re- 
ported to be about 1696 more than in 
1974, but exports rose about 495 to 22.8 
million tons in 1975. 

Development of the Kudremukh iron 
deposits near India's west coast was begun 
in 1975, after agreement was reached be- 
tween the Indian and Iranian Governments 
on details of the project. Iran advanced 
$130 million and will provide another $500 
million in long-term credits. India agreed 
to supply Iran with 210 million tons of 
ore over a period of 28 years beginning in 
1980. 

A subsidiary of Chowgule and Co. Ltd. 
continued construction of a 1.8-million- 
ton-per-year pelletizing plant near the port 
of Mormugao. Completion of the plant 
was scheduled for late 1977. Virtually the 
entire output of the plant was contracted 
for by Japanese buyers through March 
1988. The contracted price of the pellets 
through 1979 was 34.5 cents per dry 
metric ton unit of iron, f.o.b. Mormugao, 
with provision for renegotiation of price 
every 2 years. 


Ivory Coast.—Kaiser Engineers and 
Constructors, Inc., was conducting pre- 
construction engineering studies on devel- 
opment of low-grade iron deposits in the 
Mount Klahoyo region, for  Pickands 
Mather and Co. International. Proposed 
facilities include a 186-mile railroad, a 
port, and a pelletizing plant vith 
production capacity of 12 million tons per 
year. The studies were to be completed 
March 31, 1976. 

Korea, Republic of.—Under a contract 
signed in October 1975, Pohang Iron and 
Steel Co. Ltd. will receive 15 million tons 
of iron ore during a 10-year period begin- 
ning in 1976. The supplier will be Mount 
Newman Mining Co. Pty. Ltd. of Australia. 

Liberia.—Exports of iron ore in 1975 
totaled about 18 million tons, 28% less 
than in 1971. Stockpiles of ore products 
at Liberian iaines and ports at yearend 
were estimated at 8 million tons. 

Bong Mining Co. planned to invest $120 
million to expand production capacity to 
7.5 million tons per year by mid-1977. The 
project includes a pelletizing plant of 2.4 
million tons’ annual capacity, and expan- 
sion of the concentrator. Ore shipments 
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by the company in 1975 totaled 5.4 million 
tons, including 1.7 million tons of pellets. 

The Liberian American-Swedish Min- 
erals, Co. (LAMCO) planned to increase 
crude ore production at Mount Tokadeh 
to 7 million tons per year from the pres- 
ent level of 1.5 million tons. The company 
was also installing high-intensity magnetic 
separators and additional ball-milling ca- 
pacity to its concentration plant. LAMCO 
produced 11.1 million tons of ore products 
in 1975, including about 2 million tons of 
pellets, but shipments (8.7 million tons) 
were the lowest since 1968. 

LAMCO reserves of high-grade ore in 
the Nimba range, as of December 31, 
1975, totaled about 120 million tons with 
an average iron content (dry basis) of 
63%." 

Mexico.—The iron ore pelletizing plant 
of Consorcio Minero Peña Colorada S.A. 
at Manzanillo, on the west coast, began 
production in early 1975. Shipments of 
pellets totaled more than 1 million tons by 
yearend. Annual production capacity of the 
plant was 1.5 million tons. The plant re- 
ceives concentrate through a 30-mile slurry 
pipeline from mines east of Manzanillo. 

Shipments of iron ore pellets from Mexi- 
can plants in 1975 totaled more than 2.8 
million tons, compared with 1.15 million 
tons in 1973. 

Sierra Leone.—The Marampa mine op- 
erations of Sierra Leone Development Co. 
Ltd. were terminated at the end of October 
1975. The principal owner, William Baird 
and Co. of the United Kingdom, said that 
the operation had been unprofitable for 
some time. The company had operated the 

mine since 1933. 
` Export shipments of iron ore from Sierra 
Leone totaled 1.2 million tons. g 

South Africa, Republic of.—Construc- 
tion of the Sishen-Saldanha Bay mine, 
railway, and port project was nearing com- 
pletion in 1975. Completion of the 530- 
mile railroad was expected in early 1976, 
and initial port facilities (for 100,000- 
deadweight-ton vessels) by late 1976. 

Associated Manganese Mines of South 
Africa, Ltd. (ASSOMAN) contracted to 
export 3 million tons of iron ore per year 
to United States Steel Corp. for 15 years 
beginning in 1978. U.S. Steel acquired a 
19% interest in ASSOMAN in 1975. 

Sweden.—Production and exports of iron 
ore in 1975 declined by 15% and 30% 
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respectively, compared with 1974. Exports 
totaled 22.7 million tons in 1975. Stocks 
of ore at Swedish mines increased by 5 
million tons during the year; stocks 
at shipping ports also increased, and LKAB 
reported that an additional 1 million tons 
of ore was shipped for stockpiling at con- 
tinental ports. 

LKAB planned to rebuild the pelletizing 
plant at Kiruna to improve production and 
environmental controls. Changes in the 
Svappavaara plant were also: planned.. Pro- 
duction capacity for pellets was expected 
to increase by about 800,000 tons annu- 
alli. LKAB produced 7.1 million tons of 
pellets in 1975, about 28% of total output 
of ore products. The company was also 
raising production capacity of the high- 
grade magnetite concentration line at 
Malmberget to 500,000 tons per year. 

U.S.S.R.—Exports of iron ore in 1975 
were 42.9 million tons, about the same as 
in 1974. Exports to east European coun- 
tries, mostly Czechoslovakia and Poland, 
were estimated at about 38 million tons, 
and more than 4 million tons were shipped 
to Japan, Italy, and other western coun- 
tries. 

Crude iron ore production in 1975 was 
464 million tons, from which 229 million 
tons of usable ore was produced. Average 
gerade of usable ore was 5996 Fe. The 
ratio of crude ore mined to usable ore 
produced was 2.03:1 in 1975, compared 
with 1.82:1 in 1970 and 1.34:1 in 1960. 
Pellet production in 1975 was approxi- 
mately 27 million tons. Allis Chalmers 
Corp. expected to complete construction 
of the Kremenchug pellet plant in 1978. 
The plant will have a production capacity 
of 6 million tons of pellets per year. 

Venezuela.—Nationalization of the mines 
took effect on January 1, 1975, the first 
year that the iron ore industry was under 
Government ownership. Under agreements 
with the former owners, Orinoco Mining 
Co. and Iron Mines Co. of Venezuela, the 
latter companies operated the facilities for 
the Government. 

Production and exports of iron ore in 
1975 declined by 6% and 17%, respec- 
tively, compared with 1974. Exports totaled 
21.1 million tons; an estimated 6296 went 
to the United States and most of the re- 
mainder went to EC countries. 


" E Liberian Iron Ore Ltd. Annual Report, 1975. 
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Production of prereduced ore (high-iron 
briquets) at the Puerto Ordaz reduction 
plant in 1975 was 206,000 metric tons, 
with an average iron content of 84.7%. 
At Ciudad Guayana, construction of two 
direct-reduction plants with a total pro- 
duction capacity of about 700,000 metric 
tons per year were scheduled for comple- 
tion in 1976. A third plant, with annual 
capacity of 400,000 metric tons per year 
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using the Fior process, was to be completed 
at Matanzas in 1977. In 1975, contracts 
were let for six additional plants—three 
using the HyL process and three using the 
Midrex process—to be constructed at 
Ciudad Guayana by 1979. All of these 
plants will be fueled by natural gas. Total 
output capacity of the plants by 1979 was 
expected to be 5.3 million metric tons 
annually. 


TECHNOLOGY. 


Technological trends in iron ore mining 
and beneficiation in 1975 continued along 
the lines of increasing the scale of mining 
operations; increasing size and productive 
capacity of mining, beneficiation, and 
transport equipment; improved instrumen- 
tation and use of computers, especially in 
mine scheduling and beneficiation process 
control; concentration of low-grade non- 
magnetic ores by flotation and high-inten- 
sity magnetic separation; increased sizing 
and pelletization of ores; and increasing 
use of direct-reduction plants. 

Evident worldwide in 1975 was the 
increased use of rotary drills for blastholes 
of 12- to 17'%-inch diameter (with the 
larger diameters commonly used in taconite 
mining), of electric shovels with dipper 
capacities of 12 to 16 cubic yards, and of 
trucks with haulage capacities of more than 
100 tons. Thirteen Wabco 200-ton trucks 
were being used for mining operations of 
Mt. Newman Mining Co. Pty. Ltd. in 
Australia; this is the only fleet of trucks 
of this size known to be used in iron ore 
mining, although a few 180-ton units have 
undergone production tests, and one 312- 
ton unit was being used at the Eagle 
Mountain mine in California in 1975. 

Some open pit mines with production 
capacities for crude ore of 30 to 50 million 
tons annually were operating in Australia, 
Brazil, Canada, the United States, and 
probably the U.S.S.R. in 1975. The larger 
mines in the latter three countries produce 
low-grade ores of the taconite type. 

Larger grinding mills were being in- 
stalled. The ball mills for the expansion 
project of Eveleth Taconite Co., thought 
to be the world's largest, were 17 feet in 
diameter by 42 feet long. Six autogenous 
mills being installed at the concentrator 
of Hibbing Taconite Co. in late 1975 were 
36 feet in diameter. The concentrator at 


Mount Wright, Quebec, which began pro- 
duction in 1975, is equipped with six 
32-foot autogenous mills. The Mount 
Wright plant is reported to be highly auto- 
mated and is divided into 90 sections for 
convenience of computer sequencing of 
starting and stopping. 

Commercial production of iron ore su- 
perconcentrates was increasing. In Mis- 
souri, pellets produced in 1975 by Mera- 
mec Mining Co. at Pea Ridge averaged 
67.5% Fe and 1.97% SiO; The use of 
high-intensity magnetic separators (HIMS) 
for production of high-grade concentrates 
from hematite ores was also increasing. At 
Itabira, Brazil, 1 million tons of specular 
hematite fines (—100 mesh) are being 
concentrated by HIMS to a product con- 
taining less than 1.5% SiOz; the concen- 
trate will be used in direct-reduction 
plants. At Port Cartier, Quebec, a plant 
being built to process Fire Lake concen- 
trate for Sidbec-Dosco Ltd. will produce 
about 3 million tons of superconcentrate 
from — 14-mesh spiral concentrate; pilot 
plant tests reportedly produced a concen- 
trate containing 68.7% Fe and 1.45% SiO; 
with a 96.3% recovery. The Port Cartier 
plant will use Jones-type separators.” 
HIMS units were also being installed at 
the LAMCO concentrator in Liberia, to 
improve iron recovery and to increase the 
quantity of pellet feed produced. 

Interest in low-silica superconcentrates 
was primarily in their use, after conversion 
to sponge iron in direct- reduction plants, 
as feed for electric steel furnaces and as a 
substitute for scrap. 

Construction of many direct-reduction 
plants was underway or planned in 1975, 
mainly in fuel-rich countries. The avail- 
ability of local supplies of high-grade iron 


11 Mining Journal (London). Mining Annual Re- 
view, 1976, p. 229. 
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ore was advantageous but not a necessary 
condition; in countries such as Qatar, 
Egypt, and Iran, reduction plants were 
being built which would be fed by im- 
ported ores. In countries having abundant 
resources of iron ore as well as natural gas, 
such as the U.S.S.R. and Venezuela, direct- 
reduction projects were larger. In Vene- 
zuela, annual production capacity for pre- 
reduced ore was expected to reach more 
than 5 million tons by 1979. Direct-reduc- 
tion plants in North and South America 
produced about 2.2 million metric tons of 
prereduced ore in 1975, consuming an 
estimated 3.2 million tons of iron ore. 
Mexico accounted for about 40% of the 
total output; the United States, 24%; 
Canada, 16%; Brazil and Venezuela, about 
10% each. 

Preheating of prereduced iron ore, using 
waste heat from electric arc steelmaking 
furnace gases, was investigated by the 
Bureau of Mines. It was concluded that 
such preheating can lower electrical energy 
requirements by as much as 15%.” 

With expected shortages of natural gas 
and rising costs of oil, new pelletizing 
plants in the Lake Superior district were 
being equipped to burn pulverized coal 
as well as oil or gas. Iron ore producing 
companies were conducting commercial- 
scale tests on the utility of various coals 
for pellet induration. The Bureau of Mines 
investigated the possible use of lower grade 
coal or lignite from the Western United 
States. The Bureau found that the ash 
fusion temperature of coal was a limiting 
factor. If the ash fusion temperature is 
lower than the temperature required for 
pellet induration, ring buildup tends to oc- 
cur in the kiln, and production problems 
ensue.” Low ash fusion temperatures were 
found in most of the western coal studied. 

Beneficiation of nonmagnetic taconite 
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from the western Mesabi range continued 
to be investigated by the Bureau of Mines. 
Methods used included selective floccula- 
tion-desliming of the pulp, followed by 
flotation; magnetizing roast, followed by 
magnetic separation and flotation; and 
high-intensity wet magnetic separation. De- 
tailed petrographic studies were used to 
supplement the research. These investiga- 
tions were continued into 1976. 

Methods of chemical analysis for taconite 
and other iron-bearing materials were de- 
scribed by a Bureau publication. The 
methods were suitable for a high volume 
of samples, and where instrumental results 


must be verified.“ 


An electric ironmaking process developed 
by McDowell Wellman Engineering Co. 
was said to be capable of utilizing a wide 
variety of low-grade iron-bearing materials 
(including low-grade ores and tailings) and 
carbonaceous fuels. A mixture of iron- 
bearing material, carbonaceous material, 
and flux is ground, pelletized, and fed onto 
a traveling grate where partial reduction 
takes place before the material is fed into 
an electric arc furnace. The process was 
said to offer savings in capital and operat- 
ing costs over the blast furnace, and to 
produce very little liquid or gaseous efflu- 
ents.” 


12 Tress, J. E., W. L. Hunter, and W. A. Stick- 
ney. Continuous. Charging and Preheating of Pre- 
reduced Iron Ore. BuMines RI 8004, 1975, 10 pp. 

13 Frommer, D. W. The Bureau of Mines Loo 
at Coal Firing for Induration of Iron Ore Pellets. 
Part 1. Low Rank Coal as a dur. for Pellet Indu- 
ration. Skilling Min. Rev., v. 64, No. 16, Apr. 
19, 1975, pp. 1-15. 

Nigro, J. C. The Bureau of Mines Looks at Coal 
Firing for Induration of Iron Ore Pellets. Part 2. 
Coal Fired Pellet Induration 8195. Bk Skillings’ Min. 
Rev., v. 64, No. 17, 1 2 197 145 

14 Westbrook, W. R. H Jefferson, id A. 
Birr. Wet Chemical Methods 155 Analyring Tacv- 
nite, Iron Ore, and Metallurgical Products. Bu- 
Mines RI 8665. 1973, 30 pp. 

15 Skillings’ Mining Review, v. 64. No. 36, Sept. 
6, 1975, pp. 10-13. 
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Table 2.—Employment at iron ore mines and beneficiating plants, quantity and tenor of 
ore produced, and average output per man, by district and State, in 1975 


Average 
number  Man- 
of men hours 
District and State employed (thou- 
(thou- sands) 
sands) 
Lake Superior: 
Michigan 4 7,708 
Minnesota ...... 11 22,110 
Wisconsin (2) 418 
Total or 
average? ... 15 80,280 
Southeastern States: 
Alabama and 
Georgia (2) 59 
Northeastern States: 
New York and 
Pennsylvania - 1 2,263 
Western States: 
Missouri, 
Montana, 
Nevada, Utah, 
Wyoming 2 8,877 
Other western 
States .... 1 2,683 
Total or 
average? ... 4 6,560 
Grand total or 
average? ___ 20 89,118 


1 Excludes byproduct ore. 
2 Less than Y unit. 


3 Data may not add to totals shown because of independent rounding. 


Crude 
ore 
(thou- 
sand 


long 
tons) 


39,788 
143,296 


2,2 


185,869 
384 


5,171 


12,912 
10,686 


23,598 


214,522 


Usable 
ore 
(thou- 
sand 


long 
tons) 


14,774 
51,177 
784 


66,735 
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1,860 


5,798 
8,850 


9,643 


78,878 


Iron 
cone 
tained 1 
(thou- 
sand 
long 
tons) 


9,927 
81,004 
607 


40,888 
66 


1,201 


3,608 
2,278 


5,876 


47,980 


Per- 
cent 
(nat- 
ural) 


61.2 


Average tons per 


man- 


ore 


5.17 
6.48 
5.47 


6.13 


6.46 


2.28 


8.83 
8.98 


8.60 


5.48 


4 Includes Arizona, California, Colorado, New Mexico, South Dakota, and Texas. 


ore 


our 


Crude Usable Iron 


tained 
cone 


1.28 
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Table 4.—Crude iron ore mined in the United States, by district, State, 


and mining method 
(Thousand long tons and exclusive of ore containing 5% or more manganese) 


1974 1975 
District and State !——————————————Ʒ— o _ _— Q___ __ — oOOO.-—-—<——a -— - -o. 
Open Under- Total Open Under- Total 
pit ground quantity 1 pit ground quantity 1 
Lake Superior: 
Michigan 25, 395 2,243 27,638 37,746 2,042 89,788 
Minnesota A 158,794 SSC 153,794 143,296 == 148,296 
Wisconsin ~~~. EN 2,511 c 2,511 2,285 me 2,285 
Total reportable 181,700 2,243 183,943 183,327 2,042 185,369 
Southeastern States: 
Alabama and Georgia 644 "I 644 384 EN ASA 
Northeastern States: 
New York and Pennsylvania W W 6,991 W W 5,171 
Western States: 
issouri ` see en ee EN DR 3,710 3,710 2 4,174 4,174 
Montana EN En 30 e 80 18 e 
Nevada e dc duel 139 a 139 106 SS 106 
Utah exercises aaa 3,663 E 8,663 3,544 Sa 3,544 
Wyoming n ħĮ W W 4,983 W W 5.070 
On... T8 13,112 Ge 13,112 10,686 SS 10,686 
Total reportable __. 16,944 3,710 r 25,636 14,354 4,174 - 23,598 
Total withheld ........... 5 8,993 2,981 (3) 7,677 2,564 (3) 
Grand totali oo 208,281 8,934 217,214 205,743 8,779 214,522 


r Revised. W Withheld to avoid disclosing individual company confidential data; included with 


„Total withheld" and Total quantity." 
1 Data may not add to totals shown because of independent rounding. 
2 Includes Arizona, California, Colorado, Idaho, New Mexico, South Dakota, and Texas. 
3 Total withheld data included with “Total quantity” for each respective district or State. 


Table 5.— Crude iron ore shipped from mines in the United States, 


by district, State, and disposition 
(Thousand long tons and exclusive of o1e contain.ng 5% or more manganese) 


1974 1975 
Direct To bene- Total Direct To bene- Total 
District and State to ficiating quan- to ficiating quan- 
con- plants tity 1 con- plants tity 1 
sumers sumers 
minc paa 27,760 39,600 
e . a S š , 
Minnesota 3.170 178.706 eiie | 348 174,922 EE 
Wisconsin ~~ ee e 2,511 2,511 z 2,285 2,285 
Total reportable ........---.---- 3,170 181,217 184,387 348 177,207 177,555 
Southeastern States: 
Alabama and Georgia Gg 712 712 za 384 384 
Northeastern States: 
New York and Pennsylvania ..... 8 6.807 6,807 ek? 4,328 4,328 
Western States: Dec ru E UE ANA A 
Missouri Se 3,683 3,683 SE 4,196 4,195 
Montana 30 Be 0 SE 
,, . danua 139 la 139 106 e 106 
JJ 8 W 3,669 W 8,035 
e anmniMniMŅiŅiħiħiħŘħ W W 4,983 Ww W 5,070 
Ohe. 310 12.729 13,039 274 10,757 11.031 
Total reportable . J... _ __ 479 16,412 25,543 398 14,952 23,956 
Total withheld et 22- 1,339 7,314 (3) 998 7,608 (3) 
Grand totali 1 4,987 212,463 217,449 1,745 204,478 206,223 


W Withheld to avoid disclosing individual company confidential data; included with “Total with- 
held” and “Total quantity.” 

1 Data may not add to totals shown because of independent rounding. 

2 Includes Arizona, California, Colorado, Idaho, New Mexico, South Dakota, and Texas. 

3 Total withheld data included with “Total quantity”” for each respective district or State. 
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Table 6.—Usable iron ore produced in the United States, by district, State, and variety 
(Thousand long tons and exclusive of ore containing 5% or more manganese) 


District and State 


Lake Superior: 
Michigan 
Minnesota 
Wisconsin 


Total reportable? ....... 
Southeastern States: Alabama 
and Georgia 
Northeastern States: New York 
and Pennsylvania 


Western States: 
Missouri 


Total reportable 
Total withheld 


Total all States! ! 
Byproduct ore . 


Grand total! 


r Revised. 
“Total withheld.” 


Hema- 
tite 


W 
17,818 


17,818 


24,052 


24,052 


1974 
Limo- Mag- 
nite netite 

ee W 
ee 41,167 
TER 899 
= 42,066 

r 287 das 
TN 2,858 
S 1,862 
FE 30 
M W 
SR W 
ES w 

r 711 8,746 
r 711 5,688 
ES 8,751 
998 58,813 
998 58,818 


Total 
quan- 
tity 4 


11,389 
58,484 
899 
70,728 
287 
2,358 
1,862 
30 

139 
1,850 
2,105 
4,510 


10,496 


83,863 ` 


492 
84,355 


Hema- 
tite 


w 
10,466 


10,466 


109 


109 
8,670 


19,244 


19,244 


1 Data may not add to totals shown because of independent rounding. 
2 Includes Arizona, California, Colorado, Idaho, 
3 Total withheld data included w:th “Total quantity” for each respective district or State. 


* Including magnetite and residues from iron sulfides produced from base metal mines. 


1975 


Limo- 
nite 


739 


Mag- 
netite 


w 
40,711 
784 


41,495 


1,860 
2,299 
18 
W 
W 
W 
8,142 


5,459 
9,581 


58,395 


58,995 


New Mexico, South Dakota, and Texas. 


Total 
quan- 
tity ! 


14,774 
51,177 
784 
66,795 
189 
1,860 


78,878 


78,866 


W Withheld to avoid disclosing individual company confidential data; included with 
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Table 7.—Usable iron ore produced in the United States, by district, 


State, and type of product 
(Thousand long tons and exclusive of ore containing 565 or more manganese) 


1974 1975 
i Iron Iron 
District and State Direct Con- content Direct Con- content 
ship- Agglom- cen- (natural, ship- Agglom- cen- (natural, 
ping erates trates per- ping erates trates per- 
ore cent) ore cent) 
E 5 

ichigan een 10,735 63 14,287 63 
Minnesota 3,068 10942] 15,082 60 386 erg, 10,566 61 
Wisconsin T 899 ET 65 ss 784 SS 65 
Total reportable . 3,063 52,578 15,082 61 386 55,782 10,566 61 


Southeastern States: 
Alabama and 
Georgia a zu 287 47 ze as 189 47 
Northeastern States: 
New York and 
Pennsylvania ... ES W W 65 Ls W W 64 


Western States: 


Missouri e de 1,828 34 66 — 2,269 30 67 
Montana 30 SC zt 42 18 os Ea 50 
Nevada 139 Set ES 60 106 Ga E 60 

CCC W ae w 56 = w 57 
Wyoming W W 61 w w 61 
Other 310 W W 60 274 W W 59 
Total reportable - 479 1,828 34 60 398 2,269 30 66 

Total withheld ....... 1,839 6,419 2,754 61 998 5,066 2,744 60 
Total all States? 4,880 60,825 18,158 61 1,183 63,117 13,480 61 
Byproduct ore? ...... m" - 0 (4) 492 64 Sé (1) 487 63 
Grand total? .. 4,880 60,825 18,650 61 1,783 63,117 13,967 61 


GEN to avoid disclosing individual company confidential data; included with Total 
withheld." 

1 Includes Arizona, California, Colorado, Idaho, New Mexico, South Dakota, and Texas, 

2 Data may not add to totals shown because of independent rounding. 

3 Including magnetite and residues from iron sulfides produced from base metal mines. 

4 Byproduct agglomerates included with concentrates to avoid disclosing individual company 
confidential data. 
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Table 8.—Shipments of usable iron ore from mines in the United States, in 1975 
(Thousand long tons and thousand dollars exclusive of ore containing 5% or more manganese) 


Gross weight of ore shipped Iron content of ore shipped 
Direct Con- Total Direct Con- Total 
District and State ship- Agglom- cen- quan- Total ship- Agglom- cen- quan- 
ping erates trates tity value 1 ping erates trates  tity! 
ore ore 
pane necne i 
gan: "ee 3,677 14,089 339, nn 8,547 8,770 
Minnesota 848 8,615 10,616 Eh 1,015, SC 180 124.267 5.575 129.793 
Wisconsin 5 e 791 mE 791 M 512 a 512 
Total E 
reportable? .. 348 53,083 10,616 64,047 1,854,885 180 38,326 5,575 89,081 


Southeastern States: 
Alabama and 
Georgia ee he 164 164 1,163 — "m 77 77 
Northeastern States: 
New York and | 
Pennsylvania ... =Q W W 1,924 47,887 es W W 1,227 


Western States: 


Missouri 2 — 2,242 31 2.273 W La 1,490 21 1,611 
Montan 18. SH SE 18 W 10 EE e 10 
Nevada 106 x 3 109 1,017 64 is . 2 66 
Dll 998 = 837 1,884 10,399 575 Lc 186 761 
Wyoming Se W W 2,089 26.792 uc W W 1.242 
Otherz 274 W W 39,186 86,664 163 W W 2,216 
Total 
reportable 1 1,896 2,242 371 9,559 124,872 812 1,490 209 5,806 
Total withheld ....... -. 4,858 2,617 (3) 92,293 ND 8,034 1,489 (3) 
Total all States? 1,745 60,183 18,768 75,695 1,620,599 991 37,850 7,850 46,191 
Byproduct ore -- 5272 PES 272 6,940 = 5172 Mm 172 
Grand total? ... 1,745 60,456 18,768 75,967 1,627,540 991 38,022 7,850 46,363 


ña M” Withheld to avoid disclosing individual company confidential data; included with “Total with- 
1 Data may not add to totals shown because of independent scundine: 
? Includes Arizona, Arkansas, California, Colorado, Idaho, New Mexico, South Dakota, and Tetas 
3 Total withheld data included with “Total quantity” for each respective district or State. 
4 Including magnetite and residues from iron sulfides produced from base metal mines. 
5 Includes small quantities of concentrates. 


Table 9.—Usable iron ore produced in Lake Superior district, by range 


(Thousand long tons and exclusive after 1905 of ore containing 5% or more manganese) 


Mar- Me- Goge- Ver- Spring Black 
Year quette nomi- bic milion Mesabi Cuyuna Valley River Total 1 

nee Falls 
1854-1970 ....- 390,098 306,088 320,334 103,528 2,776,526 70,336 8,149 844 3,975,851 
¡o eech 9,495 2,424 NS zc 51,283 ae 2 832 64,034 
19722 9,131 2,533 =e MT 48,998 Se Sc 888 61,550 
1973 AAA 9,036 2,404 ds T 60,021 = a 956 12,416 
1974 neee.. 8,920 2,419 ES La 58,484 Sa Ss 899 70,723 
¡O 12,443 2,331 da == 51,177 SS = 784 66,735 
Total ... 439,128 318,149 320,334 103,528 8,046,489 70,336 8,149 5,208 4,311,309 


1 Data may not add to totals shown because of independent rounding. 
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Table 10.— Average analyses of total tonnage of all grades of iron ore 
shipped from the U.S. Lake Superior district 


Quantity Content, percent 2 
(thousand —— — o maaaaaamamamaŘħÃ 
Year long tons) Iron Phos- Silica Manga- Alumina, Mois- 
phorus nese ture 
1971 ..... Sas 61,776 60.06 0.039 7.08 0.83 0.59 4.09 
1972 64,721 60.40 .031 6.76 Ki 52 3.93 
1978222 76,281 60.66 BEI 6.77 33 41 8.79 
19744 72,194 60.26 030 6.68 35 40 3.94 
1975 8 64,174 60.91 030 6.72 28 .39 8.53 


1Railroad weight—gross tons. 
2 Iron and moisture on natural basis; phosphorus, silica, manganese, and alumina on dried basis. 


Source: American Iron Ore Association, Iron Ore, 1976, p. 92. 


Table 11.—Consumption of iron ore and agglomerates in the United States in 1975 
(Thousand long tons and exclusive of ore containing 5% or more manganese) 


Iron ore and Agglomerates 2 

concentrates ! Miscel- Total 
State — — - laneous? report- 

Blast Steel Blast Steel able 

furnaces furnaces furnaces furnaces 

Alabama, Kentucky, Texas 2,135 W 7,148 W W 9,283 
California, Colorado, Utah ........ 1,267 W 5,392 W W 6,659 
Ohio and West Virginia .......... 3,753 W 18.857 W W 22,610 
Illinois and Indiana . 1.372 W 28,220 W W 29,592 
Michigan 222 219 W 9,435 W W 9,654 
Maryland, New York, Pennsylvania 8,792 W 25,597 W W 34,389 
Undistributed .......... Se 541 Ss 663 734 1,988 
el! ión 17,639 541 94,649 663 734 114,126 


GE to avoid disclosing individual company confidential data, included with Undis- 
u Zn 

1Not including pellets or other agglomerated products. 

2 Includes 58,239,910 tons of pellets produced at U.S. mines and 10,661,992 tons of foreign 
pellets and other agglomerates. 

S Includes iron ore consumed in production of cement and ferroalloys, and iron ore shipped for 
use in manufacture of paint, ferrites, and heavy media. 

4 Data may not add to totals shown because of independent rounding. 


Table 12.—Iron ore consumed in produc- Table 13.—Beneficiated iron ore shipped 


tion of agglomerates at iron and steel plants from mines in the United States * 
in 1975, by State (Thousand long tons and exclusive of ore 
(Thousand long tons) containing 5% or more manganese) 
= Proportion 
State EC ete ge eso Toa 
ear cia iron cia 
sumed! produced ac bes cal 
Alabama, Kentucky, (percent) 
California, Golorador „ 17 Lll. 70,456 77106 914 
FP 1,893 2,087 1972 -.-----.~ 72,011 77,884 92.5 
Ohio and West Virginia 2,032 3,340 e -------- 86,894 90,654 95.9 
Illinois, Indiana, rd MEA 79,995 84,985 94.1 
Michigan 6,881 8,268 1975 ————— 73,961 75,695 97.7 
Maryland, New York, i Penefdated by further treatment than ordi. 
eneficiated by further treatment than ordi- 
ES Ee 9,788 13055 nary crushing and screening. Excludes by- 
Total? _ ....-- 23,026 80,239 product ore. 


1Includes domestic and foreign ores. 
Data may not add to totals shown because 
of independent rounding. 
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Table 14.—Production of iron ore agglom- 


erates’ in the United States, by type 
(Thousand long tons) 


Agglomerates 
produced 
Type 
1974 1975 
Sinter, nodules, cinder ... 287,762 330,825 
Pellets: 22. 2 u Ee 59,719 62,779 
Total... 97,481 93,604 


1 Production at mines and consuming plants. 
2 Includes 18,715,000 tons of self-fluxing sinter. 
3 Includes 14,942,000 tons of self-fluxing sinter. 


Table 16.—Average value of usable iron ore * 
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Table 15.—Stocks of usable iron ore at 
mines Dec. 31, by district 
(Thousand long tons) 


District 1974 1975 

Lake Superior .........-..- 2,878 5,851 
Southeastern States 636 612 
Northeastern States 5,088 5,191 
Western States 80 646 
Fil! 9,405 212,299 


1 Excluding byproduct ore. 
2 Data do not add to total shown because of 
independent rounding. 


shipped from mines or beneficiating plants 


in the United States in 1975 
(Dollars per long ton) 


Type of ore 


Direct shipping, hematite and magnetite 
Concentrates, hematite and magnetite 
Concentrates, limonite 
Agglomerates 


W Withheld to avoid disclosing individual company confidential data. 


1 F.o.b. mine or plant. Excludes byproduct ore. 


Table 17.—U.S. exports of iron ore, by country 


(Thousand long tons and thousand dollars) 


1978 
Country — 

Quantity Value 
Austria -= n.....- 22- -_ a EH 
Canada tee 2,266 32,869 
France 2222222222 (1) 1 
Germany, West 17 126 
VVV 457 4,819 

Mexico .-........ . 6 7 
Sweden »»»=»----. TR SS 
Other IM 88 1 87 
el! 2.747 87,922 


1 Less than 14 unit. 


District 
Lake South- North- Western 
Superior eastern eastern 
10.81 A Ex 8.77. 
11.27 ME W 15.52 
"^ 7.11 PN 16.22 
23.57 E W 25.57 
1974 1975 
Quantity Value Quantity Value 
Lu ss 5 182 
1,814 80,061 2,485 59,170 
27 829 6 8 
(1) (1) — — 
489 4, 691 89 658 
1 14 1 12 
40 20 a Gg 
2 88 1 20 
2,828 85,148 f 2,587 260,071 


2 Data do not add to total shown because of independent rounding. 
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Table 18.—U.S, imports for consumption of iron ore, by country 
(Thousand long tons and thousand dollars) 


1973 1974 1975 
Country ————— A IAN AA A == 
Quantity Value Quantity Value Quantity Value 
Africa, Western, n.e.¢ e = SE 8 90 111 1,702 
Angola ......-- uui. c — PO 40 273 r 259 r 9,811 213 4,961 
Argentina JJ 8 81 340 e Ls es as 
Australia —— ——Ó s 464 5,840 638 7,292 808 8,512 
Belgium-Luxembourg EA 17 160 SC = (1) (1) 
———— „ eee 3,188 36,295 6,572 85,259 71,526 120,947 
British West Africa 5 E cla La 38 365 Ss 2 
Canada „„ 21,628 $11,893 19,702 341,577 19,111 420,116 
Chile ME MR SEN 205 1,712 296 2,883 931 12,172 
Gabon EA ⅛˙·- EE Siet x 67 571 Si Sg 
Germany, West cs — ——X (2) (1) r 16 590 — = 
India ..........--- E EE ENERO SÉ >= zu e 164 1,661 
Japan EE Gg t SCH E 56 1,024 
Abe!!! e upincau 2,734 23,667 2,730 r 29,114 2,496 38,909 
Mauritania 47 418 e EN a e 
New Guine .  . . SS E 48 470 mes SN 
Norway 3 = = 2z zz ES 58 1,285 
Por EE 1,501: 19,685 1,810 r 27,326 1,551 82,627 
Philippines 25 633 15 392 18 . 478 
South Africa, Republic of ........ E M 1 21 128 2,475 
SS ð 273 4, 385 335 6,215 182 5,788 
S/ ˙·¹—AA IAS Ea us 126 1,622 265 2,518 
Venezuela E NN 13,148 128,169 1 15,878 189,188 18,187 205,804 
Othër Tee (1) 18 (1) 7 (2) 22 
Total 9. ia eee 48,296 583,488 48,029 696,298 46,748 860,496 


r Revised. 
1 Less than 1⁄ unit. 
3 Data may not add to totals shown because of independent rounding. 


Table 19.—U.S. imports for consumption of iron ore, by customs district 
(Thousand long tons and thousand dollars) 


1978 1974 1976 
Customs district —I ——v —[N sx—  zQ- 
Quantity Yalue Quantity Value Quantity Value 
Baltimore «aoc esed ere Es 9,069 98,039 11,880 153,554 10,881 181,979 
Buff) 2,840 44,970 4,294 81,557 2,759 62,775 
Charleston n.232 ~~~... 13 141 70 790 154 4,076 
Chicago soriana eee ese 5,248 74,064 8,999 66,179 4,026 82,517 
Cleveland 22222 6,588 91,682 4,857 82,728 5,556 116,815 
Detroit. nusaliocasn cuates 1,465 20,544 1,428 28,034 1,899 45,556 
HOUStON. ns; 1,005 15,517 925 16,844 690 14,988 
Los Angeles 22 142 1.151 134 1,896 56 808 
ff ³Ü¹¹ oinn 4,107 48,669 5,776 78,414 4,265 70,764 
New Orleans -=>> 524 6,469 677 8,762 624 10,344 
Osdendur gs 4 431 4 392 1 | 79 
Philadelphia `. ee NN 11,951 131,723 18,864 178,894 15,274 256,820 
Portland, Oreg 2 157 1.925 270 8,074 810 5,407 
San Juan NN RN EN e E xm 5 45 as PON 
Wilmington, N.C CO -e2 187 8,161 846 6,626 296 8,088 
Other 1 2 (1) 9 1 39 
Total? .......- 535 EEA 43,296 588,488 48,029 696,298 46,748 860,496 


1 Less than 14 unit. 
2 Data may not add to totals shown because of independent rounding. 
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Table 20.— Iron ore, iron ore concentrates, and iron ore agglomerates: 


World production, by country 


Country 1 


North America: 


United States 22 
South America: 

Argentine 2 

Bolivia (exports) ........--- 

Brazil /————À 

Chile 223 deus ME On dU p RN 


Peru WER 


Uruguay EE 


Czechoslovakia 
Denmark 2 
Finland 8 o eege 
Frant eege 
Germany, East 
Germany, West (salable) ... 
,,, -ne Ř{ Į- 
NA ee 


USS. R see a ees 
United Kingdom 
Yugoslavia 


Mauritania 
Morocco 2 
Rhodesia, Southern e 
Sierra Leone 22222 
South Africa, Republic of 235 _ 
Swaziland 222 


Asia: 


Hon Kong 88 


Korea, Republic of ......... 
Malaysia 
Philippines 2222 
Taiwan ⁵ĩð i .. enc toes Sos 
Thailand .. . . -= 
Türkey AAA A 


See footnotes at end of table. 


(Thousand long tons) 


Gross weight 3 


1978 


1974 


49,187 
4,928 


84,855 


1976 » 


46,128 
4,820 


78,866 


24,381 
e 415 
8,772 

2 


Metal content 3 
1978 . 1974 
r 80,612 80,844 
8,064 8,286 
e 50 We 
53,478 51,457 
104 65 
r10 zz 
e 82,310 e 47,311 
r 5,869 6,369 
r 186 188 
r 5,760 6,124 
e 
r 13,897 15,604 
e 132 e 140 
1,314 1,290 
34 ` 36 
r 882 845 
494 498 
re 2 e 2 
575 605 
r 16,408 16.452 
13 6 
r 1,594 1.390 
166 126 
221 257 
1.117 793 
r 2,544 2,485 
417 383 
r14 10 
1,084 1,044 
r 3,156 3,926 
r 21,722 22,495 
125,488 130,658 
923 984 
1.609 1.734 
1.666 2,016 
e 3,600 r e 3,300 
323 641 
7 e 12 
14,134 14,280 
5,542 7,233 
r 286 324 
r 340 r 400 
1,491 1,249 
6,739 7,107 
r 1,830 1,288 
428 424 
r 27,600 29,500 
79 8 
r 21,910 21,863 
r 149 198 
510 600 
578 436 
3,500 3,700 
257 272 
281 261 
1,276 910 
12 e 12 
21 21 
r 1,406 1,235 


1975 P 


28,724 
3,213 


48,266 
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Table 20.— Iron ore, iron ore concentrates, and iron ore agglomerates: 


World production, by country—Continued 
(Thousand long tons) 


Gross weight ? Metal content ? 
Country ! $$  ——— O. .s — 
1973 1974 1975 P 1978 1974 1975 P 
Oceania: 
Australia r 83,488 95,161 96,109 r 52,856 60,201 60,693 
New Zealand 1 2,147 2,816 2,261 1,224 1,820 1,289 
Total u. su Oso. Se r 832,343 881,244 880,364 * 478,091 505,738 507,101 
e Estimate. p Preliminary. r Revised. 


1In addition to the countries listed, Cuba and North Vietnam may produce iron ore, but de- 
finitive information on output, if any, is not available. 

?Insofar as availability of sources permits, gross weight data in this table represent the non- 
duplicative sum of marketable iron ore, iron ore concentrates, and iron ore agglomerates pro- 
duced by each of the listed countries. Moreover, concentrate and agglomerates produced from im- 
ported ores are excluded, under the assumption that the ore from which they are produced has 
been credited as marketable ore in the country where it was mined. 

3 Data represent actual reported weight of contained metal or are calculated from reported metal 
content. Estimated figures are based on latest available iron content reported except for the follow- 
ing countries, for which grades are U.S. Bureau of Mines estimates; Panama, Uruguay, Albania. 
oe East Germany, Hungary, Southern Rhodesia, the People’s Republic of China, and North 

orea. 

4 Gross weight and metal content of shipments of usable iron ore, dry tons, including byproduct 
ore. 

5 Gross weight calculated from reported iron content based on grade of 66.67% iron. 

6 Includes byproduct ore. 

7 Nickeliferous iron ore. 

i 8 EE magnetite concentrate, pelletized iron oxide (from pyrite sinter) and roasted pyrite 
purple ore). 

9 Includes “roasted ore,” presumably pyrite sinter, not separable from available sources. 

10 Excludes iron oxide pellets produced from pyrite sinter. 

11 Includes manganiferous iron ore. 

12 For cement manufacture. 

55 byproduct magnetite as follows in thousand long tons: 1978—* 2,968; 1974 —7 2,859; 

14 Year beginning March 21 of that stated. 

15 Concentrates including concentrate derived from iron sand as follows in thousand long tons: 
1973—-274; 1974—r 232; 1975—174. 

16 Largely concentrates from magnetite-titanium sands. 
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Iron Oxide Pigments 


By Cynthia T. Collins 


Production and trade in iron oxide pig- 
ments fell sharply in 1975. Following the 
trend in the automobile and construction 
markets, demand for pigments in the coat- 
ings, plastics, and other industries was 
greatly reduced. Sales of finished iron oxide 
pigments, valued at $46 million, and im- 
ports, valued at $9 million, indicated a $55 
million domestic market in 1975. This was 
in contrast to a $/7 million market in 
1974. Plant expansions contributed to an 
adequate supply at the beginning of the 
year, although continued production and 
falling demand resulted in large inventories. 
Plants operated below capacity for most of 


nomic improvement in related industries 
occurred, demand for pigments increased. 
Production accelerated toward yearend but 
was not sufficient to offset the earlier down- 
ward trend. 

The American ias of Mining, Me- 
tallurgical, and Petroleum Engineers, Inc., 
published a fourth edition of Industrial 
Minerals and Rocks in 1975. The chapter, 
“Mineral Pigments,“ by Kenneth R. Han- 
cock, gives comprehensive coverage of iron 
oxide pigments, including natural and syn- 
thetic pigments, their chemical and physi- 
cal properties, sources, manufacturing proc- 
esses, end uses, and marketing. 


the year. However, when overall eco- 
Table 1.—Salient iron oxide pigments statistics in the United States 
1971 1972 1978 1974 1975 
Mine production short tons W W WwW W 88,078 
Crude p menta sold or used ........ do W W W W 84,825 
ac a NETTE NE thousands .. $415 $418 $931 $1,429 $1,093 
Iron oxides from steel plant wastes 
ort tons NA NA NA W 19.252 
SE thousands NA NA NA W 1,102 
Finished pigments sold short tons 128,800 152,412 148,802 7 147,544 104,840 
EE thousands $31,000 $87,678 $43,514 360,612 $46,206 
Exports 77... short tons r 3,984 r 4,268 r 9,888 r 9,666 8.780 
EFFECT thousands .. 81,680 1 $1,926 1 $8,101 r $3,466 $2,528 
Imports for consumption short tons .. 736,496 747,271 r 51,183 r 54,215 27,979 
( edu thousands 7 $6,155 v $8,529 *$12,005 * $16,867 $9,184 
Revised. NA Not available. W Withheld to avoid disclosing individual company confi- 
dential data. 


DOMESTIC PRODUCTION 


Production of finished iron oxide pig- 
ments in 1975, as measured by sales, de- 
clined 29% from that of 1974. The decline 
was greater for synthetic than for natural 
pigments. The corresponding 24% decrease 
in value of total shipments reflected higher 
unit values for synthetic pigments. Aver- 
age value of synthetic pigments rose 17% 
from $0.303 per pound in 1974 to $0.355 


in 1975, and was more than 4 times the 

average unit value of natural oxides. 
Response to the Bureau of Mines can- 

vass for data on finished iron oxide pig- 


1 Mineral specialist, Division of Ferrous Metals. 

2 Hancock. K. ineral Pigments ch. in Indus- 
trial Minerals and Rocks. ed. by Stanley J. Lefond. 
American Institute of Mining, Metallurgical, and 
Petroleum Engineers, Inc., New York, 4th ed., 1975, 
pp. 335-357. 
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ments increased in 1975. Twenty-one com- 
panies reported shipments from 27 plants 
in 13 States. Pfizer Iñc. and Reichard- 
Coulston, Inc. were the largest producers of 
both synthetic and natural oxides. Cities 
Service Co., Columbian Div., was also a 
leading  syiithetics producer, while the 
Prince Manufacturing Co., Delta Color & 
Supply Co., and Blue Ridge Talc Co., Inc., 
were significant producers of finished. natu- 
ral pigments. Ten producers accounted for 
95% of the 1975 sales of all finished pig- 
ments. 

Production of crude iron oxide pigments 
alsó declined in 1975. Shipments and values 


were less than they were in 1974, but the 
1975 average unit value of $0.016 was a 
23% increase over that of 1974. Crude 
reds, yellows, blacks, and browns were pro- 
duced variously by the four companies 
listed in table 3. Hoover Color Corp. and 
New Riverside Ochre Co. produced both 
crude and finished pigments. 

Four steel companies reported produc- 
tion of 19,252 tons of iron oxides as a by- 
product from steel plant dusts or regener- 
ated pickle liquor. These products were re- 
ported for the first time in 1975 and were 
sold principally for use in ferrite manu- 
facture. 


Table 2.-—Finished iron oxide pigments sold by processors in the United States, by kind 


| 1074 * 1976 
Pigment Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Natural 
Brown: 
Iron dier (metallic) i as éen di aB GB uó ag ab ah ap <a eo ap <a @ə as aB 18,016 $2,945 10,545 $2,087 
mb 
rnt KNIE aida uinea ia duca ds 88 m. 5,754 1,988 8,964 1,506 
Ww e» ap es 48 aü oo ap @ G e =o <o Gp) án en 45 en ap up qi us ap ap it 1,987 602 1,454 542 
"dion öxide S WEE » 84,957 2,829 . 28,486 2,884 
i Sienna, burnt e da «to G2 € en di @Š da dear e en eg dad enden ege 964 475 i 682 888 
ow: 
Ocher $ db dl AO asb ss e ass BSS Al PANA NM as asb e ed Ses asb e a Gp e a OF QB asb esp @ 7,094 670 4,209 472 
Sienna, raw ......... EH » 1,055 ` . 879 688 805 
Total natural U... EE 64,777 9,888 49,928 7,684 
Synthetic: 
Brown: Iron oxide* .........- 3 e 9,121 6,008 5,780 4,494 
Red: Iron oxide V 88,653 19,888 20,596 18,927 
Yellow: Iron oxide en ED eb ab «5 CR G0 G di) àa Gi op Gh GD OOS ODO 81,626 19,049 19,303 18,998 
Total synthetie cl AER AE ENN 74,800 44,940 45,629 82,419 
Unspecified, including mixtures of natural and 
synthetic fron oxides ENNEN 8,467 5,839 9,283 6,153 
Grand total cairo 147,544 60,612 46,206 


104,840 


* Revised. 
1 Includes black magnetite and Vandyke brown. 
3 Includes pyrite cinder. 
3 Includes yellow iron oxide. 
$ Includes black magnetite. 
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Table 3.—Producers of iron oxide pigments in the United States in 1975 


Producer Mailing address Plant location 
Finished pigments: 
Blue Ridge Tale Co., Ine P.O. Box 89 Henry, Va. 
. Henry, Va. 24102 
Chemalloy Co., Ine County Line Rd. No. 950 Bryn Mawr, Pa. 
Bryn Mawr, Pa. 19101 
Chemetron Pigments 491 Columbia Ave. Huntington, W. Va. 


Cites Service Co., Columbian 


Ve 


Combustion Engineering, 
CE Minerals Div. 
Delta Color & Supply Co ..... 
E. Pa Du Pont de Nemours 
o. 
Ferro Corp., Ottawa Chemical 


Div. 
Foote Mineral Company ...... 


Greenback Industries, Inc., 
Greenback Ferrite Div. 

Hercules Incorporated, C&SP 
Dept. 

Hoover Color Corp ...-=-s~==a- 


Indiana General Cord 
Mineral Pigments Corp 


New Riverside Ochre Co ..... 
Pfizer Inc., Mineral Pigments 

Prince Manufacturing Co .... 
Reichard-Coulston, Ine 


George B. Smith Chemical 
Works, Inc. 


Solomon Grinding Service .... 


Sterling Drug Inc., Hilton- 
Davis Chemicals Div. 

Sterling ER Inc., Thomassett 
Color Div 


Crude pigments: 


The Cleveland-Cliffs Iron Co 
Hoover Color Corp 
Bethlehem Steel Corp., 


Meramec Mining Co. 
New Riverside Ochre Co ..... 


Holland, Mich. 49428 
P.O. Box 5878 
Akron, Ohio 44313 


901 East 8th Ave 


King of Prussia, Pa. 19406 


1050 East Bay St. 
Milwaukee, Wisc. 63207 
Pigments Dept. 
Wilmington, Dela. 19898 
700 North Wheeling St. 
Toledo, Ohio 48606 
Route 100 

Exton, Pa. 19841 

Route 2, Box 63 
Greenback, Tenn. 37742 
720 Commerce St. 
Pulaski, Ko 24301 


P.O. Box 218 
RN Va. 24847 
405 Elm 


St. 
Valparaiso, Ind. 46383 
7011 Muirkirk Rd. 
Beltsville, Md. 20705 


Box 387 

Cartersville, Ga. 30120 
235 East 42d St. 

New York, N.Y. 10017 
700 Lehigh St. 
Bowmanstown, Pa. 18030 
15 East 26th St. 

New York, N.Y. 10010 

1 Center St. 

Maple Park, Ill. 60151 


P.O. Box 1766 
Springfield, Ill. 62705 
2236 Langdon Farm Rd. 
Cincinnati, Ohio 46237 
120 Lister Ave. 

Newark, N.J. 07105 


1460 Union Commerce Bldg. 


Cleveland, Ohio 44115 
P.O. Box 218 
Hiwassee, Va. 24347 
Martin Towers 
Bethlehem, Pa. 18016 
Box 387 

Cartersville, Ga. 30120 


St. Louis, Mo., Monmouth 
Junction, N.J., Trenton, 


ja 


Camden, N.J. 
Milwaukee, Wisc. 
Newark, NJ. 
Toledo, Ohio. 
Exton, Pa. 


Greenback, Tenn. 
Pulaski, Va. 
Hiwassee, Va. 
Valparaiso, Ind. 
Beltsville, Md. 


Cartersville, Ga. 
Emeryville, Calif., East 

St. Louis, Ill, Easton, Pa. 
Quincy, III., 
Bowmanstown, Pa. 
Bethlehem, Pa. 


Maple Park, Ill. 
Springfleld, Ill. 
Cincinnati, Ohio. 
Newark, N.J. 


Ishpeming Mich. 
Hiwassee, Va. 
Sullivan, Mo. 


Cartersville, Ga. 
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CONSUMPTION AND USES 


Apparent domestic consumption? of 
124,039 tons of iron oxide pigments in 1975 
was a 3596 decline from the 1974 level of 
192,093 tons. Demand for pigments in 
industrial coatings, plastics, and other mar- 
kets affected by the automotive and con- 
struction industries was greatly reduced 
during most of the year, while demand for 
pigments in trade sales (paints, stains, var- 
nishes, etc.), was relatively constant 
throughout the year. Consumption was off 
in all pigments categories, except natural 
black magnetite, sales of which increased 
over 1974 levels. Reds comprised 47% of 
all finished-pigment sales in 1975, while 
yellows accounted for 23%. 

Data are not collected by the Bureau of 
Mines on specific uses for iron oxide pig- 
ments; figures in table 2 do not necessarily 
reflect all sales of iron oxides used for pig- 
ments and other nonsmelting purposes. A 
major use of iron oxide pigments is in pro- 
tective coatings for industrial and marine 


uses. In coating strip metal the pigments 
contribute protective and decorative prop- 
erties to ships, automobiles, and durable 
goods. Natural pigments are used exten- 
sively in primers, surfacers, and top coat 
paints for exterior protection on barns, 
houses, roofs, floors, cement, and freight 
cars. Some interior uses are for wood stains, 
antiquing kits, wallpaper designs, and plas- 
tics. In the construction industry, the pig- 
ments are used to color concrete blocks 
and other decorative products. Synthetic 
oxides find uses in. paints, plastics, rubber, 
leather, fibers, and wood-grain films. Syn- 
thetics are used also in the manufacture of 
ferrites for magnetic tape and ink, mag- 
netic door latches, and various electronic 
devices. Because of their nontoxic nature, 
iron oxide pigments are also used in cos- 
metics, as food additives, and in paper pro- 


ducts for food packaging. Some miscellane- 


ous uses are for jeweler's rouge, foundry 
sands, and soil conditioners. 


PRICES 


Iron oxide pigment prices remained rela- 
tively stable throughout 1975, after large 
increases in 1974. Slight increases occurred 
in only two categories; red domestic pri- 
mers increased by 3 cents per pound in 


April, and yellow other shades rose 10 
cents per pound in November. 


3 Indicated by quantity of finished iron oxide pig- 
ments sold plus imports of natural and synthetic iron 
oxide pigments minus exports of pigment-grade iron 
oxides and hydroxides. 


Table 4.—Prices quoted on finished iron oxide pigments, per pound, bulk shipments, 
as of December 31, 1975 | 


Pigment Low High Pigment Low High 

Black: : Red: 

Synthetic ENEE $0.3100 $0.8200. Domestic primers ...... -. $0.1800 

Micaceous 3800 4000 Pure, synthetic ...-....- $0.3475 8725 
Brown: Domestic, pure 2000 2800 

Ground iron ore 0750 0900 Yellow: 

Metallic ——— 1175 1275 Synthetic 434222 8350 8650 

Pure, synthetic — .3525 4000 Ocher, domestic -.. 4 -0650 Se 

Sienna, Italian, burnt .. 3250 8700 Natural, French type ... 1800 Ka 

Sienna, American, burnt  .2600 3700 Other shades .........-- 8450 9650 

Sienna, American, raw .  .1800 .2800 

Umber, American, burnt SH .1925 

Umber, American, raw .  .1800 .2200 

Umber, Turkey, burnt .. 11925 .2800 

Umber, Turkey, raw 1800 .2800 

Vandyke, imported ..... us 2250 

Sources: American Paint Journal and Chemical Marketing Reporter. 
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FOREIGN TRADE 


The quantity of pigment-grade iron ox- 
ides and hydroxides exported from the 
United States in 1975 decreased 9% to 
8,780 tons, compared with exports of 9,666 
tons in 1974. A corresponding decline in 
the value of exports reflected a 20% de- 
crease in the average unit value of $0.144 
per pound. Canada received 85% of total 
U.S. exports, compared with 79% in 1974. 

Imports for consumption of 27,979 tons 
of iron oxide pigments were 48% below the 
54,215 tons imported in 1974. The decrease 
was due to overall lower demand and the 
recovery by domestic industry of that por- 
tion of the market which had relied on 
low-grade iron oxides from Japan and some 


European countries during the previous 2 
years. Corresponding values of imports de- 
clined 44% in 1975. Average unit values 
for natural and synthetic pigments in- 
creased 7% and 8% to $0.061 and $0.193, 
respectively. 

Siennas and umbers from Cyprus com- 
prised 6896 of natural iron oxide imports, 
while oxides from Spain accounted for 
11%. West Germany accounted for 54% 
of the quantity and 6896 of the value of 
synthetic imports; Canada contributed 
3596 and 1996. Imports from traditional 
sources declined in 1975, but small quan- 
tites from the People's Republic of China 
and Mexico showed an increase. 


Table 5.—U.S. exports of iron oxide and hydroxides, by country 


1974 


Pigment grade 

Destination Quan- Value 

tity (thou- 

(short sands) 

ns) 

Australia __.. --> -=.= 242 $269 
Bahamas 222 12 5 
Belgium- Luxembourg 70 40 
Brazil. l ee 5 47 
Canada .....- . . . . . ... ueque 7,590 1,422 
Colombia 3 18 
Ecuador 22222222 17 5 
Fane cus 184 174 
Germany, West .......-..--- 192 427 
India EE 23 8 
Indonesia .......-..-.-..-- Ge Se 
Ee A A 46 15 
Italy AA IÓ 69 50 
Japan ....-. .. . eee 129 98 
Korea, Republic of (1) 1 
Mexico 142 94 
Netherlands .........--.-.-- 83 87 
New Zealand 22 21 
Panama 10 5 
OP nane AS 11 8 
Philippines een 17 15 
Portugal 4 3 
South Africa, Republic of 10 9 
SDI AAA 8 30 16 
United Kingdom ......-...- 834 281 
Venezuela 167 159 
Vietnam, South 23 18 
ther A 8 205 221 
Total 9,666 3,466 


1975 

Other grade Pigment grade Other grade 
Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- 
(short sands) (short sands) (short sands) 

tons) tons) tons) 

57 $83 130 $82 1 $3 
36 54 dE ER = S 
147 92 20 17 14 12 
178 145 46 56 99 97 
1,526 1,098 7,484 1,494 797 445 
90 15 10 5 2 
2 1 8 4 2 1 
148 98 108 106 179 171 
101 57 143 81 241 480 
23 35 m Sa 32 8 
A TR = Tes 59 26 
1 6 - UM 159 269 
696 144 b 8 458 498 
1,858 1,718 6 20 848 1,155 
2 24 11 4 6 
80 78 96 50 189 148 
478 593 49 32 525 708 
7 16 2 1 8 so 
7 4 8 8 86 5 
5 6 80 10 q 10 
24 18 66 58 8 4 
28 80 A Se 23 25 
16 21 8 20 89 57 
87 20 2 a= 40 20 
682 806 321 303 507 746 
58 41 136 88 145 155 
128 120 95 74 94 186 
5,919 5,971 8,780 2,523 4,451 5,187 


1 Less than % unit. 


756 MINERALS YEARBOOK, 1975 


Table 6.—U.S. imports for consumption of selected iron oxide pigments 


1974 1975 
Kind Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands 
Natural: o 
Crude: | 
Ochers s 5 18 $5 x s% 
Senn s 1.198 243 452 $91 
UMDEOPS. enee e enewuemd edm 6,748 965 8,894 282 
Other 230 67 128 60 
Total -2nouseceasea cS mV aM dae E 8,189 680 4,474 498 
Refined: 
%% W ddaa 3 40 5 20 8 
f ²˙·⸗⁴àAaAm . 111 21 69 16 
CC ˙ru⁴ràd % ð ß ⁵⁵ RT GE 1.042 200 357 68 
Vandyke brown 22 183 319 57 
Othe? z.ncasseuuenesuuam duced EEN 1,982 309 873 168 
TOU A A A 4,083 718 1,638 807 
Sthel A 41,943 14,969 21,867 8,444 
e, . non 54,215 16,367 27,979 9,184 


Table 7.—U.S. imports for consumption of iron oxide and iron hydroxide pigments, 


by country 
Natural Synthetic 
1974 1975 1974 1975 

Country , 
SE Value i Value ns Value pw Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) nds) tons) sands) tons) sands) 
Küste EN me 40 $19 E EM S an 
Belgium- Luxembourg 3 811 83 34 30 87 e š 
Brazil . Za 2 8 m NM 1 (1) 
Gans 128 32 11 4 11.706 2,685 7,625 $1,611 
China, People's Republic of "e HAM 11 1 Pë SE 4 : 
rr... 7,763 502 4,134 309 PM SCH Se ee 
Fance ebe VR Sa 8 38 15 ae = 
Germany, West 988 . 218. 260 59 22,312 9,412 11,858 5,712 
Hong Kong 22 ER = Eé E 52 22 = da 
India 22.2 8 110 12 90 10 55 6 e EE 
C000 ͤ RN 870 211 398 94 d NM =a = 
PC ( 128 46 71 32 4,697 1.804 942 596 
Korea, Republic of ...... 29 15 55 24 114 56 a ás 
Mexico 222222222 3 (1) 8 e 493 170 606 210 
Netherlands 3 15 Sé ER 20 1 2a aa 
South Africa, Republic of 20 4 20 3 iu rS c a 
SHG: eevee ecco 1,694 215 684 94 216 | 65 51 10 
Sweden 2222222 5 2 SEN me es us ES PN 
United Kingdom 480 120 252 55 2,210 717 780 802 
Total ___. aia 12,272 1,898 6,112 740 41,943 14,969 21,867 8,444 

1 Less than % unit. 
TECHNOLOGY 

Increasing concern about the environ-  byproduct or coproduct. A developing 


ment and pollution control regulations have market for these oxides has led to modifi- 


led to development of techniques for re- 
generation of steel plant wastes. Several 
processes developed for the recycling of 
hydrochloric acid from ferrous chloride 
leach liquors also recover iron oxide as a 


cations of systems in order to produce ox- 
ides specifically for the pigment and elec- 
tronics industries. The Pori, Woodall-Duck- 
ham, and Keramchemie/Lurgi processes, 
the Falconbridge fluid-bed hydrolyzer proc- 
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ess and the Steel Co. of Canada, Ltd.'s 
spray roasting procedures were described 
in the January and February 1975 issues 
of Canadian Mining and Metallurgical Bul- 
letin.* A U.S. patent describes the develop- 
ment of an improved gamma iron oxide for 
magnetic recording, from a starting base of 
ferrous chloride. An aqueous alkali is com- 
bined with the ferrous chloride to precipi- 
tate colloidal seed hydrous iron oxide; 
seed is grown under controlled conditions 
to an amount up to double the seed 
weight. The synthetic oxide, lepidocrocite, 
is then reduced to magnetite and oxidized 
to magnetic gamma ferric oxide. 

Increasing importance is being placed on 
the protection of certain objects and prod- 
ucts against deterioration by high-energy 
ultraviolet (UV) radiation. Iron oxide pig- 
ments are used in all bonding systems in 
which long-term protection, together with 
light transparency, is required. Studies have 
been made on the, use of transparent iron 
oxides as UV absorbers. One study found 
that, by comparative investigation of three 
tint-separable pigments in the UV and visi- 
ble range, it was possible to select the most 
favorable pigment for a specific type of 
application. Those pigments studied were 
yellow 088 VN, orange 188 VN, and red 
288 VN.“ Because the optical and techno- 
logic properties of transparent iron oxides 
depend upon dispersion of the pigment in 
the vehicle, research was carried out on 
dispersion and dispersion apparatus. Some 
of those tested were the conventional ball 
mil, attrition mill continuous agitation 
mill, and calender. Transparent oxides usu- 
ally require prewetting; therefore, various 
methods and wetting agents were also 
tested. The most effective was found to be 
predispersion in the dissolver of ground 
iron oxide and 45% solid alkyd solution 
in 1:1 weight ratio; 596 to 1096 butanol 
was used as the wetting agent, with predis- 
persion lasting for 1 to 2 hours. It was con- 
cluded that there is no one best dispersion 
apparatus because each requires its own 
definite material formulation.” A process 
was patented for producing a heat-stable 
transparent yellow oxide pigment. Iron 
carbonyl was burnt and the combustion 
products rapidly chilled to give a noncrys- 
talline amorphous pigment containing a 
small amount of carbon 

Micaceous iron oxide (MIO) is noted 
for its long-lasting corrosion protection 
properties in paints. Industrial manufac- 


: Deutsche Farben 
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turing techniques for synthetic MIO were 
developed in Japan. It was found that cop- 
peras from TiO: plants can be used as a 
raw material and byproduct sodium hy- 
droxide, generated in the manufacturing 
process, can be recycled.’ Synthetic MIO 
having very smooth surfaces was coated 
with an oxide having a high refractive in- 
dex, such as TiOs This gave improved 
properties over those of synthetic MIO 
alone, and allowed variations of color— 
gold, violet, blue, and green—to be ob- 
tained as interference colors. Coating was 
accomplished through hydrolysis of a titani- 
um salt solution.“ Nacreous pigments as 
a satisfactory substitute for gold bronzes 
were made by three steps: (1) Precipita- 
tion of TiO: or ZrO: on mica flakes; (2) 
precipitation of ferrous hydroxide onto the 
coated mica flakes; and (3) oxidation of 
the deposit to convert the iron hydroxide- 
to hematite. The hydroxide was precipi- 
tated from a ferrous salt solution." By this 


* Burtch, Hydrochloric Acid From Indus- 
trial Waste L. p ee PORI Process. Can. Min. 
XC Mer Bull., v. 68, No. 753, January 1975, pp. 


Conners, A. Hydrochloric Acid Regeneration as 


Applied to the Steel and Mineral Processin n us- 
tries. Can. Min. and Met. Bull., v. 68, . 754, 
February c pp. 1-7. 

Rupay H., and C. J. Jewell. The Regenera- 


tion of Hycrochlone Acid From Waste Pickle Liq- 
uor Using the Keramchemie/Lurgi Fluidized-Bed 
Reactor System. Can. Min. and Met. Bull., v. 68, 
No. 754, February 1975, pp. 89-93, 

Schuldt, A. A. egeneration of Hydrochloric Acid 
Pickle Liquor at Stelco's Hilton Works. Gan. Min. 
and Met. Bull., v. 68, No. 754, February 1975, pp. 


Van Weert. G., E. C. Robertson, and J. H. 
Christiansen. Treatment of Ferrous Chloride Li ue 
in the Falconbridge Fluid-Bed Hydrolizer. Can. 

FU a Bull., v. 68, No. 753, January 1975, P 


š Bennetch, L. M., H. S. Greiner, K. R. Han- 

M. Hoffman assigned to Pfizer Inc., 

New York, N.Y.). ones T Record Mem- 
ber. U.S. Pat. 3,904,540, 

6 Finus, F. Application of Ke Iron Oxide 

15 UV-A e Farbe und Lack, v. 81, No. 7, 

7 Kelch, Die ersion of Transparent Iron Oxide. 


eitschrift, v. 29, No. 3, March 


As Werner, G. Bock, G. 
. Ostertag (assigned to 


1975. 
a F. L. 


Wunsch: K. Opp. and W 
BASF Aktiengesellschaft, Ludwigshafen, West Ger- 
many). Transparent Yellow Iron Oxide Pigment. 
U.S. Pat. 3.918,985, Nov. 11, 5. 

9 Takahashi, Mitsunao. Manufacture and Charac- 
teristics of Synthetic Micaceous Iron Oxide (MIO). 
Chem. Econ. & Eng. Rev., v. 7, No. 5, May 1975, 
pp. 28-31, 43, see SC U.S. Pat. 3.869. 298. 

10 Suzuki, M., M. Tachibana, and T. Moriari (as- 
signed to Teikoku Kako Co., Ltd., Japan). Iron 
Oxide Pigments and Process for the Production 
Thereof. U.S. Pat. 3,869,298 Mar. 4, 1975. 

11 Bernhard, H., and R. Esselborn (assigned to 
Merck Patent Gesellschaft m.b.H., West Germany). 
Nacreous P eons and Process for the Production 
Thereof. U.S. Pat. 3,874,890, Apr. 1, 1975. 
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method a rangé of interference colors may 
be produced.” | 

The iron oxides have a number of spe- 
cialty nonpigment uses. Experiments were 
carried out using polymer particles con- 
taining iron oxides for use as filter aids. It 
was found that magnetization improved the 
performance of the filter aids and that the 
particles can be successfully cleaned and 
returned to the filter for reuse. A method 
was developed to improve the mechanical 
properties of synthetic resins by incorpo- 
rating fume particles from steelmaking into 
the resin. The particles were less than 20 
micrometers in diameter and were alined 
magnetically during setting of the resin.“ 
In Japan Santetsu Kogyo K. K. developed 
a low-cost emission antipollution catalyst 
made from reclaimed iron oxide. The cata- 
lyst reportedly removed 9196 of the nitro- 
gen oxide from automobile exhausts at 400° 
C and 96% at 450° C.“ TDK Electronics 
Co. Ltd. made a low-cost catalyst of active 
alumina coated with ferrite. Tests were re- 
ported to show that nitrogen oxide con- 
tent of auto emissions could be reduced to 
0.17 grams per kilometer with use of this 
catalyst.“ 

The growing market for ferrites gener- 
ated research into various aspects of their 
production. Comparative studies were made 
on the sintering behavior of ferrite powders 
produced by several methods. Ferrites pro- 
duced by conventional calcining and ball 
mill grinding were compared with those 
produced by dry methods and those based 
on coprecipitation. Best results were ob- 
tained by freeze-and-spray drying; the 
product was more homogeneous and was 
sintered at lower temperatures or by hot- 
pressing.” Dense, spherical ferrite particles, 
suitable for use as the carrier in electro- 
statographic copiers, were prepared by mak- 


MINERALS YEARBOOK, 1975 


ing a slurry of powder mixes having the 
desired nickel-zinc or manganese-zinc fer- 
rite composition. The slurry was spray- 
dried to give beads about 100 micromet- 
ers in diameter, which were sintered to 
avoid agglomeration. A deflocculent was 
the only additive necessary in this process.” 
In a similar procedure, the incorporation of 
lithium cations at 600? C prevented volati- 
lization during sintering, and the product 
proved to be a significant improvement 
over conventionally prepared material." An 
annotated literature survey covering major 
developmients in the area of microwave fer- 
rite materials and devices was published in 
1975. The bibliography covers the period 
1968-74.” 


12 Bernhard, H., R. Esselborn, R. Hesse, and H. 
Russman (assigned to Merck Patent Gesellschaft 

m.b.H., West Germany). Hon conem Mica 
Flake Pigments. U.S. Pat. 3,926,659, DE 1975. 

13 Bolto, B. A., K. W. V. Cross, R. J. Fla dridge, 
E. A. Swinton, and D. E. Weiss. Magnetic Filter 
Aids. Chem. Eng. Prog., v. 71, No. 12, December 
1975. pp. 47-50. 

14 Rohat: P.K. (assigned to Bethlehem Steel 
Corp.). fethod of Making Synthetic Resin Com- 
a ion Magnetic Fillers. U.S. Pat. 3,867,299, 
e 

15 American Metal Leg Exhaust Catalyst Is 
eewer by Santetsu. V. 82, No. 148, July 31, 


E Ppa ining 7295, J Japanese p. 460. Catalyst? 
V. "De Ne: > pre : l 
Prone aerts, J. L. 


H. wi Wils2riangs, d "s L Stuij. nvestigation 
of Chemical Inhomogeneities i in F er E I iru 


Powders. Ber. Dt. Keram. Ges., 7, July 
1975. pp. 207-210 

18 Berg, A. C., R. Fargensi, and A. F. Lipani (as- 
signed to Xerox Corp., Stamford. Conn.). Electro- 
statographic Developer `Mixtures Gw rising Fe VO e 
Carrier Beads. U.S. Pat. 3,914,181 "Oc 1. 


Jones, L.O. (assigned to Xerox Corp., tara 
Conn.). Stoichiometric Ferrite Carriers. U.S. Pat. 
3, 929, 657, Dec. 30, 

1? Miller, TJ; and Y.S. Kim. Pre 75 of A 
Zn-Doped Lithium Ferrite by ui Drying. Bull. 
Am. Ceram. Soc., v. 54, No. 3, March 1975, pp. 


307-309. 

20 Bolle, D. M., and L. R. Whicker, Annotated 
Literature Survey of Microwave Ferrite Materials 
and Devices. IEEE Trans. on Magnetics, v. MAG- 


11, No. 3, May 1975, pp. 907-926. 


Iron and Steel 


By Horace T. Reno 


The world steel industry produced only 
713 million tons of raw steel in 1975, 9% 
less than the quantity produced in 1974. 
Among the principal producers only the 
centrally planned economies, the U.S.S.R., 
and the People's Republic of China, pro- 
duced more steel in 1975 than in 1974. 

The high level of domestic steel output 
of 1974 carried through into the first quar- 
ter of 1975, slowed only by a shortage cf 
natural gas at some midwestern mills. By 
the second quarter, most domestic mills 
had begun to cut back, and by the end 
of May all were operating well below ca- 
pacity. Through the remainder of the year 
the industry reached the May level of out- 
put in only 1 week. The steel industry pro- 
duced 117 million tons of raw steel? and 
shipped 80 million tons. The rate of con- 
sumption was obscured by wide changes in 
consumers and producers' inventories. 
Consumers’ inventories at the end of the 
year were 3.4 million tons below the Feb- 
ruary high. Service center inventories at 
the end of the year were 1.3 million tons 
below the April high. Steel producers’ 
stocks at the end of 1975 totaled 16.7 
million tons, up 3.7 million tons from a 
January low of 13 million tons. 

There was an imbalance between supply 
and demand at the end of 1974, but by 
the end of the first quarter of 1975, most 
steel mill products were readily available 
and by the end of the second quarter only 
a few foundry products were still in short 
supply. According to the American Iron 
and Steel Institute (AISI) steel mill ship- 
ments to service centers and distributors 
comprised 19% of the total compared with 
21% in 1974. Shipments of construction 
and contractors products comprised 16% 
of the total compared with 17% in 1974. 
Shipments to the transportation industries; 
automotive, rail, marine, and air, comprised 


25% of the total compared with only 22% 
in 1974. Shipments to other markets were 
essentially unchanged from the proportions 
shipped in 1974. 

Environmental control and noise abate- 
ment received much attention during the 
year. Steel companies operating on the 
shores of Lake Michigan, in a court settle- 
ment, agreed to install water recycling 
equipment and to stop dumping sludge 
and solid waste into the Indiana Harbor 
ship canal. Following air pollution control 
controversies, several steel companies closed 
down open hearth steelmaking furnaces 
rather than expend the funds necessary to 
control emissions. The Department of La- 
bor held public hearings on its plan to 
limit noise level at industrial plants. About 
the same time, the Occupational Health 
and Safety Administration proposed to con- 


tinue a 90-decibel limit on noise, but offi- 


cials of the Environmental Protection 
Agency, strongly supported by organized 
labor, demanded a lower limit of 85 
decibels. The regulations were not changed 
during the year. The AISI released a 
comprehensive study of the total capital 
requirements for the iron and steel industry 
to meet pollution control replacements and 
expansion costs? The pollution costs esti- 
mated at $4.1 billion through 1977 were 
in agreement with most private studies. 
According to AISI, the steel industry 
had an average of 433,800 employees in 
1975 compared with an average of 512,400 
in 1974. Wages averaged $10.59 per hour 


1 Physical scientist, Division of Ferrous Metals. 

2 The term raw steel, as used by the American 
Iron and Steel Institute, includes ingots, steel cast- 
ings, and continuously cast steel. It corresponds 
to the term crude steel as used by the United Na- 
tions. 

8 1 eS 59 Inc. Steel and the Environ- 


ment. Cost x Analysis. A report to the 
1 Iron and Steel Institute. May 1975. 334 
pp. 
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in 1975, compared with an average of 
$9.08 in 1974. The International Labor 
Organization Iron and Steel Committee, at 
its ninth session in Geneva, September 16- 
26, reviewed the relationship of increasing 
productivity in the steel industry to in- 
creasing output of iron and steel and its 
basic contribution to rising living standards.* 
Increased labor productivity had not offset 
higher employment costs in all instances. 
The second largest steel producer in the 
United States began to phase out all its 
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steel fabricating facilities contending that 
costs in its shops were substantially higher 
than those prevailing in plants outside the 
industry.° 

Civil rights controversies apparently were 
ended in the iron and steel industry when 
nine steel companies set up a $31 million 
fund to settle civil rights bias suits. The 
settlement was approved by the Fifth U.S. 
Circuit Court of Appeals on August 18, 
1975. 


Table 1.—Salient iron and steel statistics 
(Thousand short tons) 


United States: 

Pig iron: 
Ppodue tien 
Shipments . .. En 
or.. EE 
Imports for consumption 


Steel: 1 
Production of raw steel: 
Carbon — — — 


Total 

Indera i2lll.aeeueéegddaedsmeuGud am 
Capability utilization 3  ............. 
Total shipments of steel mill KEES 

Exports of major iron and steel 
Dolle... AR 

Imports of major iron and steel 
products t 

World production: 

ir... naand Ga 
Raw steel (ingots and castings) 


1971 1972 1973 1974 1975 
81,382 88,876 101,317 95,477 79,721 
81,332 89,053 101,628 95,941 79,240 
34 15 15 - 101 60 
806 637 446 842 478 
107,007 117,698 132,747 126,608 100,860 
1.263 „564 1.889 2,150 1,111 
12,173 13,979 16,163 16,962 15,171 
120,448 188,241 150,799 145,720 116,642 
94.7 104.5 118.5 114.5 3 
87,088 91,806 111,480 100, 472 19,957 
8,526 8,546 4,962 r 6,992 8,975 
18,744 18,158 . 15,608 16,746 12,488 
474,000 500,000 552,000 * 565,000 526,000 
640,000 693,000 "769,000 * 780,000 713,000 


1 American Iron and Steel Institute. Includes ingots, continuous cast steel, and all other cast forms. 


2 Based ón average production in 1967 as 100. 


8 Defined by AISI as the capability to produce raw steel for a full order book based on the current 
availability of raw materials, fuels, and supplies; and of the industry's coke, iron, steelmaking, 
rolling and finishing facilities, recognizing current environmental and safety requirements. 


t Data not comparable for all years. 


PRODUCTION AND SHIPMENTS OF PIG IRON 


Domestic production of pig iron totaled 
79.7 million tons in 1975, a decrease of 
15.7 million tons or 1696 less than that 
produced in 1974. Average production of 
pig iron per blast-furnace-day increased to 
1,837.4 tons compared with 1,735.1 in 
1974 and 1,771.7 tons in 1973 according 
to AISI. A total of 136 furnaces were in 
blast at the beginning of the year, including 
] that produced ferroalloys. At yearend 
the tota] number in blast had decreased to 
119 with none producing ferroalloys. There 
were 199 producing blast furnaces at the 
beginning of the year, ànd 196 at yearend, 
of which 7 were being relined and 2 were 
rebuilding. 


Metalliferous Materials Consumed in 
Blast Furnaces.—For each ton of pig iron 
produced in 1975, an average of 1,645 
tons of metalliferous materials was con- 
sumed in blast furnaces. Total net iron 
ore consumed in blast furnaces including 
agglomerates was 124.0 million tons. The 
total tohnage of iron ore including man- 
ganiferous ore consumed by agglomerating 
plants at or near the blast furnaces in 
producing 33.9 million tons of agglom- 
erates was 25.9 million tons. The remainder 

4 I. L. O. News 75/20, Geneva, Switzerland. Sep- 
tember 1975, 2 pp. 

5 American etal Market. Bethlehem Steel to 


Phase Out All Its Fabricating Plants. V. 82, No. 
171, Oct. 2, 1975, pp. 1, 20. 
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consisted of mill scale, coke, limestone, 
dolomite, and small amounts of other ma- 
terials. Domestic pellets charged to the 
blast furnaces totaled 59.4 million tons, 
and sinter charged was 34.7 million tons. 
Pellets and other agglomerates from foreign 
sources added an additional 11.8 million 
tons. 

Blast furnace oxygen consumption to- 
taled 25.9 billion cubic feet in 1975 ac- 
cording to AISI, compared with 25.8 
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billion cubic feet in 1974 and 21.0 billion 
cubic feet in 1973. 

Data reported to the Bureau of Mines 
by the iron and steel industry showed that 
blast furnaces, through tuyere injection, 
consumed 12 billion cubic feet of natural 
gas, 3 billion cubic feet of coke oven gas, 
295.2 million gallons of oil, 131.8 million 
gallons of tar, pitch, and miscellaneous 
fuels, and 154,205 tons of bituminous and 
535 tons of anthracite coal in 1975. 


PRODUCTION AND SHIPMENTS OF STEEL 


The domestic steel industry produced 
116.6 million tons of raw steel in 1975, 
20% less than the 145.7 million tons pro- 
duced in 1974. Of the total, 62% was 
produced by the basic oxygen process 
(BOP), 19% by open-hearth furnaces and 
19% by electric furnaces. Shipments of 
steel products for the year totaled 80 
million tons, 27% less than the 109.5 
million tons shipped in 1974. Shipments 
to the automotive market totaled 15.2 mil- 
lion tons, 20% less than in 1974; ship- 
ments to service centers totaled 15.6 mil- 
lion tons, 33% less than in 1974; ship- 
ments to the construction industry were 
down 31%; and those to industrial and 
electrical machinery and equipment mar- 
kets were down 24% compared with ship- 
ments to these markets in 1974. 

Materials Used in Steelmaking.—Metal- 
lics charged to domestic steel furnaces in 


CONSUMPTION 


Pig iron consumed in 1975 totaled 76.6 
million tons. In steelmaking, basic oxygen 
converters consumed 59.2 million tons; 
open hearths, 14.6 million tons; and electric 
furnaces, 1.0 million tons. An additional 
1.8 million tons was consumed by iron 


1975, per ton of steel produced, averaged 
1,281 pounds of pig iron, 1,114 pounds 
of scrap, and 25 pounds of iron ore, includ- 
ing agglomerates. In 1974, comparable 
quantities were 1,240 pounds of pig iron, 
1,143 pounds of scrap, and 25 pounds of 
iron ore, including agglomerates. 

According to AISI, steelmaking furnaces 
consumed 534,427 tons of fluorspar, 2.1 
million tons of limestone, 7.1 million tons 
of lime, and 0.9 million tons of other 
fluxes. Oxygen consumption in steelmaking 
totaled the equivalent of 178.4 billion cubic 
feet compared with 212.61 billion cubic 
feet in 1974. 

Imports of all steel products were 25% 
less than in 1974, but imports of alloy 
steels were up 8%. Exports of steel mill 
products were down 43% below the quan- 
tity exported in 1974. 


OF PIG IRON 


foundries and miscellaneous users, princi- 
pally for charging cupola furnaces. Also, 
approximately 3.0 million tons in the form 
of molten metal was used in making ingot 
molds and direct castings. 


PRICES 


Prices for steel mill products varied 
widely from the prices paid for steel mov- 
ing in international trade. European prices 
were an estimated $50 per ton below those 
paid for domestic steel. Japanese price 
quotations were $25 to $30 per ton over 
domestic quotations and, judging by the 
trend in Japanese steel exports, were not 
discounted significantly. 

Domestic prices for steel mill products 


on the whole were relatively stable 
throughout the year, but prices for selected 
alloys and shapes responded to market 
pressures. The more significant changes 
were in decreased quoted prices of about 
10% for reinforcing bars and small angles, 
and increases of $20 per ton for some pipe 
sizes. Prices for stainless steel, sheet and 
strip, and some alloy steels were subjected 
to the greatest downward pressures. 
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Stabilization of domestic steel prices may 
have been facilitated when it was reported 
that buyers of foreign steel paid a $1.6 
billion premium for steel products im- 
ported into the United States in 1974.* 

Prices of iron and steel products were 
relatively stable in the first 9 months of 
the year. The composite average price of 
all steel products was 12.739 cents per 
pound at the beginning of the year, and 
12.961 cents per pound at the end of the 
third quarter, but averaged 13.693 cents 
per pound in the last quarter. 

The composite price for pig iron, accord- 
ing to Iron Age, began the year at $180.50 
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per short ton. It was increased to $187.67 
per short ton in February and remained 
at that figure for the remainder of the 
year. The Iron Age composite price for 
finished steel was 12.739 cents per pound 
at the beginning of the year, increased to 
12.928 cents per pound in February, re- 
mained unchanged through May, decreased 
to 12.920 cents in June, decreased to 
12.912 cents in July and August, increased 
to 13.692 cents in September, and reached 
15.693 cents per pound at the end of the 
year. The Iron Age average composite 
price for finished steel in 1975 was 13.102 
cents per pound. 


FOREIGN TRADE 


In view of the deteriorating inter- 
national iron and steel market, and wide 
fluctuations in selling prices, there was 
considerable discussion of a worldwide steel 
production and trade agreement by indus- 
trialists attending the International Iron 
and Steel Institute meeting in Mexico. The 
idea intrigued most of the attendees but 
extended discussion indicated that such a 
trade agreement would be -impractical. 
U.S. producers reported that U.S. antitrust 
laws would not permit them to participate 
in such a venture, and the nine member 
nations of the European Coal and Steel 
Community rejected governmental barriers 
to trade in steel. | 

Domestic specialty steel producers were 
especially concerned with international 
trade. The Tool and Stainless Steel Indus- 
try Committee and the United Steel Work- 
ers of America, AFL-CIO, petitioned the 
U.S. International Trade Commission on 
August 5, 1975, for an Investigation under 
section 201(b) of the Trade Act of 1974 
to determine whether certain grades and 
shapes of stainless and alloy steels and 
electrical steels were being imported in the 


United States in such increased quantities 
as to be of substantial cause of serious 
injury or the threat thereof to the domestic 
industry producing like or directly com- 
petitive articles. At yearend the Interna- 
tional Trade Commission had not yet 
submitted its recommendation to the 
President.* 

The United States imported 12 million 
tons of steel mill products valued at $4.5 
million in 1975, 25% less in quantity and 
19% less in value than imported in 1974. 
Imports from the European Community 
countries were 36% below those in 1974, 
but imports from Japan were only 5% 
less. Total imports of carbon steel were 
26% less in quantity and 10%. less in 
value than in 1974. Imports of stainless 
steel were 5% less but were valued 10% 
higher, and imports of alloyed steel were 
8% more in quantity and 44% higher in 
value than in 1974. Among imports of 
iron products and ferroalloys the widest 
swings were in bar iron, slabs, blooms, etc., 
which were 49% less in quantity and 33% 
less in value than in 1974. 


WORLD REVIEW 


NORTH AMERICA 


Canada.—The Canadian iron and steel 
industry production pattern lagged about 
3 months behind that of the United States. 
Steel production held up well in the first 
half of the year, but was down 9% to 
10% in the last half. Nevertheless, the 
industry continued its expansion program 
and increased raw steel plant capacity 


from 18.3 to 19.6 million tons. As in the 
United States, the normal relationship be- 
tween raw steel production and steel mill 
shipments was obscured by inventory ad- 


€ U.S. Steel News. Forei Steel —Bargain or 
Boomerang? V. , No. 


, September-October 
1975, pp. 12-14. 


7 Federal Register. International Trade Commis- 
sion (TA-201-5), Stainless Steel, Alloy Tool Steel 
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justment. The threat of a labor strike in 
midyear also affected the relationship be- 
tween production and shipments. The 
labor controversy was settled without a 
strike, and stocks were returned to normal 
levels in the last quarter. 

Shipments of steel mill products to most 
markets were substantially less than in 
1974, but shipments of plate were up 19% 
from the 1974 level, and shipments of hot 
rolled sheet and strip were down only 1%. 
Compared with 1974, shipments of rolled 
steel products to public and utility con- 
struction were up 16%, shipments to oper- 
ating railways were up 13%, and shipments 
of pipes and tubes were up 13%. Canadian 
steel mill products were sold for $20 to 
$30 per ton under U.S. quoted prices. In 
the latter part of the year European steel 
was sold in Canada below domestic prices. 
This practice led to allegations of dumping, 
but at yearend the Government had not 
taken action. 

A new 5,000-ton-per-day blast furnace 
at the Sault Sainte Marie works of Algoma 
Steel Corp., Ltd. (Algoma) was probably 
the most significant of the steel mill facili- 
ties completed in Canada in 1975. Among 
the other new facilities Algoma completed 
a 1,500-ton-per-day coke battery and six 
soaking pits; the Steel Co. of Canada, Ltd. 
(Stelco) completed two 75-ton electric arc 
furnaces, a 3-strand billet caster, and an 
SL/RN direct reduction plant at its Grif- 
fith mine in northwest Ontario. During the 
year, Stelco allocated most of its capital 
expenditures to the Greenfield plant at 
Nanticoke, Ontario. Dominion Foundries 
& Steel, Ltd. was installing a 5-strand 72- 
inch tandem cold rolling mill; Sidbec- 
Dosco, as part of its phase-two expansion 
program, was installing two 150-ton electric 
arc furnaces and a second Midrex reduc- 
tion plant; and Atlas Steel, Div. of Rio 
Algom was installing one 25-ton and two 
60-ton electric arc furnaces which are to 
replace six existing furnaces at Welland, 
Ontario. 

There was much discussion of the possi- 
bility of a major new steelmaking facility 
in Nova Scotia. The Nova Scotian Gov- 
ernment introduced legislation on February 
6, 1975, to establish a Government-owned 
corporation to organize a new steel com- 
plex for Cape Breton. The new agency was 
to operate separately from the existing 
Sidney Steel Corp., a provincially owned 
company. On December 16, the premier 
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of Nova Scotia announced that Dominion 
Foundries & Steel, Ltd. of Hamilton, On- 
tario; Estel NV Hoesch-Hoogovens of the 
Netherlands; National Steel Corp. of Pitts- 
burgh, Pa.; and Thyssen International of 
West Germany were to assist the Province 
in conducting feasibility studies for a ma- 
jor steel complex in Cape Breton. 

The Steel Company of Canada Ltd. 
SL/RN processing unit at the Griffith mine 
in Ontario was fired in July 1975, and 
was the second SL/RN process plant in 
Canada. The first operated by Falcon- 
bridge Nickel Mines Ltd. was abandoned 
in December 1972 after achieving only 
1496 of design capacity. The new Stelco 
plant did not operate a sufficient time in 
1975 to evaluate its performance. 

The major steel producers of Canada 
promoted research to reduce Canadian de- 
pendence on high-quality metallurgical 
coal by actively exploring various formed 
coke processes. 

Mexico.—The International Iron and 
Steel Institute annual conference was held 
October 13-15 in Mexico City. Steel execu- 
tives from 31 countries discussed the world's 
steel markets, energy, economic develop- 
ments, and the coal industry. 

There were no significant changes in 
the iron and steel production and demand 
patterns in Mexico in 1975. The industry 
produced 5.8 million tons of raw steel, 
only slightly more than in 1974. The Mex- 
ican Government has been encouraging 
expansion of the domestic iron and steel 
industry. Late in 1974, it authorized ac- 
celerated depreciation for the industry.“ 

The Government rejected foreign par- 
ticipation in the Las Truchas steel project. 
The project will be continued from Mex- 
icos own resources and loans from the 
World Bank of the United Nations and 
the Interamerican Development Bank.“ 

A labor strike closed the Fundidora de 
Monterrey steel plant for the last 2 weeks 
of the year. The strike was not solved at 
yearend. 

International Finance Corp. a sub- 
sidiary of the World Bank, granted a 150- 
million-peso credit to Mexico's new stain- 
less steel company, Mexinox S.A. The 


8 U.S. Consulate, Halifax, Nova Scotia. State 
Department Telegram 0421, December 17, 1975 
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World Bank will also take a 45-million- 
peso equity position in the company. 
Mexinox plans a 40-thousand-ton annual 
capacity stainless steel plant in the indus- 
trial park at San Luis Potosi.” 


SOUTH AMERICA 


The annual meeting of the Latin Amer- 
ican Iron and Steel Conference was held 
in Lima, Peru, September 22-26. The 
principal discussion was of plans to in- 
crease Latin American steelmaking capacity 
and work to become self-sufficient in raw 
materials. There was a great deal of in- 
terest in reports on methods to use the 
low-ranked coals of South America to cut 
down on imports of high-grade coking 
coals. Officials were also concerned with 
the limited supply of iron and steel scrap 
in South America. 

Argentina.—The Argentina steel industry 
produced 2,428,000 tons of raw steel in 
1975 compared with 2,595,000 tons pro- 
duced in 1974. Acindar Industria Ar- 
gentina S.A., the private Argentinian steel 
company, was authorized to build a new 
steel works at Villa Constitucion in the 
Province of Santa Fe. The plant will have 
an anticipated annual capacity of 600,000 
tons of raw steel." 

Bolivia.—A study to determine the eco- 
nomic feasibility of an iron and steel plant 
industrial complex was underway in Bo- 
livia but progress had not been reported 
at yearend. 

Brazil.—Industrial activity was about 
level throughout the year and held up 
well in comparison with activity in the 
market-economy industrialized countries of 
the world. 

The slowdown in steelmaking operations 
around the world apparently benefited 
Brazilian steel industry. Brazilian steel mills 
were able to buy all the metallurgical coal 
that they needed. The industry produced 
9,158,000 tons, 1196 more than the 
8,270,000 tons produced in 1974. Direct 
reduction plants produced 234,000 tons 
of sponge iron in comparison with the 
155,000 tons produced in 1974. 

Despite the need for steel products to 
support its manufacturing industries, the 
Brazilian Government imposed restrictive 
import measures on pig and cast iron, 
ferroalloys, sponge iron, steel, ingots, and 
most steel mill shapes.“ 


SIDERBRAS S.A., the Government 
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holding company formed in 1973 as an 
investment and administrative agent for 
the Conselho Consultivo da Industria 
Nacional de Siderúrgica (CONSIDER), 
reported: that the Romanian Government 
had extended a $150-rnillion credit for 
steelmaking equipment, for which the pur- 
chase of rolling mills for railmaking by Cia. 
Siderürgica Nacional (CSN) would be out- 
side Brazil's Stage III expansion program. 
SIDERBRAS also reported commitments 
for financing its Stage III expansion pro- 
gram from France of 750 million francs; 
the United Kingdom, £50 million; West 
Germany, $100 million; and Japan, about 
$200 million. The above mentioned coun- 
tries agreed to 10-year financing, covering 
85% of equipment purchases. Commit- 
ments for loans of 12 years, covering 90% 
of purchases, were obtained from Austria, 
$150 million, and Finland and Spain, al- 
though the amounts were not stated.“ 
The Midrex Corp. of the United States 
announced that it had agreed with Usinas 
Siderúrgicas de Minas Gerais, S.A. 
(USIMINAS) to construct two 400,000- 
ton-per-year Midrex direct reduction 
modules at Ipatinga, Minas Gerais. 
Venezuela.—The Venezuelan iron and 
steel industry apparently was on the 
threshold of a multibillion dollar expan- 
sion program that could increase its pro- 
duction capacity from the present 1.2 
million tons per year to 4.5 million tons 
per year by 1980, and projected to 15 
million tons per year in about 10 years. 
Nationalization of its iron mines and large 
profits accumulated from its petroleum 
producing industry were responsible for 
this optimistic outlook. Rapid industrial- 
ization has caused iron and steel demand 
to increase faster than the country's ability 
to produce steel. The excess demand has 
been met by imports, so a large market 
for domestically produced steel mill prod- 
ucts exists. Moreover, the iron and steel 
industry provides an investment oppor- 
tunity from which relatively rapid returns 
can be expected because the basic tech- 


11 U.S. Consulate, Monterrey. pate Department 
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nology is already employed. Thus, steel js 
more attractive to the Government than 
petroleum byproducts for which a market 
would have to be developed and the 
technical know-how would have to be 
developed. 

Government-financed steel mill expan- 
sion was to be principally at the existing 
national steel plant at Matanzas in 
Guayana. This plant is administered 
through the CVG-Siderürgica del Orinoco 
S.A. (CVG-SIDOR). The CVG-SIDOR 
current expansion Plan Four is scheduled 
to increase the corporation’s raw steel- 
making capacity at Matanzas to around 
5.3 million tons per year. Plant capacity 
to produce semifinished and finished steel 
products is to be increased in response to 
predicted domestic and export demand. As 
part of this expansion, a contract was 
signed early in 1975 with VOEST-Alpine 
A.G. of Austria to begin constructing pel- 
letizing facilities to produce feed for two 
pilot reduction units currently under 
construction. 

Venezuela's private sector steel industry 
was also planning significant major expan- 
sion projects. Of the less than 20 leading 
private industry steel companies, at least 
9 have had major expansion projects ap- 
proved by the National Steel Council 
(Consejo Siderurgico Nacional) since the 
council was created by presidential decree 
April 28, 1974. Among the largest, Side- 
rúrgica Venezolana S.A. (SIVENSA) was 
involved in a three-stage expansion pro- 
gram to give it a greater degree of vertical 
integration, and Siderúrgica del Turbio, 
S.A. (SIDETUR), received approval in 
March 1975 for expansion of its plant in 
Barquisimeto to raise its annual steelmak- 
ing capacity to 100,000 tons. 

The Government apparently was deter- 
mined to expand local steel markets. A 
ruling announced by the Ministry of De- 
velopment stated that by 1985 locally 
produced parts must account for 90% of 
the value of any automobile produced in 
Venezuela. A special provision requires 
that the motor and drive shaft be produced 
in Venezuela. The Ministry estimated that 
new plants required for conversion of the 
automotive sector would require investment 
of approximately 2 billion bolivars.'? 


EUROPE 


The steel industries of Western European 
countries were the hardest hit by the 
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worldwide economic recession of all 
market-economy countries. Eastern Euro- 
pean countries, with their controlled econ- 
omy, were not much affected. The Euro- 
pean Community countries produced 138 
million tons of steel and other Western 
European countries produced 33 million 
tons compared with 172 million tons and 
32 million tons, respectively, produced in 
1974. The Eastern European countries pro- 
duced 212 million tons. Thus, the steel 
industry of Europe produced 383 million 
tons, 7% less than. the 1974 record. 

European Community (EC).—It was ap- 
parent early in the year that the stecl 
industry of the EC was in trouble when 
the EC forward program was returned by 
the European Coal and Steel Consultive 
Committee for downward revision of the 
1975 forecast. There was much discussion 
of possible international action to fix steel 
prices and cut back production; EC was 
under pressure to fix a floor price for 
steel, but resisted fixed prices though 
asking for production cutbacks. Community 
countries expressed concern about U.S. 
actions in petitioning for countervailing 
import duties and specialty alloy steel and 
stainless steel producers petitioning for 
relief under the Fair Trade Act. 

Community officials followed the course 
of the steel industry closely, and in the 
last half of the year required that firms 
producing crude steel supply to them both 
their planned or estimated production and 
their actual production of crude steel in 
the form of ingots, continuous castings, 
and liquid steel. Estimates and forecasts 
were to reach the EC by the 25th of the 
previous month, and actual production was 
to reach the EC by the 5th of the following 
month. On June 12, the Community asked 
that steel production from June through 
September be cut back 15%." Community 
steel output was lowest in August, but 
stabilized in the last months of the year 
at about 10 million tons per month, 3 
million tons per month less than in the 
same period of 1974. 

Under Article 54 of the European Coal 
and Steel Community Treaty for Safety 
and Hygiene Purposes, and particularly 
for the prevention of nuisances, the EC 
issued guidelines for granting industrial 
loans at reduced interest rates for invest- 


16 U.S. Embassy, Caracas, Venezuela. State De- 
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ment in environmental control equipment.“ 

France.—The French iron and steel 
industry was troubled by a low level of 
production, an excess labor force, and 
competition that in many instances forced 
prices below costs. The French Govern- 
ment led the members of the European 
Coal and Steel Community in pushing for 
international discipline in the iron and 
steel market, and petitioned the Com- 
munity for price controls. Union Sidér- 
urgique du Nord et de l'Est de la France 
S.A. (Usinor) cancelled all its 1975 invest- 
ment projects and put its 40,000-man labor 
force on 32-hour weeks beginning October 
L Other major steel companies followed 
with similar actions. The industry produced 
23,691,000 tons of raw steel, 20% less 
than the record 29,788,000 tons produced 
in 1974. 

Germany, West.—As in other EC coun- 
tries, West Germany's steel industry was 
plagued by a low level of production and 
declining prices. Moreover, low-priced steel 
imports cut into the industry's domestic 
markets and eroded many of its foreign 
markets. Steel for the transportation and 
energy markets was the exception. Prices 
in these markets held up well. The industry 
invested in capital equipment at about the 
same rate as in 1974. Raw steel production 
of 44.5 million tons was 2496 less than 
the record output of 1974. 

Italy.—Italys iron and steel industry 
produced 24,070,000 tons of steel mill 
products in 1975, 8% less than the 26,- 
238,000 tons produced in 1974. ITAL- 
SIDER, S.p.A. announced a $300,000,000 
modernization expansion plan for its Cor- 
nigleano complex at Genoa. The Cornig- 
leano plant is the oldest of the ITAL- 
SIDER group and one of the principal 
bases of the Genoa economy. It has been 
a source of air and water pollution in the 
Genoa harbor area. As the expansion pro- 
gram includes water treatment and smoke 
abatement facilities, Genoa's environmental 
problems should be lessened.” 

United Kingdom.—Operation of the 
British steel industry and marketing of its 
product in 1975 emphasized that the indus- 
try is composed of two quite dissimilar 
parts, the public sector and the private 
sector. The public sector operated at a 
large loss and experienced trouble in hold- 
ing its markets and in producing quality 
steel to supply all of its customers. The 
private sector operated profitably, main- 
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tained its markets, and in some instances 
was able to capture new markets by pro- 
viding fast reliable service. Steel produc- 
tion in 1975 was 22,267,000 tons, 10% 
less than the restricted output of 24, 
720,000 tons in 1974. 

British Steel Corp. (BSC), wholly owned 
by the Government, was the operating arm 
of the steel industry public sector. BSC 
lost more than $300 million in 1975, and 
carried an excess labor force of many 
thousands of workers through the year. 
Although it has been able to reduce its 
work force from 260,000 in 1967 to 
218,000 in 1975, its labor troubles have 
increased progressively from 162 worker 
disputes in 1971 to an estimated 404 dis- 
putes in 1975. The corporation planned to 
lay off 20,000 workers early in 1975, but 
agreed to a 10,000-worker layoff following 
labor union objections and after the 
unions agreed to certain other cost-saving 
measures. BSC encountered strong price 
competition in its foreign markets and cut 
export prices to meet the competition. In- 
ability to supply the domestic market com- 
pletely forced the corporation to buy 
foreign steel to maintain its past position. 
However, labor and financial troubles did 
not affect BSC?s long-term modernization 
and expansion plans. Its capital expendi- 
tures continued at about £300 million per 
year. The large steel complex at Scun- 
thorpe was basically completed and the 
steel plants at Ravenscraig and Llanwern 
were almost completed. A start was made 
in expanding the plant at Redcar but only 
in support of the operations at Lackenby. 
BSC commissioned a 360,000-ton-per-year 
electric arc furnace steel works at Clydes- 
dale replacing all the open hearths. It 
commissioned a 400,000-ton-per-year bar 
mill at Thrybergh and a 5,000-ton-per-day 
blast furnace at Llanwern. The blast fur- 
nace at Llanwern was commissioned, but 
it was not lit because of labor troubles 
there. The corporation expended an esti- 
mated £15 million for air pollution control 
equipment in addition to the pollution con- 
trol facilities constructed coincident with 
new facilities. 

Most BSC research and development in 
the environmental field was directed to 
noise control and better lighting. In other 
research, physical testing dominated. Prin- 

18 Furopean Community, Brussels. State Depart- 
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cipal among its development projects the 
corporation planned an £11 million formed- 
coke pilot plant at its Normandy Park 
Works.” 

The private sector operated profitably 
throughout the year and produced about 
one-sixth of the total 22 million tons cf 
steel produced in the United Kingdom 
in 1975. Reportedly, the private sector 
was able to maintain its markets because 
of its ability to respond quickly to cus- 
tomers' orders and its flexibility in chang- 
ing from one type of product to another. 
Private sector matters for consideration, 
in addition to the much discussed joint 
financing of a direct reduction plant, in- 
cluded the possibility of raw materials 
joint purchase which, if purchased indi- 
vidually, would be in quantities too small 
to obtain discount prices. 

In the specialty and stainless part of 
the steel industry the private and public 
sectors were not as far apart. All specialty 
steel producers wanted to curb imports 
and both the public and private sector saw 
the stainless steel market as having great 
potential for expansion because stainless 
steel per capita consumption in the United 
Kingdom was only half that of the United 
States, West Germany, France, and Italy. 
The corporation planned expenditures of 
£100 million for stainless steel plants and 
some companies in the private sector were 
equally active. 

Western Europe.—4Austria.— Austria's 
iron and steel industry, operating at about 
7096 of capacity, produced 4,484,000 tons 
of raw steel in 1975, 13% less than the 
5,179,000 tons produced in 1974. The 
industry maintained its full labor force but 
cut back the working time to 3 to 4 days 
per week. 

In some instances workers were kept on 
the payroll through a training program in 
which the full wages were paid workers 
for each day in training. Domestic prices 
for steel were increased moderately. Most 
steel exported went to West Germany 
where, under a special agreement with the 
EC, steel sold for consumption in the 
community countries could not be priced 
above the level of Austrian domestic prices. 

To improve the competitive position of 
Austria's specialty steel manufacturers in 
foreign markets, the Austrian cabinet ap- 
proved retroactively to January 1, 1975, 
consolidation of the country's three special- 
ty steel producers, Gebrüder Bóhler & Co. 
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A. G.,  Schoeller-Bleckmann Stahlwerke 
A. G., and Steirische Gussstahlwerke A. G., 
into a new company named Vereinigte 
Edelstahlwerke A. G. (VEW). 

Portugal.— In April the Portuguese Gov- 
ernment nationalized Siderúrgia Nacional 
Sarl, the only integrated steel company in 
Portugal. Portugal's two other steel com- 
panies, Cia. Portuguesa de Fornos Eléc- 
tricos (Electrofornos) and F. Ramada 
Aços e Industrias, were not affected.” 

Spain.—Spain's steel industry produced 
12,663,000 tons of steel in 1975, only 
slightly less than the 12,838,000 it pro- 
duced in 1974. Spain was able to keep its 
steel mills operating by exporting to other 
countries, but the general low level of its 
own economy and that of its customers 
prevented rapid expansion as visualized in 
the 1974 plan. However, Echevarría S.A. 
and Tubacex, among several small steel 
companies, submitted expansion plans to 
the Ministry of Industry as part of the 
1974 concerted action scheme. There was 
a great deal of resentment among the EC 
countries of Spanish steel marketing prac- 
tices. It is significant that Spain's trade 
deficit in iron and steel products was 
greater in 1975 than it was in 1974. 

Sweden.—Construction of the 4-million- 
ton-per-year integrated steel plant at Luleá 
was started. The Swedish Government first 
announced plans for this plant in 1973. 
At that time the estimated cost was be- 
tween $500 and $600 million.* The Swe- 
dish steel industry produced 6,185,000 tons 
of raw steel in 1975, 696 less than it pro- 
duced in 1974. 

Yugoslavia.—The International Finance 
Corp., an affiliate of the World Bank, to- 
gether with a group of eight banks ap- 
proved a $50 million loan for major ex- 
pansion of Yugoslavia's steel industry.* 

Eastern Europe.—The Permanent Com- 
mission for the Iron and Steel Industry 
of the.Council for Mutual Economic Assist- 
ance (CMEA), reported continuing study 
of means to control pollution by noxious 
emissions from iron and steelworks, raising 
of labor productivity in steel mills, develop- 

20 Steel Times. Pilot Plant For Formed Coke. 

, No. 2, February 1975, p 155. 

21 US. Embassy, Vienna, Austria. State Depart- 
ment Airgram A-161, Apr. 29, 1975, 2 pp. 

22 Met Bulletin. Portuguese Nationalisation Near. 
No. 5986, Apr. 29, 1975, p. 39. 

* U.S. Embassy, Stockholm, Sweden. State De- 
partment Airgram A-120 Apr. 25, 1975, 8 PP. el 


24 American Metal rket. Yu lavian 
Tin Gets Credit. V. 82, No 182, Sept. 19, 1975, 
p. 8. | 
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ment of automation of production processes 
and control systems, and establishment of 
technical specifications for such equipment. 
A working party of experts from CMEA 
countries and Yugoslavia studied the oper- 
ation of refractories in the steelworks of 
Hungary, East Germany, the U.S. S. R., 
and Czechoslovakia. The experts advo- 
cated monolithic lining of casting ladles and 
use of the “Orbit” throwing machines 
manufactured in the U.S. S. R. 

LD. S. S. R. — The U.S.S.R. continued as 
the world's leading steel producer, pro- 
ducing 155.4 million tons of raw steel, 
one-fourth more than was produced in the 
United States in 1975. Reportedly the 
Midrex Corp. of the United States signed 
an operating license agreement with V/O 
Metallurgimport of the U.S. S. R. for 
Midrex direct reduction plants having an 
annual capacity of 5 million tons per year. 
The Midrex plants are for a proposed steel - 
works near Kursk on the Lebedinskiy iron 
ore deposit.” 

Academicians of the U.S.S.R. Academy 
of Sciences recommended reorientation 
and expansion of the Siberian steel indus- 
try to fill reasonable proximity require- 
ments for seamless pipe, wide strip 
rolled steel, and welded pipe.” The change 
‘recommended would enable the Siberian 
steel industry better to supply the steel 
needs visualized for the principal Siberian 
development projects under the 10th 5-year 
plan, 1976-80. 


AFRICA 


Libya.—The Libyan General Corp. for 
Iron and Steel Projects (GCISP) con- 
tracted with Dastur and Co. of India for 
construction of an integrated iron and steel 
plant at Misurata. 

South Africa, Republic of.— The Govern- 
ment controlled South African Iron and 
Steel Industrial Corp. Ltd. (ISCOR) lost 
R35.9 million in fiscal year 1974-75. 
Losses were attributed to price controls, 
cost inflation, production difficulties, short- 
age of skilled staff and of coking coal, 
high interest on borrowed capital, and 
startup costs at the corporation's Newcastle 
mill. As a result, ISCOR revised its future 
expansion plans downward. Nevertheless, 
the major expansion program to double 
steelmaking capacity in the Republic of 
South Africa by 1980 was still in effect. 
The Sishen/Saldanha Bay project pro- 
gressed satisfactorily. The 534 mile rail 


.quantity produced in 
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line and the Saldanha harbor works were 
nearly completed." 


ASIA 


As in 1974, most Asian countries except 
Japan, produced more steel than in 1974. 
In the aggregate they produced 163 million 
tons of raw steel compared with 175 mil- 
lion tons produced in 1974. 

China, People's Republic of.—Limited 
information from China indicates that its 
steel production for local consumption 
increased 7% over the quantity produced 
in 1974, and that about 1096 of Chinese 
steel was produced in small local steel- 
works. 

India.—In contrast to the other market- 
economy countries of the world, India’s 
steel industry was booming through most 
of 1975. The industry produced 8,663,000 
tons of raw steel, 17% more than the 
1974. Improved 
labor-management relations, which led to 
better utilization of facilities, was the prin- 
cipal factor contributing to the increase. 
The Government of India announced a 
long-term wage agreement with the steel- 
workeis which should assure that the im- 
proved relations will continue until 
September 1978. 

The demand for steel in India did not 
keep pace with the increased domestic 
supply; nevertheless, shortages of some of 
the more sophisticated steel mill products 
continued. 

There are about 100 “‘mini” steel mills 
in India. The increased rate of output in 
1975, and hence profitability, did not ex- 
tend to these plants. The higher costs of 


small inefficient operations resulted in 
some of the minimills going out of 
business.“ 


India's first sponge iron plant was in- 
augurated at Vijayawada, Andhra Pradesh. 
The plant was based on an indigenous 
know-how provided by India's National 
Metallurgical Laboratory. It was built at 
a cost of R10 million, adapting an old 
cement kiln. Reportedly, the plant pro- 
duces 30,000 tons of sponge iron per year 


2 Skilling Mining Ren ` b E ei SR 
tract for Plants in Russia. V. 64, No. 13 9, 


1975, ye 155 
U.S. Embassy, Moscow. State Department Air- 
gram 4.86 Feb. 21, 1976, 3 pp. 
27 U.S. Embassy, retoria. nate Department 
Airgram A-09, Jan. 16, 197 pp. 
28 U.S. Embassy, New Delh Go State De E: 
ment Ai A-26, SC 


2393 A.S 6. 19. 3 
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using a high-grade iron ore and non- 
bituminous coal.” 

Iran.— Iranian Government plans to con- 
struct iron and steelworks to make Iran 
a major steel producer progressed steadily. 
Essentially all activity in 1975 was at the 
iron and steel industrial complexes at 
Ahwaz in the southwest, Isfahan in central 
Iran, and Bandar Abbas on the Persian 
Gulf. The only integrated steel plant 
among these complexes is at Isfahan. In 
the other areas, iron is to be produced in 
direct reduction plants. 

Most of the work in 1975 was at Ahwaz 
where the Korf and Thyssen companies 
of West Germany and the Swindell-Dressler 
Co. of the United States are to build direct 
reduction plants. 

The integrated steel plant at Isfahan 
was built by the Russians and is owned 
by the National Iranian Steel Corp. 
(NISC). NISC and the Soviet Union 
agreed to expand its annual capacity to 
1.9 million tons, by late 1977 through a 
credit exchange. 

At Bandar Abbas a feasibility study to 
construct a direct reduction plant and steel 
mill complex was completed. The complex 
is to be constructed by an Italian con- 
sortium. f 

All direct reduction plants in Iran are 
owned by NISC, but private industry has 
equity in the steelmaking and forming 
facilities.” 

Japan.—Raw steel production in Japan 
declined for the second year in a row. 
The industry produced 112, 782, 000 tons, 
13% less than it produced in 1974. All 
the major steelmakers raised prices as the 
cost of both labor and raw materials in- 
creased. U.S. coking coal was quoted at 
$107 per ton at the first of the year, more 
than twice the average 1974 cost. Japanese 
labor unions asked for a 29.4% wage 
increase but accepted 4.8% well within the 
15% guideline set in consultation with the 
Government and in view of the Japanese 
economy. 

According to the Japan Iron and Steel 
Federation, the industry’s operable capacity 
for raw steel production in March was about 
132 million tons per year. It was increased 
approximately 8.3 million tons during the 
year; therefore, the industry operated at 
between 80% and 85% capacity. 

Japanese steel industry capital invest- 
ment was up almost half over the amount 
invested in 1974 as construction was re- 
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sumed on work postponed in 1973. There 
was much discussion of the possibility of 
the industry expanding overseas to over- 
come the high costs of imported energy 
and other raw materials, and Japanese 
steel officials actively sought ownership in- 
terests in foreign iron ore properties. 
Japanese steelmakers, in cooperation 
with the Government, actively promoted 
research in use of nuclear energy. The 
Agency for Industrial Science and Tech- 
nology started construction of a high- 
temperature heat exchanger and reducing 
gas generator which are to be used in a 
nuclear power steelmaking project. Among 
new steelmaking facilities, Nippon Kokan 
Kaisha (NKK) began construction of a 
steel plant on an artificial island in the 
Bay of Tokyo." The new plant will replace 
NKK's Keihin steelworks, which is being 
phased out because of environmental prob- 
lems. The new plant is expected to produce 
6 million tons of crude steel per year by 
the end of 1978. Funabashi Steel Works, 
Ltd. put a new 100-ton, 70,000 kilovolt- 
amphere capacity electric furnace in oper- 
ation on June 10.? Kawasaki Steel Cor- 
poration contracted with a subsidiary of 
United States Steel Corp. to design and 
build two 235-ton bottom blown oxygen 
steelmaking (Q-BOP) furnaces. The two 
Q-BOP furnaces will be the first in Japan. 


OCEANIA 
Australia.—The Australian steel indus- 


try produced 8.6 million tons of raw steel 
in 1975, only slightly more than the 8.5 
million tons produced in 1974. The slight 
increase in relation to optimistic forecasts 
was attributed to a declining domestic mar- 
ket and the inability to meet competition 
in foreign markets. The domestic market 
decline was caused principally by depressed 
conditions in the building industry. 

A feasibility study for a large steel mill 
in Western Australia was completed and 
distributed to members of the international 
consortium who authorized the work in 
1974. Despite the costs escalated by infla- 
tion, the study report recognized the viabil- 
ity of the proposed project. Nevertheless, 
little progress was made in negotiations to 

22 U.S. Consulate, Madras. State Department 
Airgram A-18, June 11, 1975, 2 pp. 

30 U.S. Embassy, Tehran. State Department Air- 
gram A-57, Mar. 20, 1975, 5 pp. 

31 Mining Magazine. New Veel Plant. V. 132, 
No. 3, March 1975, p. 219 


32 Iron and Steelmaker. 100-Ton Electric Fur- 
nace Started. V. 2, No. 9, September 1975, p. 7. 
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activate the project.“ Hoogoven's Co. of 
the Netherlands officially withdrew from 
the consortium. 

New Zealand.—The New Zealand Steel 
Ltd. plant, using a direct-reduction process 
to produce steel from iron sands, apparently 
has been operating satisfactorily. Raw 
steel production in 1975 totaled 204,000 
tons compared with the 214,000 tons pro- 
duced in 1974 and 209,000 tons produced 
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in 1973. Sponge iron production in 1975 
totaled 138,000 tons compared with 
126,000 tons in 1974 and 78,000 tons in 
1973. It was reported that New Zealand 
Steel Ltd. was in the advanced stages of 
planning a large expansion project much 
of which will be directed to increasing the 
capacity of the direct reduction equip- 
ment.* 


TECHNOLOGY 


Environmental matters were of great 
concern to industrial researchers during 
the year. Their most pressing problem had 
to do with emissions from coal coking 
plants at integrated steel plants and the 
health hazards associated with coking plant 
operation. Granite City Steel Div. of Na- 
tional Steel Corp. devised a one-spot coke 
receiver system which reportedly con- 
trolled atmospheric contamination during 
the period that finished coke was pushed 
from the oven.“ The Granite City system 
provides full enclosure of the coke push 
between the coke oven and coke receiver 
car. À large duct connects the car with 
gas cleaning equipment; thus, the system 
does not require hand labor in the im- 
mediate proximity. 

Capture of dust and fume and other 
emissions from iron- and steelmaking sys- 
tems has been essentially perfected in the 
last few years, but these systems added to 
steel plant solid waste disposal problems. 
Several methods were devised in 1975 to 
recycle the newly generated material and, 
in some instances, recover most of the 
valuable metals contained in it. McDowell 
Wellman Engineering Co. of Cleveland, 
Ohio, developed a process to use steel mill 


waste products, including flue dust, mill 


scale, blast furnace sludge, and basic 
oxygen fume.” 

The perennial search for better refining 
techniques and stronger corrosion resistant 
alloys that would retain their characteris- 
tics over a wider range of temperatures 
continued throughout the world. Among 
the more significant work reported, re- 
searchers in Europe set up a project to 
develop automatic, nondestructive testing 
which, if successful, will facilitate alloy 
development. Inland Steel Co. announced 
a process for adding lead to steel in a 
covered ladle rather than to the ingot in 


production of free machining steels.” 


Interest in direct reduction continued 
unabated among those working in iron 
and steel research and development. 
Midrex Corp. experimented with the use 
of coke-oven gas as a substitute for natural 
gas in its direct reduction process Sud- 
bury Metals, a subsidiary of Allis-Chalmers 
Corp. and National Steel Corp., arranged 
to take over the Falconbridge Nickel Mines 
Limited nickel-iron pellet plant which had 
been shut down because of less than satis- 
factory performance of the. Lurgi metal- 
lurgical direct reduction process.” Sudbury 
Metals planned to modify the nickel plant 
to convert iron oxide pellets into metal- 
lized iron pellets at the rate of 1,200 tons 
per day. 

Japanese metallurgists reported signif- 
icant advances in automation and continu- 
ous operations in steelmaking at the Sixth 
Triennial World Congress of the Inter- 
national Federation of Automatic Control 
held in the United States at the Massa- 
chusetts Institute of Technology in August. 
They reported that all of Nippon Steel 
Corp.'s 20 blast furnaces are under partial 
computer control; furthermore, that only 
a few problems remain to be solved to 
achieve total automatic control of blast 
furnace operations." Nippon Steel’s Re- 


88 U.S. Consulate, Perth. State Department Air- 
gram A-14, Oct. 8, 1975 pP: 
34 U.S. Consulate, Aucklan E EE State 
Department Airgram A-22, Sept. 4 
$5 Yaeger, D. Granite City Steel Requeiu Has. 
on ““One-Spot Coke 13 eiver System.“ Am. 
Market, v. 82, No. 112, June 10. 1975, p. Do 


36 Foun dry—Manage ment & Technolo Electric 
Ironmakin 5 ses Ore or Steel ill Wastes. 
V. 103, 10, October 1975 


37 Iron dnd Steel Engineer. "New Inland Process 
Improves Free Machining. V. 52, No. 9, Septem- 
ber 1975, p. 85. | 

38 Steel Times. Midrex-USIMINAS Agreement. 
V. 203, No. 6, June 1975, p 

39 Marston, A Cinderella Story From Falcon- 
bri ee e. Financial Times, No. 26,842, Dec. 11, 1975, 
p. 

40 Larsen, Automated Blast Furnace Soon To 
To Be, Confab Told. Am. Met. Market, v. 82, 
No. 171, Sept. 4, 1975, p. 2. 
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search and Development Department re- 
ported achieving dynamic control of the 
basic oxygen furnace at its Nagoya Works.“ 
Japanese steelmakers moved closer to a 
continuous operation through continuous- 
continuous casting, fully continuous cold- 
rolling, continuous annealing, and fully 
continuous rolling of wide flange shapes.“ 
The Japanese, however, lost the distinction 
of having the world's largest blast furnace 
because No. 9 furnace at Krivoy Rog in 
the U.S.S.R. with a working volume of 
5,000 cubic meters was lit in 1974. 

The metric system of measuring steel 
began in the United States as the United 
States Steel Corp. announced that it was 
making a variety of steel mill products 
available in standard metric sizes.* 

Bureau of Mines Research.—Bureau of 
Mines researchers published the results of 
some of their work in reclaiming solid 
wastes associated with the iron and steel 
industries.^ In experiments at the Bureau's 
Salt Lake City (Utah) Metallurgy Re- 
search Center treating zinc-lead dust from 
iron foundries, it was determined that con- 
trolled vacuum fuming of zinc to produce 
Prime Western zinc and a lead-rich residue 
was the most effective treatment. Hydro- 
metallurgical leaching proved unsatisfac- 
tory because iron, manganese, and copper 
were extracted at the same time. In a 
study of stainless steel furnace flue dust 
and wastes at the Rolla Metallurgy Re- 
search Center, Rolla, Mo., a process was 
developed for recovering chromium, nickel, 
and molybdenum in a form suitable for 
recycling. 

At the Bureau of Mines College Park 
Metallurgy Research Center, College Park, 
Md., in work to encourage recovery of iron 
and steel from urban wastes, Bureau of 
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Mines metallurgists evaluated steel made 
from the ferrous fractions of urban refuse.“ 
On a similar project it was shown that 
chlorination, using organic solid sources of 
chlorine, reduced the tin concentration in 
molten iron to acceptable levels.“ Con- 
tinuous charging and preheating of pre- 
reduced iron ore was described by metal- 
lurgists at the Bureau's Albany Metallurgy 
Research Center, Albany, Oreg." As an 
extension of this work, the researchers 
demonstrated on a small scale the feasibil- 
ity of melting prereduced iron ore pellets 
in an electric arc furnace to separate the 
gangue material; feeding the resulting 
molten metal into an electroslag furnace 
through a molten flux to produce an ingot 
of specific steel composition having the 
desirable properties inherent in a conven- 
tional electroslag process. Successful appli- 
cation of this research will advance the 
mechanics of steelmaking closer to a con- 
tinuous process. 


41 Nippon Steel News. Nippon Steel Succeeds in 
Dynamic Control of BOF. No. 68, December 1975, 


42 Steel Today and Tomorrow. Continuous Oper- 
ation in Steelmaking. No. 10, May-June 1975, pp. 
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aa V., R. S. Kaplan, and L. Janow- 


ski, SE of Steel Made with Ferrous Frac- 
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Table 2.—Pig iron produced and shipped in the United States, in 1975, by State 
(Thousand short tons and thousand dollars) 


Ge Shipped from furnaces Average 

ue 

State duction kuraq Value per ton 

eee, . . mia Sm aS E ES MR sS 3,624 8,581 649,271 $183.88 
Ar ³ / AAA ds 5,218 5,212 905,581 173.74 
Ide ⁵ð˙/ ðâ 15.657 15.648 2,707,967 178.06 
hir ECT 14,120 13,959 2,529,684 181,22 
Pennsylvania -....... ra cr si l l ch e a M RN? 17,366 17,286 2,909,522 168.32 
California, Colorado, Utah .....--..---------------- 4,568 4,550 626,352 137.66 
Kentucky, Maryland, Texas, West Virginia 8,857 8,879 1,488,408 167.63 
Michigan ui ß a 7,012 7,000 1,254,952 179.28 
New lf ³⁰ Ae ³ ˙ a a a 8,299 8,175 584,978 168.50 
Total egen ——— n SEN 79,721 79,240 18,606,610 — 171.71 
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Table 3.—Foreign iron ore and mangani- 
ferous iron ore consumed in manufacturing 
pig iron in the United States, by source 


of ore 
(Thousand short tons) 
Source 19741 19753 
Australia 656 875 
BSI!!! EE = 3,971 3,013 
an ada .. . 1,111 972 
Chllë AA hee 258 648 
Peru. eelere (3 240 
Venezuela 5,629 2,954 
Other countries .......---- 1,659 1,408 
el 13,279 10,110 
1 Excludes 20,952 tons used in making ag- 
glomerates. 
2 Excludes 15,064 tons used in making ag- 
glomerates. 


3 Included in other countries. 


Table 4.—Pig iron shipped from blast furnaces in the United States, by grade 
(Thousand short tons and thousand dollars) 


1974 1975 
Value Value 
Grade e „ quan: VV 
i verage y verage 
Total per ton Total per ton 
Foundry --...... -MMM 7,469 899,580 8120.44 6,699 1,180,604 $168.79 
A eege 85,376 11,136,633 130.44 70,072 12,065,060 172.18 
Bessemer 1.130 135.510 119.92 1.005 176,254 175.88 
Low-phosphorus 2 112 15,816 141.21 103 18,500 179.61 
Malleable en 1,408 175,413 124.58 998 168,010. 168.84 
All other (not ferroalloys) .. 446 51,192 114.78 368 53,092 146.26 
Total: gedet 95,941 12,414,144 129.89 79,240 13,606,610 171.71 
1 Includes pig iron transferred directly to steel furnaces at same site. 
Table 5.—Number of blast furnaces (including ferroalloy blast furnaces) 
in the United States, by State 
Jan. 1, 1975 Jan. 1, 1976 
State In Out of In Out of 
blast blast Total blast blast Total 
Alabama icon 7 2 9 7 2 9 
California. liL era qememmmu si dies toin M inm d 8 1 4 8 1 4 
Colorado: Guilcaencecmacóme eege 4 Ke A A 8 4 
nee,, . onc qa a e mm as QE ue 10 9 19 9 10 19 
it ³ðA 8 21 6 27 19 8 27 
Kentue A AT aE are ARA 2 ZS 2 2 E 2 
Maryland 222222 p 4 6 10 7 3 10 
M EE 9 Se 9 8 1 9 
Minnesota Zb 2 2 — 2 2 
New Nor 7 4 11 5 6 11 
1 ³ AAA ³ A 27 14 41 24 15 39 
Pennsylvania 34 16 50 25 25 50 
EXAS ͤ mde . 2 m 2 1 1 2 
CC MO NM RU 2 1 8 2 1 3 
West Virginia 3 1 á 3 1 4 
/ eee. 135 62 197 119 76 195 
Ferroalloy blast furnaces | 1 1 sa 1 1 


n 
eO 
oe 


Grand total 186 63 199 119 77 


—— srca arm ar s s 


Source: American Iron and Steel Institute. 
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Table 7.—Steel production in the United States, by type of furnace * 
(Thousand short tons) 


Y Open sassa Electri Total 
ear oxygen e c 

hearth ? converter v 
11 (————— PR 35,559 63,943 20,941 120,443 
1972 cross 34,936 74,584 23,721 133,241 
1913 AAA AI 88 39,780 83,260 27,759 150,799 
Tut EE 35,499 81,552 28,669 145,720 


1910: uo oe ss 22,161 71,801 22,680 116,642 


1 Excludes castings produced by foundries not covered by AISI. 
3 Basic and acid open-hearth production data reported separately in previous years. 


Source: American Iron and Steel Institute. 


Table 8.—Metalliferous materials consumed in steel furnaces: in the United States 
(Thousand short tons) 


Iron ore Agglomerates Iron 
> —-V Pig Ferro- and 
Domes- For- Domes- For- iron alloys 2 steel 
tic eign tic eign Scrap 
r ers 308 1,166 294 820 76,422 1,447 r 63,558 
Kr vd WEEN 236 50 401 192 r 83,243 1,655 r 78,295 
10178 A 163 1,320 656 243 94,883 1,907 83,228 
197144. 8 153 1.126 272 302 90,341 1.950 83.249 
1075 acosasenches 92 606 558 189 74,788 1,450 65,022 


r Revised. 

1 Basic oxygen converter, open-hearth, and electric furnace. 

2 Includes ferromanganese, spiegeleisen, EE manganese metal, ferrosilicon, ferro- 
chromium alloys, and ferromolybdenum. 


Table 9.—Consumption of pig iron’ in the United States, by type of furnace 


| . 1978 1974 1976 
Type of furnace Thou- Thou- Thou- 
or equipment san d e sand E sand Dm 
short sho sho 
tons total tons total tons total 
Basic oxygen converter 68,027 69.7 66,614 71.5 59,210 71.8 
Open heart 25,477 26.1 22,507 24.2 14,554 19.0 
Electric 2 1.379 1.4 1.220 1.3 1.019 1.3 
Spo ca a 2,276 2.8 2,123 2.3 1,862 1.8 
·Ü; eos eens 57 ol (2) (2) (2) (2) 
Other furnaces? 8 402 .4 682 7 48 6 
C iaa 97,618 100.0 93,096 100.0 76,628 100.0 


1 Excludes molten pig iron used for ingot molds and direct castings. 
2 Included with “Other furnaces.” 
3 Includes vacuum melting furnaces and miscellaneous melting processes. 
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Table 10.—Consumption of pig iron * 


in the United States, by State 
(Thousand short tons) 


State 1975 
Alabama: aa 8,397 
Arkansas scsi 2 
California MA AA 1,969 
Connecticut ee au Neuen 11 
Gerd condesa 4 
ine Ä an QW Tauri EE E 5,264 
Indiana A eee 16,684 
y EEN 
ß c conc 
Kentucky ³ðÜW ·˙ r7¹· . J. J J J. es 1,626 
Louisiana ....... dea (2) 
Miss aaa (2) 
e,, . edcedoscasouss 8,606 
Massachusetts . eru ern 17 
ichigan ...... I... U. 75282 
Minnesota .. re ene 
Missouri x ß MEC dE 14 
Nel. nel A l l l l l l (2) 
New Jersey 1 
New York ..... aid ein 2,998 
North Carolina 1 
T» ⁵ 8 13,649 
Oklahoma -......... ca a a 6 
Pennsylvania `. ee NEEN Een 17,642 
Rhode Island .. eee 8 
Tennessee ` 89 
Texas qme x 1,229 
FF ⁵¹ AU esae cc ia 1,505 
Iii ³o nA eA 88 
Washington arme manam 9 
West Virginia lll eee ences 2,306 
Wisconsin „ne... 95 
Undistributed s Bees 1.098 
! A cekuewes= 79,688 


1 Includes molten pig iron used for ingot molds 
and direct castings. 

2 Less than unit. 

8 Includes Colorado, Florida, New Hampshire, 
Oregon, South Carolina, and Vermont. 
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Table 12.—U.S. imports for consumption of pig iron, by country 
1978 1976 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Algeri& AA ae See 6,079 $1,881 — See 
Australia .... ... s x 1,44 184 17,545 $8,038 
Belgium-Luxembourg .... des BS PS — 111 26 
Bal! 57,634 $2,726 ë ES 25,232 2,717 
Canada 387,168 26,132 288,955 32,568 224,879 85,808 
Colombia NS = 7,752 966 1,981 269 
Czechoslovakia Ké E 395 9 EE zt 
nland 4 ~~~ ER EN 142 28 Kg RR 
Germany, West 62 4 a E 5,592 899 
Guyana 22222 154 10 GE EN = 
Hungary ....... .....- e Ze 17,367 2,733 55,652 9,225 
A AAA SR = ES EM 104,085 12,575 
Norway ... ee GER ES we = 5,512 7 
South Africa, Republic of 39 2 8 s ao = 
Sweden EN e 569 51 8,298 989 32,201 3.411 
United Kingdom ........- 2 m 11,911 2,180 5,816 1,028 
Total eias 445,626 28,925 842,348 41,038 69,816 
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Table 14.—Pig iron: World production, by country 
(Thousand short tons) 


Country 3 1973 1974 1976 P 
North America: 
RE, TEE 10,511 10,386 10,086 
M ³ðAGꝗA d 3,059 3,535 3,264 
United States EE 101,317 95,477 79,721 
South America: 
e,, crasas 886 1,179 1,146 
e ß ß LEE LL r 6,098 6,444 e 7,420 
e ß AA EI E D s 505 569 459 
Colombia eegene r 299 297 331 
y DEE . 279 334 331 
Venezuela aci sr ase 602 600 628 
Europe 
ß ß . ee C E uu 8,313 3,795 3,368 
Belgium inner cd E r 13,950 14,352 9,982 
Bulgaria: narnia da ata 1,726 1,635 1,658 
Czechoslovakia € . . ii 9,407 9,816 10,285 
Denmark ee 84 y á 
e,, EE 1,557 1,503 1,508 
Fi A 21,781 24,235 19,284 
Germany, t . aa 2,427 2,513 2,107 
Germany, West® ... 2222 5 r 40,158 43,853 32,810 
Greece t iu a a 8 564 551 e 550 
Hungary AA AN E 2,301 2,524 2,446 
G! A A 11,059 12,881 12,512 
Luxembourg 5 unicas sss 5,610 6,027 4,285 
Netherlands ` NN b P P s s r, NENNEN oem 5,188 5,300 4,816 
INOEWSY t EE r 770 714 703 
F § 11m è -d Sa 8.380 8.437 8,405 
Portugal ucu x ß e AA 427 
A A A 6,297 6,703 7,055 
A he ake 8 6,918 7,591 7,584 
Sweden 3,041 3,500 3,881 
Switzerland 4 4« errem coena e ares ew een 29 39 87 
RR EE EE 104,650 108,992 e 110,963 
United Kingdom 7 18.885 15,224 13,006 
Yugoslavia ..... aee meme eee eee 2,165 2,344 2,815 
Africa: 
Algerin- eege 896 305 e 270 
A II A IN r 441 303 463 
Aer aa a a 11 11 11 
Rhodesia, Southern? >>>... 320 330 342 
South Africa, Republic of 4,774 5,094 5,807 
TUI EE EE E 174 160 164 
Asia: 
China, People's Republic of ..... LL LLL J. J. r 81,000 ` r 83,000 35,000 
Indlü- A E Ad mt 8 8.276 8,093 9,231 
[ra i EES 441 1,653 ° 1,100 
Isracl AAA a a S 40 40 40 
A EE EE 99,216 99,690 95,765 
Korea, North €? ee E cma 8,000 3,100 3,200 
Korea, Republic of. ee 501 1,088 1,308 
Malaysia € „bbb r 220 r 250 250 
TAIWAN EES 165 129 74 
Thaland. E Eege 16 18 
e AN . AA r 1,134 1,452 1,213 
Oceania: 
Australia ee ^ 8,441 7,992 8,241 
New Zealand (all sponge iron) 110 140 220 
Total. ee hee Le r 552,403 564,501 526,017 


e Estimate. p Preliminary. r Revised. 

1 Table excludes all ferroalloy production except where noted. ech 

2 In addition to the countries listed North Vietnam and Zaire presumably have facilities to pro- 
duce pig iron, but available information is inadequate to make reliable estimates of output levels. 

3 Includes sponge iron output as follows in thousand short tons: Mexico 1973—-831; 1974—-990; 
1975—1,006; Sweden: 1973—209; 1974—-217; 1975— 240. 

* May include blast furnace ferroalloys. 

5 May include ferroalloys. A 

6 Includes blast furnace ferroalloys except ferromanganese, ferrosilicon and speigeleisen. 

7 Includes ferroalloys. 
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Table 15.—Raw steel: World production by country 
(Thousand short tons) 


Country 2 1973 1974 1975 P 
North America: 
nass AA 14,755 15,017 14,357 
ECC! ³⁰¹˙w · ¼ aos 244 265 287 
e ß ß LLL EIN 5,247 5,668 5,787 
Hanteln sd ð ß as 150,799 145,720 116,642 
South America: 
Ar enting EE 2,430 2,595 2,428 
Brazil A ß NE 7,881 8,270 9,158 
blei 605 700 538 
r ass r 999 367 408 
CPU ita ias 392 496 488 
Lët af 13 16 
Menteeën ebe CR es RUN 1,172 1,166 1,185 
Europe 
Austria a asas add Eu E E EE EE E 4,612 5,179 4,484 
Belgium: uz eee ce r 17,115 17,890 12,772 
CIE TEE 2,476 2,412 2,464 
eee, . . iiimmm det 14,504 15,036 15,780 
BT EE r 495 590 616 
, . . d Ma RUD E QR UN DEDE 1,780 1,825 1,784 
Francë oA cee kbc aa aa 27,849 29,788 23,691 
Germany, TEE r 6,494 6,796 7,104 
Germany, West acre 54,587 58, 678 44,550 
( æ ẽÄ uu ³¹A ⁰⁰ðʒ 8 830 675 e 675 
eee, ß e . A r 3,667 3,823 4,023 
h ³⁰o A y ca ci 128 121 0 
/ ³˙0v . 23,143 26,238 24,070 
Luxembogrg- ai 6,530 7,108 5,098 
, . . 6,200 6,437 5,316 
Norway ss , e ae r 1,048 1,054 1,008 
rr é E d EM E Eee e 15,495 16,055 16,542 
Li CMA AA r 553 427 4 
Homaniü. ees 8,996 9,744 10,362 
ii a rann r 11,914 12,838 12,668 
Sweden. AA IE 8 6,243 6,602 6,185 
So WEE 644 653 464 
i o A ASA y E REE 144, 909 149,914 155,426 
United Kingdom -_-.-....... . . 8 29,875 24,720 22,267 
hh 2. 950 3.126 3,214 
Africa 
ß A 435 496 496 
EYVDU A a as r 320 er 441 384 
Mee. 3 3 3 
Rhodesia, Southern TAM. r 330 r 875 385 
South Africa, Republic off 6,135 6,356 7,175 
A eH MER 150 145 148 
%%%%%%%õͥͤĩͤĩ6ê.ið¹ EE 17 17 17 
Asia: 
Bangladesh: ninos eze r 67 87 e 93 
Bumi y Zeen y 8 22 22 22 
China, People’s Republic of 30,000 30,000 32,000 
I A II 8 7,678 7,380 8,663 
Ian A a o 220 r 440 660 
TR o AAA A AN AO AAN AN r 132 2 143 
JBDHÜ AAA AA 131,530 129,115 112,782 
Korea, AA O 2,900 3,000 3,100 
Korea, Republic of ff 1,276 2,133 2,215 
Lebanon MAA AA 17 17 17 
Malaysia. nuncio daa EE 220 220 254 
Philippine r 132 r 143 143 
Singapore 225 e 240 e 240 
1111 AA 8 559 628 578 
Thalland a ꝙðVw ³ð mi yk - GAS L e 210 243 260 
Turkey A ADAN 1,282 1,608 e 1,590 
Oceania: 
AMI... e o a 8,470 8,548 8,613 
New Zealand nnn r 209 214 204 
OUR a ⁵«⅛ii ⁵² ²üqñb! T8 r 769,078 780,007 712,588 
e Estimate. p Preliminary. r Revised. 


1 Steel formed in first solid state after melting suitable for further processing or sale. | SES 

2 In addition to the countries listed North Vietnam produces raw steel, but information is in- 
adequate to make reliable estimates of output levels. . 

3 Data from American Iron and Steel Institute (AISI). Excludes steel produced by foundries not 
reporting output to AISI but reported to Bureau of Census as follows (in thousand tons): 1978— 
1,894; 1974——" 2,091; 1975—1,935. 

4 Ingots only. 
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Iron and Steel Scrap 


By D. H. Desy * 


Reflecting general worldwide business 
conditions, domestic consumption of iron 
and steel scrap fell by 22% compared with 
1974 consumption. The high scrap con- 
sumption rates of 1974 continued into the 
first quarter of 1975, then declined during 
the remaining three quarters of the year. 
Consumer receipts of scrap from brokers, 
dealers, and other outside sources in 1975 
were 31% below those for 1974. Five hun- 
dred and sixteen thousand tons of direct- 
reduced (prereduced) iron was consumed 
as a substitute for scrap by steelmakers 
and foundries. 


Legislation and Government Programs.— ` 


Several bills to amend or extend the Solid 
Waste Disposal Act were introduced in the 
Senate and House of Representatives, and 
a number of these were discussed in com- 
mittee hearings of the House but no new 
legislation was passed during the year. 
The Senate and House of Representatives 
both passed bills dealing with railroad 
freight rates, including sections that would 
require the Interstate Commerce Commis- 
sion to conduct an investigation of dis- 
criminatory freight rates for the transpor- 
tation of recyclable or recycled materials. 
By yearend the Senate and House had 
agreed on the joint conference report. 


Table 1.—Salient iron and steel scrap and pig iron statistics in the United States. 
(Thousand short tons and thousand dollars) 


1974 1975 
Stocks Dec. 31: 
Scrap at consumer plants 222222 8,408 8,766 
Pig iron at consumer and supplier plants 22nn nenn 768 1,485 
Total ——————————————————————————— ÁO RR 9,171 : 10,201 
Consumption 
FED ee 105,488 82,831 
Pig rOn see ae A EOS 96,792 79,638 
Exports: 
Scrap (excludes rerolling material and ships, boats, and other 
vessels for scrapping) 2 8,497 9,442 
A ß hx u na $823,720 $762,976 
Imports for consumption 
Scrap (includes tinplate and terneplate scrap) ) -onn 201 805 
A AAN IIA $27,027 $25,250 


AVAILABLE SUPPLY 


The new supply of iron and steel scrap 
available for consumption at consumers’ 
plants in 1975 was 82.8 million tons. It 
consisted of 46.0 million tons of home 
scrap and 36.8 million tons of purchased 


scrap (net receipts). Compared with 1974 
figures, home scrap production was down 
16.7% and net receipts were down 28.0%. 


1 Physical scientist, Division of Ferrous Metals. 
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CONSUMPTION 


Consumption of iron and steel scrap in foundries and miscellaneous users con- 
1975 was 82.3 million tons, 22.096 less  sumed 16.3 million tons or 19.896, and 
than in 1974. Manufacturers of pig iron manufacturers of steel castings consumed 
and steel ingots and castings took 62.8 the remainder. 
million tons, or 76.396 of the total. Iron 
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Figure 1.—Steel production (AISI), total iron and steel scrap consumption, pig iron 
consumption, home scrap production, and net scrap receipts. 
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STOCKS 


Consumers’ stocks reported on hand as 
of December 31, 1975, were 8.8 million 


tons, up 4.3% from 8.4 million tons at 


the end of 1974. 


PRICES 


The Iron Age composite price for No. 1 
heavy melting steel scrap (Chicago, Pitts- 
burgh, and Philadelphia) rose from $76.83 
per long ton at the beginning of January 
to a high of $86.50 in April, declined to 


FOREIGN 


Exports of iron and steel scrap (exclud- 
ing rerolling material, and ships, boats, 
and other vessels for scrapping) amounted 
to 9.4 million tons in 1975, 11.1% more 
than the 8.5 million tons exported in 1974. 

Japan was the largest importer of US 
scrap, taking 25.596 of the total in 1975. 
The next largest shares went to Spain, 


WORLD 


Belgium.—Steel production in Belgium 
declined 3096 from that of 1974, and this 
was reflected by decreases in scrap pur- 
chases and consumption. Total ferrous 
scrap consumption in Belgium in 1975 was 
4.1 million tons, down 24.7% from the 
1974 figure of 5.4 million tons. Imports 
(including Luxembourg) were 779,000 tons 
of which 769,000 tons came from European 
Community (EC) countries. Exports (in- 
cluding Luxembourg) amounted to 586,- 
000 tons of which 525,000 tons went to 
EC countries. Imports and exports de- 
clined by 19% and 27% respectively, com- 
pared with 1974 figures. 

Brazil. Demand for ferrous scrap fell 
off in 1975, and prices paid were generally 
about 30% below the ceiling prices es- 
tablished by the Government. Brazil had 
excess scrap processing capacity in 1975, 
ecause of equipment bought in 1973 and 
1974 in anticipation of increased steel 
production. Import controls on ferrous 
scrap were imposed by the Government for 
the past few years. A new organization of 
scrap dealers and processors was formed 
in May 1975, known as the National In- 
stitute of Ferrous Scrap Preparation Enter- 
prises (INESFA), and now has 58 mem- 
bers in Brazil. 


$58.50 in November, and rose again by 
yearend. The price at the end of Decem- 
ber 1975 was $68.17, 1196 below the price 
of $76.83 at the end of 1974. 


TRADE 


with 18.196, and Mexico, with 13.4%. 

No. 1 heavy melting steel scrap con- 
tinued as the largest export grade, ac- 
counting for 29.3% of the total. Next 
largest export grades were shredded steel 
scrap and No. 2 bundles, which accounted 
for 25.5% and 12.3%, respectively. 


REVIEW 


Canada.—Export controls on ferrous 
scrap were removed on January 16, 1975, 
but licensing of exports remained in ef- 
fect. Exports in 1975 increased by 59% 
over those of 1974 to 463,000 tons. Exports 
to the United States amounted to 346,000 
tons, an increase of 61% over the quantity 
for 1974. Imports, at 1,024,000 tons, were 
up 2196 from those of 1974. Virtually all 
ferrous scrap imports came from the United 
States. Canada's net imports of scrap from 
the United States have shown a general 
declining trend in the past 5 years. 

Czechoslovakia.—Raw steel production 
in 1975 was 15.8 million tons, 596 higher 
than in 1974, and total scrap consumption 
was 7.9 million tons, up 396 over 1974 
consumption. 

France.—Ferrous scrap consumption in 
1975 declined by 2096 from 1974 figures, 
amounting to 8.3 million tons. Imports, at 
305,000 tons, were 16% less than in 1974, 
and exports were 2596 less, amounting to 
3.1 million tons. Over 95% of scrap trade 
was with EC nations. Of the exports to 
EC, 2.3 million tons, or 8096 went to Italy. 

Germany, West.—Reflecting the world- 
wide recession in the steel industry, ex- 
ports of ferrous scrap amounted to 2.4 
million tons, 1396 less than in 1974, and 
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imports were 1.9 million tons, 5% less than 
in 1974. Imports from EC countries de- 
creased by 13% to 1.6 million tons. De- 
creased production by steelworks and foun- 
dries, which were 24% and 25% less than 
in 1974, respectively, also affected scrap 
consumption. The steelworks consumed 
23% less scrap than in 1974. Scrap pur- 
chased by steelworks amounted to 7.9 mil- 
lion tons, or 2096 less than in 1974, 
whereas foundries purchased 5% less, or 
2.1 million tons. 

India.—The scrap industry in India 
is mainly labor-intensive. Almost 8096 of 
all scrap is handled manually from the 
point where it is generated to the con- 
suming works. Scrap processing facilities 
in India, which handle only 20% of the 
scrap turnover, consist of one fragmentizer, 
about 15 briquetting presses, 40 to 50 
mechanical and hydraulic presses, 25 to 
30 turnings crushers, and a number of 
alligator shears. Most scrap processing 
equipment is based in port cities such as 
Bombay, Calcutta, and Madras. Heavy 
melting scrap is segregated by hand, sheet 
cuttings are tied into bundles manually, 
and swarf is manually sieved. Even iron 
and steel skull scrap is broken by hammer 
and chisel. Because of a shortage of proc- 
essing capacity, India plans to import about 
50 briquetting presses and 75 baling 
presses. The integrated steel plants in In- 
dia make up their scrap charge require- 
ments solely from recirculated scrap. Pur- 
chased scrap is used by electric furnace 
plants and rerollers. Under scrap export 
restrictions, only about 100,000 tons per 
year of lower grade scrap can be exported. 
Japan.— Japan's imports of ferrous scrap 
declined to 3.4 million tons in 1975, 13% 
less than in 1974. Imports from the United 
States in 1975 were 2.4 million tons, 19% 
less than in 1974. In the second half of 
1975, imports from the United States de- 
clined by 36%, compared with those of 
the first half year. 

Spain.—Total consumption of scrap in 
1975 was 7.4 million tons, 10% less than 
in 1974. Imports amounted to 866 mil- 
lion tons, of which 66% came from the 
United States, 25% from EC countries, 
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and the remainder from other countries. 
Shipbreaking was an important source of 
scrap. A recent study of the capacity of 
Spanish shipbreaking yards gave the fol- 
lowing estimates by area: Galicia-Asturias, 
159,000 tons; Santander, 386,000 tons; 
Vascongadas, 231,000 tons; Cataluna, 247,- 
000 tons; and Levante, 540,000 tons, for a 
total of 1,563,000 tons. 

Taiwan.—Shipbreaking berths have been 
expanded from 12 to 48; as a result, it is 
expected that more scrap will be generated 
from shipbreaking than can be consumed 
domestically, and. the excess will be 
exported. 

United Kingdom.—Since attaining full 
membership in EC, the United Kingdom 
may now export and import ferrous. scrap 
freely with other members of EC. How- 
ever, exports to third countries outside EC 
are subject to quotas, as they are for all 
other members of EC. The British Steel 
Corporation (BSC) proposed a system for 
dealing with the scrap industry whereby 
the number of firms dealing directly with 
BSC would be reduced from approximately 
300 to 30 or 40. Other dealers wishing to 
sell to BSC would be obliged to do so 
through one of the direct dealers. In addi- 
tion to the larger dealers, several con- 
sortia of medium-sized dealers were ex- 
pected to be set up to deal directly with 
BSC. The plan was expected'to be put 
into effect in the spring of 1976. The 
BSC was building a stockpile of 1.5 mil- 
lion tons of ferrous scrap during 1975. ` 

A new company was formed to recover. 
tin and steel from tin cans recovered from 
municipal waste. Known as Material Re- 
covery Ltd., the company was organized 
by Metal Box Ltd., the United Kingdom's 
leading canmaker, Batchelor Robinson and 
Co. Ltd., the leading detinner, and BSC. 
The plant will be set up at the refuse 
transfer station at Benwell, Newcastle-on- 
Tyne. After magnetic separation, the cans 
wil be shipped to the Hartlepool plant 
of Batchelor Robinson where they will be 
cleaned and detinned. The detinned scrap 
wil be baled and shipped to BSC. The 
plant could eventually yield 6,000 tons per 
year of scrap. 
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TECHNOLOGY 


The number of automobile shredders in 
the United States continued to increase. 
Approximately 150 shredders were operat- 
ing at yearend and about 50 others were 
ordered or being installed. The total 
amount of shredded scrap consumed do- 
mestically or exported was 5.15 million 
tons, 2% less than in 1974. Environmental 
factors influenced the operation of most 
shredders. Air cleaners are required to 
collect the light fraction of the shredded 
automobiles, consisting mainly of fabric, 
insulating material, and foamed plastic. 
Noise and vibration were controlled in one 
installation by supporting the shredder on 
air bags. 


A few plants for the recovery and sepa- 
ration of the nonferrous metal fraction of 
automobile shredder residues were in op- 
eration during the year. To operate eco- 
nomically, such plants must receive resi- 
dues from several shredders. It is estimated 
that around 20 plants would be required 
to handle all the residues from U.S. shred- 
ders. Some of the plants operating are us- 
ing separation methods based on research 
conducted by the Bureau of Mines.* 

Hot briquetting as a means of handling 
turnings and borings gained in importance 
during the year. The advantages over the 
cold briquetting method include a product 
that is denser and more durable and is 
free from moisture and oil. 

Hydraulic cranes are rapidly gaining in 
popularity over the traditional cable-con- 
trolled crane. The hydraulic cranes may 
be equipped with grapple or electromagnet, 
and are particularly well suited for feeding 
scrap processing equipment. Among their 
advantages are greater speed, accuracy, 
and mobility, less damage caused to tracks 
and railroad cars, and less operator train- 
ing required. Hydraulic shears and bailer- 
shears are also gaining in popularity. The 
trend is to larger machines, which can 
flatten and shear an entire car body. 

A cryogenic method for processing whole 
cars, including engine, transmission, and 
wheels has been developed in Liége, Bel- 
gium, in the past 5 years. The automobile 
is bailed and cooled to liquid nitrogen 
temperature (—196°C) in a cooling tun- 
nel. At this temperature, steel is embrittled 
so that it is easily reduced to small pieces 
in a fragmentizer. Rubber and plastics are 


also embrittled and reduced to gravel-size 
chips. The resulting product is separated 
by magnetic and density methods. 

At the Bureau of Mines Twin Cities 
(Minn.) Metallurgy Research Center, re- 
search is continuing on utilizing the sen- 
sible heat in the offgas produced during 
oxygen blowing of an experimental basic 
oxygen furnace to preheat the scrap to be 
used in the next heat of metal. Previous 
work had shown that up to 4096 of pre- 
heated scrap could be used in the furnace 
charge, with a saving of up to 4496 of 
the energy required to melt the scrap. The 
effects of varying the operating conditions 
were being determined in 1975. In an- 
other project at Twin Cities, mixtures of 
raw refuse scrap and shredded automobile 
scrap were melted in a cupola to produce 
gray cast iron. Cupola operation and iron 
quality were satisfactory with proportions 
of ferrous refuse scrap of up to 60%. 
The aluminum content of the refuse scrap 
tended to reduce the sulfur content of the 
iron and increase silicon recovery. 

Research at the Bureau's College Park 
(Md.) Metallurgy Research Center in co- 
operation with the Albany (Oregon) Met- 
allurgy Research Center and National 
Steel Corporation, was conducted to de- 
termine problems associated with the use 
of ferrous fractions from urban refuse as 
melting stock for steelmaking, and to evalu- 
ate the resulting steel products? Fifty- 
pound ingots from laboratory melts and 
from 1-ton electric arc furnace melts were 
hot rolled to provide material for mechan- 
ical and corrosion testing. Most of the 
ingots were rolled successfully and exhib- 
ited acceptable surface and edge condi- 
tions. Tensile strengths were not signific- 
antly affected by copper content up to 
0.65% or by tin content up to 0.16%. 
Yield strength increased with increasing 
copper and tin contents, and impact 
strength decreased with increasing tin con- 
tent. In general, properties of the steel 
produced were not significantly affected by 
charge composition, melting practice, or 
method of scrap preparation. 


? Froisland, L. J., K. C. Dean, Leroy Peterson, 
and E. G. Valdez. Recovering Metal from Non- 
magnetic Auto-Shredder Reject. BuMines RI 8049, 
1975, 18 pp. 

3 Makar, H. V., R. S. Kaplan, and L. Janowski. 
Evaluation of Steel Made With Ferrous Fractions 
from Urban Refuse. BuMines RI 8037, 1975, 26 pp. 
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The Bureau's Rolla (Mo.) Metallurgy 
Research Center, with the cooperation of 
the Twin Cities Metallurgy Research Cen- 
ter and Union Carbide Corp., continued 
their research to recover iron, chromium, 
nickel, manganese, and molybdenum from 
wastes generated by stainless steel pro- 
ducers. These wastes, which included 
argon-oxygen process dust, electric furnace 
dust, grinding swarf, and mill scale, were 
pelletized with coke breeze as a reductant 
and portland cement as a binder. The 
laboratory-scale process has been described 
in a Bureau publication.‘ In a 2,000-pound 
heat, recoveries of iron, chromium, and 
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nickel were 89%, 81%, and 82%, re- 
spectively, and an ingot having the com- 
position 65% iron, 14% chromium, and 
6% nickel, with smaller quantities of man- 
ganese and molybdenum, was produced. 
This product can be recycled to the steel 
furnace, Some steel companies have used 
this process experimentally and several 
companies were planning to use it on a 
commercial basis. 


t Powell, H. E., W. M. Dressel, and R. L. 
Crosby. Converting Stainless Steel Flue Dust and 
Wastes to a Recyclable Alloy. BuMines RI 8039, 
1975, 24 pp. 
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Table 3.—U.S. consumer receipts, production, consumption, shipments, and stocks of pig 


iron and direct-reduced iron in 1975 
(Thousand short tons) 


Receipts Production Consumption Shipments leiwe 


MANUFACTURERS OF PIG IRON AND STEEL 
INGOTS AND CASTINGS 


Pig iron FCC 5,175 719,781 76,834 7,462 1.276 
MANUFACTURERS OF STEEL CASTINGS 
Pig iron EE 52 — 58 1 8 
IRON FOUNDRIES AND MISCELLANEOUS 
USERS | 
Pig PON: citas ica isis 2,598 am 2,146 18 161 
TOTAL—ALL TYPES OF MANUFACTURERS 
Pig n cardos 7,825 79,781 79,688 7,481 1,435 
Direct-reduced or prereduced iron .... 1515 (2) 516 W (3) 


W Withheld to avoid disclosing individual company confidential data. 
1 Receipts and production combined. 

2 Production included in receipts. 

3 Less than 1⁄4 unit. 


Table 4.—Consumption of iron and steel scrap and pig iron in the United States in 1975 


by type of consumer and type of furnace, or other use 
(Thousand short tons) 


Manufacturers 
Manufacturers Iron foundries 
e Ne n of steel and miscellaneous eer 
e sss and castings castings users 
Serap Pig Scrap Pig Scrap Es Scrap ris 
Blast furnace? ...........- 3,981 == es ae Bi ES 8,981 we 
Basic oxygen process? .... 28,892 59,210 sE = == = 28,892 59,210 
Open-hearth furnace 11,669 14,545 110 9 ES S 11,780 14,554 
ectric furnace 28,010 763 2,814 87 4,027 218 29,850 1,019 
Cupola furnace 836 167 216 b 11,196 1,191 11,749 1,962 
Other (including air 
furnace! 498 407 32 7 1.100 69 1.629 488 
Direct castings5 .........- e 1,741 m Sie Ge 1,269 SS 8,010 
Total! 62,836 76,884 8,178 58 16,822 2,746 82,831 19,688 


1 Data may not add to totals shown because of independent rounding. 

3 Includes consumption in all blast furnaces producing pig iron. T 

Geier scrap and pig iron processed in metallurgical blast cupolas and used in oxygen con- 
verters. 

4 Includes vacuum melting furnaces and miscellaneous uses. 

5 Includes ingot molds and stools. 


Table 5.—Proportion of iron and steel 
scrap and pig iron used in furnaces in 
the United States 


(Percent) 
1975 
Type of furnace — 
Serap Pig iron 
Basic oxygen process 28.8 71.7 
Open-hearth furnace 44.7 55.8 
Electric furnace 96.7 8.8 
Cupola furnace 89.6 10.4 


Other (including air 
furnace ..-=nnnnnnnnnnnn 77.1 22.9 
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Table 8.—Consumer stocks of iron and steel scrap, by grade, and pig iron, 


December 31, 1975, by State and region 
(Thousand short tons) 


Carbon Alloy Cast 
es Stain- “tel fron Other Total Pig 
State and region ides m cludes { Ce gr SE ED. e 
rerolling stee stain- , C udes serap Stocks? stocks 
| rails less) borings) 
New England and Middle Atlantic: 
nnecticut, Maine, Massachu- 
setts, New Hampshire, New 
Jersey, New York, Rhode 
Island, Vermont 875 80 14 79 8 500 148 
Pennsylvania . -= 1,367 54 149 369 4 1,948 807 
Nd EE 1,742 84 163 448 7 2,444 456 
North Central: 
ine, ß 781 5 14 60 (2) 860 41 
Indies cis 607 5 80 404 116 1.212 58 
Michigan, Iowa, Minnesota, 
Nebraska, Kansas, ssouri .. 558 14 1 125 9 707 58 
ODIO vanessa 868 21 41 215 4 1,149 475 
Wisconsin e~ 23 1 (2) 15 (2) 40 10 
oll ica cri 2,836 46 187 819 129 8,967 643 


T 
South Atlantic: 
Delaware, Florida, Georgia, 
Maryland, North Carolina, 
South Carolina, Virginia, 
West Virginia 414 11 10 111 (2) 546 33 
South Central: 
Alabama, Arkansas, Kentucky, 
Louisiana, Mississippi, Okla- 
homa, Tennessee, Texas 960 1 22 139 21 1,142 268 
Mountain and Pacific: 
Arizona, California, Colorado, 
Montana, Nevada, Oregon, 


Utah, Washington 560 2 26 16 4 668 86 
EE 
U.S. total? .. 6,512 144 857 1,592 161 8,766. 1,485 
1 Data may not add to totals shown because of independent rounding. 
2 Less than 1⁄4 unit. 


Table 9.—Average monthly price and composite price for No. 1 heavy 


melting scrap in 1975 
(Per long ton) 


Month Chicago Pittsburgh Philadelphia Composite price 1 

January EE $79.50 $74.75 $79.75 $78.00 
February --..-.--.... . m 79.76 79.5 78.50 79.25 
Maren 84.50 83.10 87.50 85.08 
API! S u usss 88.25 81.50 98.50 86.08 
Mar EE 77.00 79.00 89.25 81.76 
SUNG: `a 63.10 66.50 71.60 67.06 
ir AAA me earn etos 54.00 56.50 64.12 58.21 
AUSUEL d P 68.00 68.50 72.25 69.58 
September 2222222222 76.50 70.80 78.60 73.46 
October 222 65.00 59.50 61.62 62.04 
November .....-------.------- 60.50 . 59.50 56.50 58.50 
December nn-nnnnnnnnnn 64.16 61.83 59.50 61.83 

Average 1975° .......-- 71.27 70.04 73.89 71.78 

Average 1974222 112.44 106.21 106.92 108.51 

e Estimate. 


1 Composite price, Chicago, Pittsburgh, and Philadelphia. 
Source: Iron Age, Jan. 5, 1976. 
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Table 10.—U.S. consumer receipts, shipments, production, consumption, and stocks 


of iron and steel scrap, 1935-75 


1 Not reported before 1955. 


2 Before 1942, does not include consumption for ferroalloys or miscellaneous uses. 


8 Not reported after 1952. 


4 Data may not add to totals shown because of independent rounding. 


5 Augmented reporting panel used beginning in 1974. 


(Thousand short tons) 
Pro- Consumption 3 
Year iut A iux m OH i Pu RE 
celpts men o ome re 
scrap Home 8 chased 8 Total * $1 
18 88 e = mt 14,948 14,687 29,585 NA 
I nara zi ES HE 21,170 19,552 40,721 NA 
1939 8 EES EN = 22,256 20,811 42,567 NA 
1988 ci ess EM See Ee 12,680 11,226 23,906 5,148 
1989 .... zu ES vum 19,622 16,706 86,827 5,910 
1940 EE iu a ES 25,048 19,482 44,580 5,472 
9411111. es Ge =, SÉ 33,905 25,312 59,216 8,726 
1984222 uses cee NR ew Ba 83,129 27,186 60,265 6,816 
; — = >= 85,087 26,614 61,651 5,872 
1944. —“e-ʃ) BM Me Ge ud 85,426 25,923 61,349 4,419 
194532 asa = TN Bes 80,961 25,230 56,191 8,924 
1946. c.l con Ges bas ES 26,184 28,850 49,484 8,897 
1941. decanos == = ees 81,579 29,285 60,864 4,481 
1048 sence eae axe a 8 82,420 82,544 64,964 6,458 
19419 juu 8 Së DS Se 29,166 25,172 54,888 5,641 
LI WEEN = = "m 85,525 33,876 68,901 420 
158110 c us 2 88,857 87,871 76,728 4,866 
1952 „ a ES as 34,887 34,186 69,028 6,902 
19053 nunca aia as ud s A Ss 77,181 7,149 
19 % .. .. EE = E ES ES 61,854 949 
1955 unan ðͤ 88,592 2,857 45,501 Sieg Fue 81,976 7,210 
1956 _.... . . ec 39,425 2,579 48,676 SES m 80,815 7,416 
1957 -.... .. 83,862 2,776 43,996 we ge 78,549 8,949 
1908. J... . . . J... 25,110 1,819 33,714 o SH 56,360 9,594 
1959 ...... 3 31.128 2, 085 87,418 ie PAM 66,062 9,998 
19300 8 28,469 2,874 89,682 v ES 66,469 9,288 
1 27,558 2,248 38,475 SS = 64,827 8,824 
1962 ...... . rss 27,499 2,215 40,645 o Ge 66,160 8,471 
1938 ³äß 82,248 2,816 44,655 sa E 74,621 7,945 
10% 8 36,664 4,833 52,262 T md 84,626 7,427 
1868 2 41.289 5,435 55,218 Ss x 90,859 7,642 
1983½9%eẽ—ẽ¹ͤ cece 42,894 5,728 55,468 de ES 91,588 8,188 
1967 _... APL 87,984 5,880 52,812 a 2s 85,861 7,798 
1968 J... . 89,468 5,876 58,545 on "NE 87,060 7,882 
1969 AAA 48,679 6,750 56,287 Se E 94,816 6,662 
% OS... 89,66 5,520 52,575 Nor PE 85,559 7,668 
111 r 39,542 r 5,880 r 49,194 Kä p 1 82,817 8,494 
1972 EE ͤ T 47,241 r 5,500 51,184 Wes E r 98,491 8,169 
10 AA 50,936 r 6,173 r 57,743 = Se r 108,606 r 7,086 
10749 A 57,409 6,074 55,250 = Sg 105,488 8,408 
r 41.549 4,796 46,042 = = 82,881 8,766 
e avallable. 
r Revised NA Not availabl 
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Table 11.—U.S. consumption of iron and steel scrap by type of furnace or other use, 


1935-75 
(Thousand short tons) 


Open Basic Elec- „ Bes- Ferro- 

Year Blast poarth „ "rici Cupola Air? semer 3 alloy á Other 5 Total“ 
1985 -_... 1,786 21,414 = 1,025 4,658 500 246 az 1 29,585 
1936 ........-- 2.337 29,451 e 1,897 6,512 744 268 De 12 40,721 
1997 Zee 2,656 29,584 = 1,933 7,288 834 2658 AR 14 42,567 
19338 1.192 16, 361 SC 1,048 4,695 476 129 Es 5 28,906 
1989 1.933 25, 531 uc 1,673 6,415 546 220 a 9 86,327 
1940 2,080 31, 008 = 2,495 8,030 646 258 P 13 44,630 
1941 ......-..- 2,905 39,923 = 4,178 10,564 1,222 398 a 31 59,216 
19422 2,938 39, 560 A 5,906 9,055 1,141 370 818 978 60,265 
1943 3,568 40, 214 Ll 6,914 8,004 1,229 381 877 964 61,651 
1944 .......-.- 3,638 40,808 ES 6,422 7,543 1,191 387 331 1,029 61,349 
19848 3,339 37,756 x 5,083 7,344 1,070 317 312 971 66,191 
19848 L 2278 32,442 za 3,698 8,559 1,011 243 276 983 49,484 
19047. ess 2,692 39, 288 SS 5,224 10,558 1,810 278 817 1,202 60,864 
1948 __. 2,932 40,628 SE 6,706 11,467 1,381 251 352 1,252 64,964 
1949 __._. 3,007 35,522 Ss 4,697 38,757 901 209 296 949 54,838 
1950 ....-.----- 4,890 43,512 E 7,323 10,721 1,195 257 355 1,148 68,901 
1851 E E 4,478 47,416 Za 9,372 12,819 1,432 300 416 998 76,728 
1058. issue 4,274 42,997 e 8,973 10,169 1,199 247 340 824 69,028 
1958 n... 4,948 49,668 SES 9,157 10,634 1,197 276 373 877 11,181 
1964 zzz 8,628 39,028 (7) 6,832 9,664 962 204 306 881 61,854 
1955 -... 4722 51,555 (7) 9,801 12,058 1,445 418 344 1,081 81,375 
195822225 4,404 50, 806 (7) 11,057 11,025 1,269 413 371 70 80,815 
1957 na.n- 4,171 46,439 (7) 9,939 10,325 1,152 387 338 799 78,549 
1958 ........-- 2,857 34,342 (7) 8,050 8,654 920 681 193 712 56,860 
1959 ........-- 8,189 38,657 581 10,353 10,727 1,272 208 815 765 66,062 
196022225 3,594 89,618 1.150 9,920 10,045 1,086 147 284 680 66,469 
196. — 3.551 37,872 1,371 10,103 9,511 985 109 245 580 64,327 
19888 - 3,782 36,784 1,847 10,871 10,710 1,218 104 802 548 66,160 
1968 ......-.-- 4,306 40,637 2,776 12,935 11,920 1,817 157 345 227 74,621 
1964 .... 4816 43,881 6,486 14,862 18,407 1,441 119 42 20 84,626 
1965 ec 5,054 43,725 7,774 16,694 14,781 1,548 80 512 192 90,859 
1966222 5,226 39,339 11,368 18,002 15,273 1,572 69 560 174 91.588 
1967 ee 4,724 33,043 13,932 18,011 13,877 1,100 41 511 122 85,361 
1968 __.. 4,267 31,619 16,112 19,550 14,776 (8) (8) — 736 87,060 
1969922222 4,779 30,706 19.828 23,807 14,978 210 Si -- 506 94,816 
111 5,302 22,313 21,124 23,014 12,988 227 En — 591 85,559 
197]. nce 8,708 18,832 20,058 724,668 14,806 185 Gg — 560 782,817 
1972 Senn r 8,764 r 19,700 r 23,912 729,688 15,544 r 187 EA -. "711 7r 98,491 
1973 anus 4,2246 20,557 27,318 35,353 15,252 178 E -. *702 r 108,606 
19740 4.558 19,159 26,614 37,476 15,640 (8) = z — 2,087 105,488 
19775 3,931 11,780 23,392 29,850 11.749 (8) Es — 1,629 82,831 
r Revised. 


1 Includes crucible furnace, 1958-67, and vacuum- melting furnace, 1963-67. 

2 Includes Brackelsberg furnace, 1937-51. 

3 Includes basic oxygen furnace, 1954-58. 

4 Not surveyed before 1942. Separately recorded, 1942-67, and included with other, 1968-75. 

5 Includes rerolling material and miscellaneous uses, 1942-67; includes vacuum-melting furnace 
and miscellaneous uses, 1968-75. 

6 Data may not add to totals shown because of independent rounding. 

7 Included with Bessemer. 

8 Included with other. 

9 Augmented reporting panel used beginning in 1974. 
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Table 12.—U.S. consumption of pig iron by type of furnace and for all other uses, 


1935-1975 
(Thousand short tons) 


Open Basic Elec- Bes- Direct 
Year hearth oxygen trie 1 Cupola Air? semer? casting Other Total * 
19989 16,324 e 87 2,997 830 8,261 129 516 23,095 
199888 use 24,596 ee 26 4,070 456 4,072 457 534 33,710 
19 9ͤ 8 28,132 P 50 4,699 498 4,131 598 5 85 88,148 
1998 15,877 en 18 2,698 208 2,180 248 56 20.725 
19899 26,826 fase 31 3,349 329 3,603 1,066 5 28 35,233 
1949 86,297 ze 4" 4,106 874 8,829 1,504 528 46,186 
. ( 42,481 ur 73 5,889 605 5,998 1,590 5 54 56,185 
19422 „ 45,539 Se 98 4,491 555 6,181 2,184 5 50 59,043 
1049 nn... 47,108 ae 894 8,603 588 6,258 2,876 6 89 60,815 
1944 __ . : 48,281 ze 240 8,941 499 5,588 2,877 5 29 60,952 
1946 ʻae... 41,683 a 163 4,084 484 4,751 2,049 5 28 53,187 
1984888 34, 608 => 113 4,613 856 8,729 1,642 617 45,072 
1947 ¿LO 88 45,388 ae 127 5,439 414 4,712 2,242 519 58,291 
1948 ieee eee 47,267 sll 182 5,281 868 4,778 2,184 516 60,026 
1949 ......------ 41,783 ges 108 4,764 274 4,612 1,902 55 53,447 
1959 8 50,946 a 154 6,059 335 5,170 2,275 64 64,948 
9111 La 56,055 ax 144 6,560 400 5,551 2,704 (9) 71,414 
1952 -=-= 49,374 EL 119 5,488 818 3,999 2,303 (8) 61,551 
1959 A 61,307 e 181 5,550 313 4,851 3,006 (9) 74,708 
1954222222 48,632 (7) 178 4,897 282 2,849 1,874 (6) 58,662 
1955 .....------- 63,750 (7) 274 5,962 295 3,933 3,002 (9) 77,216 
1958 62, 166 (7) 233 5,349 293 4,039 2,916 (6) 74,995 
1957; lee ? 64,998 (7) 275 4,660 ' 245 8,496 2,681 (0) 76,858 
1958 .....-------- 48,408 (7) 256 8,709 190 2,686 2,064 z 57,262 
1959 ~~~ 51,250 1,574 391 4,412 251 1,488 2,411 ES 61,773 
1960 -_.. 55,270 2,987 372 3,822 210 1,308 2,712 a 66,626 
1961 ___. . --- ss 54,611 8,552 279 3,439 178 976 2,768 = 65,797 
199228 54,509 5,020 240 3,402 186 792 2,446 s 66,595 
1968 A 57,291 7,082 212 8,597 178 1,603 2,726 = 72.689 
1964 . -- 65,206 12,446 825 3,704 170 949 3,582 ¿a 86,882 
1965 8 61,483 18,519 887 8,767 173 652 3,975 BS 88,945 
1966 ~~ ~~~. 55,508 27,821 286 3,667 167 332 3,989 Ee 91,770 
1967 ....-.-.------- 46,886 38,553 378 3,162 147 87 3,658 87,871 
1908 ___ 8 r 40,229 r 40,951 519 2,909 (8) (8) (8) 9 r 5,845 89,958 
1999 8 r 87,976 7 48,610 332 2,911 9 == (5) 9 r 4,71 94,685 
1070 toc — r 32,204 r 51,730 458 2,076 94 xD (8) 9r 4,167 * 90,724 
¡E 23,573 52,023 825 1,865 60 EN (8) 9 2,869 81,215 
1972 EE r 22,765 * 59,588 7940 172,684 139 Geer (8) or 8,074 89,140 
19719998 — 25,477 68,027 1,379 2,276 57 E (8 9r 2,605 r 99,821 
1974 102222 22,507 66,614 1,220 2,128 8) s 8,696 6 S 
19175. e 14,554 59,210 1,019 1,362 (8) 2 8,010 488 79,638 . 


r Revised. 

1 Includes crucible furnace, 1958-67, and vacuum melting furnace, 1968—67. 
2 Includes Brackelsberg furnace, 1987—51. 

8 Includes basic oxygen furnace, 1954-58. 

* Data may not add to totals shown because of independent rounding. 
5 Includes crucible and puddling furnaces. 

6 Less than 14 unit. 

7 Included with Bessemer. 

8 Included with other. 

9 Includes pig iron used for direct casting. 

10 Augmented reporting panel used beginning in 1974. 
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Table 13.—U.S. exports and imports of iron and steel scrap, 1935-75 
(Thousand short tons) 


Exports Imports 
Iron and Iron and 
Year steel scrap * Rerollin er th E steel scrap 
(includes g ad Total 4 (includes 
tinplate material vessels for tinplate 
scrap) | scrapping š scrap) 
19888 2,856 T o 2,856 NA 
198888 8 2,168 xc NS 2,168 NA 
19898 ccex 4,594 8 Wo 4,594 103 
1988 25 am G en op gn am gp e 8,358 a= een em 3,358 42 
1989 annnm 4,015 He xm 4,015 47 
190 — 3,159 zc Sieg 3,159 21 
1941 occ cee 904 SH e 904 97 
19422222 142 Sei PN 142 126 
1943 55 PR RE 55 165 
1944 .........-.- 96 SR es 96 181 
1945 ~..-........ 82 E SES 82 67 
1946 EEN 142 i d 142 58 
1047 lene 170 ae ET 170 71 
198498 212 TN adis 212 481 
1949 ......------ 297 1 De 299 1.151 
1950232222 217 et SE 217 785 
! 236 10 Se 245 417 
1902 le uu 851 1 = 858 154 
19858 8 310 7 Sech 317 174 
18 88 1.679 17 e 1,696 289 
198858 ũé˙᷑ 5,180 42 Se 5,172 229 
8 ᷣ nnnnn 6,340 106 a 6,446 256 
1 8 6,676 90 bs 6,766 289 
1958 2,883 45 as 2,928 838 
195980 4, 897 42 ES 4,939 809 
1900 868 7,055 126 See 7,181 179 
196; 9,486 278 Ss 9,714 268 
1962 EE 5,014 98 uc 5,112 210 
1968 see 6,217 146 Ss 6,864 217 
1964 .......- E 7,166 132 zz 7,898 282 
1965 2-2 . . 6,170 (5) 79 6,249 212 
1966 _... 5,750 107 23 5,881 407 
1967 J... .. es 7,478 162 34 7,669 280 
1968 ......------ 6,444 127 120 6,691 294 
1969 _... . 8,928 264 114 9,291 885 
1970 ....-------- 10,111 251 531 10,893 801 
1071 2212 nc 6,082 175 396 6,658 288 
197777 7,177 207 299 7,683 312 
1978 oia canoa 10,874 882 156 11,412 849 
1974. AR 8,497 199 327 9,028 201 
197758 9,442 160 40 9,642 805 


NA Not available. 
1 Excludes waste-waste tinplate after 1944 and circles, cobbles, strip and scroll shear butts after 
7 


2 Not separately classified and not included as scrap before 1949. 

3 Not separately classified and not included as scrap before 1965. 

4 Data may not add to totals shown because of independent rounding. 
5 Included with iron and steel scrap. 
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Table 14.—U.S. exports and imports for consumption of iron and steel scrap, by class 
(Thousand short tons and thousand dollars) 


1971 1972 1978 1974 1975 
Class Quan- SUAE: Quan- yy Quan- Quan- 
Exports: 

No. 1 5 melting 

r 1.827 64,514 2,289 79,246 3,780 207,748 2,565 262,810 2,766 233,784 
No. 2 heave melting 

scrap b 645 20,297 756 28,200 1,107 62,817 883 84,826 1,102 86,608 
No. 1 bundles 288 8,460 180 6,112 891 21,665. 78 504 12 ; 
No. 2 bundles 987 22,519 897 19,623 1,221 49,421 1,804 99,652 1,159 71,908 
Stainless steel scrap ... 44 12,518 48 11,679 49 16,731 Ab 15,351 66 27,463 
Shredded steel scrap ... 1,026 36, 568 1,463 48,186 2,048 118,183 1,999 225 990 2,406 206,691 
Borings, shovelings, and 

turning . 390 3,668 508 10,761 521 16,352 544 35,404 597 29,721 
Other steel scrap} 11 465 19,080 597 21,562 1,102 57,628 468 40,814 726 63,565 
Iron sera 465 13,851 489 13,026 605 29,721 626 50,369 500 84,767 

Total AA 6,082 206,420 7,177 288,895 10,874 570,011 8,497 828,720 9,442 762,976 
Ships, boats and other 

vessels (for 

scrapping) ) 896 6,824 299 9,009 156 8,056 327 38,140 40 1,742 
Reroling material ..... 176 8,978 207 10,218 882 28,489 199 25,025 160 16,266 

Grand total =- 6,658 222,222 7,688 252,617 11,412 606,556 9,023 881,885 9,642 780,984 

Imports: a a a ee MMC UM ME MM 

Iron and steel scrap --- 268 10,718 295 14,804 337 18,716 188 26,166 293 24,464 
Tinplate scrap ......-- 20 546 17 437 12 884 13 861 12 786 

Total! 3 288 11.259 312 14,741 349 19,100 201 27,027 305 25,250 


1 Includes terneplate and tinplate. 


Table 15.—U.S. exports of iron and steel scrap, by country 
(Thousand short tons and thousand dollars) 


1971 1972 1973 1974 1975 
Country Quan- Quan- Quan- Quan- Quan- 

tity Value tity ` Value tity Value tity Value tity Value 
Argentina 68 1.757 231 7.857 261 13,840 148 16,189 332 29,110 
Beigium- Luxembourg 8 947 5 300 3 585 (1) 105 16 1,818 
Bali! 1 15 61 2, 174 5 229 27 3,821 7 1,025 
Canada 887 26,204 903 26,605 811 27,097 940 52,296 878 44,676 
ß calas 3 805 5 417 15 1,255 23 2,828 (1) 2 
China, People's Republic of m ze x: anm 428 23,729 189 12,406 175 18,248 
Ell = == ET — aa ne 15 1,611 34 2,660 
France EE 8 298 (1) 5 80 2,682 16 4,019 7 1,825 
Germany, West 13 1,152 7 473 2 283 4 1,481 14 6,027 
Greece _..... . . -e.m 37 1,228 163 4, 893 187 9,429 113 12,762 161 12,964 
Hong Kong 26 1,028 1 277 1 281 1 83 1 207 
THO) A AS Se == Ss de (1) 6 27 2,857 15 1,184 
/ AA 8 590 22,599 717 23, 222 853 23,966 485 58,896 613 57,548 
JADAÉ «2L nskuecouos dea Eis 1,744 54,369 2,800 71,809 4,666 284,868 2,980 305,223 2,405 198,884 
Korea, Republic of .......- 324 11,799 880 13,086 739 42,429 680 76,754 762 61,842 
Mesieooo m 555 20,027 587 22,301 1,009 56,063 890 72,482 1,269 108,208 
New Zealand 3 da — 19 535 42 2,479 17 2,189 18 1,599 
Pakistan --...-. . . . . . . aras 52 1,639 321 2766 1 90 248 26,206 287 26,951 
// AAA beet wees 6 443 dh E 28 8,108 08 7,767 
Philippines 7 20 569 14 312 ER ES 17 2,167 67 6,225 
Singapore == — 25 971 15 1,179 a- — 81 5,761 
Spain .... J... tetas 610 20,354 721 21,462 1,127 58,197 896 89,696 1,709 181,600 
Sweden 22 20 4,437 21 4,545 8 2,171 83 5,138 95 11,266 
Tawa 222 887 12,584 419 14,028 672 39,527 491 44,454 264 24,168 
Thailand 2222 39 1,464 85 2,945 189 8,408 34 3,311 37 3,076 
Turkey ... .. 8 73 2,466 125 4,571 124 7,212 67 6,323 89 6,645 
United Kingdom 335 12,785 25 1,029 142 9,208 117 14,442 78 9,878 
Venezuela e 212 5,244 284 7,784 76 3,802 183 17,679 72 4,628 
Yugoslavia .........--.--.- 56 2,271 Z: = Se em A" oe 87 3, 258 
, read 19 885 43 1, 145 18 1,600 43 5,749 81 4,998 
Total eta ceu 6,082 206,420 7,177 288,895 10,874 570,011 8,497 823,720 9,442 762,976 


1 Less than 1⁄4 unit. 
2 Includes Bangladesh: 1972—14,781 short tons ($621,810); 1974--(revised) 15,858 short tons 
($1,961,766); 1975—66,862 short tons ($4,420,254). 
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Table 16.—U.S. exports of rerolling material (scrap), by country 
(Thousand short tons and thousand dollars) 


1971 1972 1978 1974 1976 
Country Quan- Quan- Sp Quan- Quan- ` Quan- 

tity Value tity Value tity Value tity Value tity Value 
Argentina `... = ES Ez SS = Ls TM 12 1,065 
A.. æ Á- 1 46 2 118 1 84 7 485 408 
China, People’s Republic of uc x e Za 7 485 1 85 = E 
/ 8 1 44 — E 2 168 SÉ -— SS — 
((( ees 5 190 17 789 16 1,209 1 182 Dus = 
Korea, Republic off 88 4,562 73 3,491 118 7,014 81 10,504 29 3,189 
Mexico -.... . sacras 27 1,580 85 1,883 43 2,954 47 5,269 40 4,028 
Pakistan 22 SS Gg 24 1,047 8 422 4 617 4 402 
DEIER A A 1 319 (1) 7 ne 17 1,336 
Taiwan "ere 44 2,028 20 951 149 12,712 57 7,712 39 8,478 
Thailand .................- E we 15 654 28 2,641 " as 18 1,618 
Turkey . .. SR ee 9 533 4 292 (1) 40 (1) 1 
Venezuela `... ... 2 105 3 200 3 210 Ss ER == deis 
Yugoslavia .oocoooooooo.... 11 419 See Gg Ge E ais = = ER 
Ohe E PM 4 228 8 841 1 181 1 196 
Total ee 175 8,978 207 10,218 ) 382 28,489 199 25,025 160 16,266 


1 Less than 1⁄4 unit. 


Table 17.—U.S. exports of ships, boats, and other vessels for scrapping 
(Thousand short tons and thousand dollars) 


1971 1972 1978 1974 1975 


Country Quan- Quan- EN Quan- Quan- Quan- 

tity Value tity Value tity Value tity Value tity Value 

Canada .....-.....---...- 30 493 36 588 2 260 26 1,414 15 406 
Germany, West 5 71 eu TN 8 257 13 700 (1) (1) 
Japan .-...-.--.-------———- Su Se 5 74 EC — ON Gik ES SES 
Korea, Republic of ...... as ES SN =s 9 370 44 5,826 7 287 
Mexico 22222222 em ES PIS v: 1 132 (1) 28 M d 
Netherlands .....-...-..- s EM o i (1) 40 E WS (1) 1 
Si -Á 255 4,788 146 3,907 22 1.002 93 8,824 10 426 
Taiwan ...--------------- 106 1,463 112 4,445 114 5,994 139 15,589 8 617 
Other EE (1) 8 E Se (1) 1 12 814 (1) 55 
Total -=-= 396 6,824 299 9,009 156 8,056 827 38,140 40 1,742 


1 Less than J4 unit. 
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Table 18.—U.S. imports for consumption of iron and steel scrap, by country 


1974 1975 
Country a Value qani Value 
tons) (thousands) tons) (thousands) 
Lor 0: Jc ——— 114 $55 27 $15 
Bahamas 178 33 7,808 200 
Belgium- Luxembourg 119 87 52 
/// ⁰ AAA SA 195,363 25,005 235,263 18,935 
M ³˙¹¹¹ 0 ¹·w--- ⁰k 96 0 E Se 
Costa Rica 85 8 ee — 
Dominican Republic ........ . 671 46 961 70 
, . 81 116 me ER 
Germany, Weit esteril 72 25 132 71 
AI. A 155 6 528 11 
Hong. MODE puta 124 67 82 48 
JAMAICA EES 1,630 80 2,197 110 
DTN TEEN 30 28 56,438 5,238 
Leeward and Windward Islands 105 25 50 
Iberia sondon EE 28 1 ES = 
MEXICO. ß. . aa GAS 979 92 968 158 
Netherlands 255 584 24 11 
Nicaragua 4 = SG 141 25 
Sweden ů d ³ ( o 35 E 9 
Taiwan -... . y 110 19 878 68 
Trinidad and Tobago -nm 178 7 254 9 
United Kingdom NEEN 611 788 897 215 
Gr. ³⁰»ð—Ü5 ⁵ð]ðͤ ee es 141 25 120 17 
Totals e EES 201,125 27,027 805,859 25,250 
Table 19.—Iron and steel scrap consumption in selected countries? 
(Thousand short tons) 
1971 1972 1978 1974 1975 
European Economic Community: | 
Belgium 3 ¿uu u. u l u u ero u. ERE E 8,822 4,806 rt 5,429 4,091 
Denmark? 2222222 578 558 463 57 634 
Falle. aun 8,960 9,436 9,913 10,840 8,807 
Germany, West 2 23,343 25,137 27, 540 28,195 22,495 
lrelünd ¿2 ³ A e 80 eg 121 121 e 90 
Italy? ......-.----- DE EEN 12,817 13,644 14,592 16,215 15,047 
Luxembourg 222222 1,708 1,801 1,954 2,098 1,51 
Netherlands mees een 2,456 2,471 2,249 2,842 1,744 
United Kingdom 25 en 19,708 20, 603 e 20, 500 18,690 17,526 
TOTAL” MMC TP 12,962 78,661 82,892 84,007 71,447 
European Free Trade Association: 
Austria bvb 1,789 1,736 1,747 1,904 1,026 
Norway 248 3584 8540 8560 616 618 
Portugal 234 EN 184 e 190 e 200 e 150 e 190 
Sweden 232: 3,488 8,621 73,954 4,119 e 3,690 
TOMA Martita is 5,945 6,087 6,461 6,789 6,123 
Other European market economy countries :3 
Finnen!!! ai 646 790 818 782 767 
P Ü⁰˙ TTA ás 5 5,840 56,446 57,185 8,229 e 7,390 
Yugoslavia z 1,781 1,692 1,906 e 2,090 e 2,200 
Total MAA PA 8,267 8,928 9,909 11,101 10,857 
European centrally planned economy 
countries :3 
Czechoslovakia 245 33 LS SL J. 34,998 36,598 6,165 7,626 7,886 
Germany, East 234222222222 e 4,740 e 4,810 e 4,820 4,836 852 
Hungary 249 2,185 2,262 2,259 2,288 2,892 
Poland 4152 e 7,610 8,067 8,667 9,080 e 9,870 
Romania 2189 8,801 3,120 e 8,090 e 3,810 e 3,580 
U. S. S. R. 2 8 4 8 1041 1148, 836 49, 546 50, 990 51, 656 51,806 
Total? SEN 71,120 74,898 75,985 78,796 79,836 


See footnotes at end of table. 
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Table 19.—Iron and steel scrap consumption in selected countries *—Continued 
(Thousand short tons) 


1971 1972 1973 1974 1975 
Latin America :12 

Argentina ...... LL LLL J * 1,630 e 1,830 1,878 1,958 1,758 
55 EE e 3,060 e 8,880 9,658 8,771 4,040 

Chilet <<: conse a as as e 240 e 180 200 250 185 
Colombia nnnnennnennnmmŇŇțħħțħțħțħ e 170 e 200 191 185 248 
México 6 u. ß ra e 2,470 e 2,860 8,069 2,982 8,668 
Perut Gaa aa e 7b e 80 150 174 192 
Venezuelas e 550 e 670 682 626 581 
Other ]⁰·¹¹ A yy e 13 e13 12 24 44 

Nd ia DEC die e 8,208 e 9,158 9,785 9,965 10,711 

Other countries: 

Canada 2343 l l epem as 5,776 6,048 7,681 7,842 7,444 
India 2325 ....... eremum 141,759 141,624 141,744 e 1,790 e 1,980 
rr cantinas 36,824 43,726 53,628 50,867 87,714 
South Africa, Republic of 2345 ... .. 15 2,898 152,212 152,598 2,690 e 2,980 
Turkey 2 coco e 855 e 500 e 285 702 e 510 
United a EE EE 82,567 95,259 108,590 105,488 82,881 

Total <a e 129,679 149,869 169,471 169,874 132,959 

Grand total “. J. 27 296,181 826,486 854,008 860,082 811,438 

e Estimate. 


1 Unless otherwise noted, figures represent consumption of scrap in the production of pig iron, 
ferroalloys, crude steel, foundry products, and rerolled steel, as well as in other unspecified uses 
by the steel industry and by other (unspecified) industries. Also, unless otherwise noted, figures 
are from: United Nations Economic Commission for Europe, Annual Bulletin of Steel Statistics 
for Europe. V. III, 1976. New York, 1976, 97 pp. 

? Excludes scrap consumed in rerolling. 

3 Excludes scrap consumed in foundries. 

4 Excludes scrap consumed within the steel industry for purposes other than manufacture of 
pig iron, ferroalloys, crude steel, and foundry products and that used in rerolling. 

5 Excludes scrap used outside the steel industry. 

6 Total of listed figures. 

7 Central Statistics Bureau. Bergshantering (Mining) 1978. Stockholm 1974, p. 105. 

8Folowing United Nations' practice, Yugoslavia has been included with other market economy 
nations of Western Europe. 

Excludes scrap used in production of pig iron. 
, x Excludes serap used in production of steel by any method of production except open hearth 
urnace 

11 British Steel Corporation. International Steel Statistics, the U.S.S.R., 1978, p. 2. 

12 1971-72: U.S. Bureau of Mines estimates; 1978-74: Latin American Iron and Steel Institute. 
Anuario Estadistico de la Siderurgia y Mineria del Fierro de America Latina 1974, p. 18, Santiago 
(undated); 1975: Latin American Iron and Steel Institute. Informativo Estadistico No. 29, Sept. 
16, 1976 (not paginated). Data for 1973-74 are given in sources as total consumption by the steel 
industry, but no breakdown by use within that industry is provided, and sources do not make it 
clear whether or not consumption in foundries and rerolling plants is included; consumption other 
than in the steel industry is clearly excluded. 

13 Uruguay plus unspecified countries in Central America, as reported in EE 

14 British Steel Corporation. International Steel Statistics, India 1978, p. 2 

15 British Steel Corporation. International Steel Statistics, the Republic of South Africa, 1978, p. 2. 
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Table 20.—Iron and steel scrap. exports by selected countries * 
(Thousand short tons) 


1971 1972 1978 1974 1975 
European Economic Community: 

Belgium- Luxembourg N 505 434 614 800 586 
PC 0ͤĩ”²᷑¹wBũA y A sassa Se 40 97 123 143 100 
FF. A AA 3,021 3,395 3,073 4,107 3,097 
. Germany, West cnnonenennnnnnnnnnnnen 2,409 2,339 2,541 2,806 2,431 
ll!!! A 8 10 14 14 13 28 
11! —ùwG—Q—S— aa 10 17 11 12 2 6 
Netherlands woe c UR 617 734 961 1.293 1,032 
United Kingdom -=ns2n 2 onn- 20m 1,130 1,208 817 343 1,010 
Aco apn POR ˙ mI2—F 8 7,742 8,288 8,154 9,617 8,270 

European Free Trade Association: 
%%% AAA EE ENER 4 14 8 18 22 
NM EE 20 18 28 87 21 
eil ð A A 6 19 55 2 2 
Sweden EEN 14 18 18 12 12 
Switzerland . nnn EN EEN ENEE e. 33 101 120 129 129 
Total A ua ulus 77 165 224 193 186 


Einland "ucassesexemaadicamuradu aud un mue LEE 8 12 8 10 6 
Geese. Ru eeu. 16 57 47 107 64 
¡A 1 3 6 10 8 
%%% ² EE (5) 1 8 2 21 
Yugoslavia ! ------ 26 20 24 26 214 
Total 8 —— ͤ AA Err 45 l 93 88 155 88 
European centrally planned economy countries: * 

6; 63 687 8 118 134 
Czechoslovakia 2 0257 9826 9236 e 240 e 220 
Germany, East 2 22 82 36 29 1 
C/;öĩÄ5r˙oi⅛j w . css 29 143 188 130 34 
J ³˙¹yꝛIAAA y 8 176 464 560 496 318 
US SR A E FCC 1,905 1,764 2,080 1,616 1,256 

Total WEE EE 2,392 2,815 8,128 2,628 1,958 

Latin America: l 
Mexico --.-.-..-.- S E EEA EEN 79 78 74 ao NA 
/ö«ö;—m . 8 76 713 e17 e13 e11 
Totals Lo A E 15 21 21 e13 e11 
Other countries: 

G ² ² ! a | 542 448 722 974 687 
Cana ee deg 459 481 702 292 468 
If ³ĩÜẽk ⁵³ðâ—Z E 2161 286 2123 2115 e 90 
Japan cursis EE EG 423 245 229 332 105 
Korea, Republic of (South)? 7 2 2 2 1 (5) 
Nerd n ħħħiħħħľľniMMmM 134 735 71 788 * 45 
New Zealand ccc ee 17 73 74 72 ° 2 
Singapore 71 74 71 72 2 
South Africa, Republic of 17 76 81 NA NA 
III ³ tec 13 66 9 47 35 
Turkey a 9 VO UD s m. s. uu -~ ep NA -— (5) -— 
United States Ce 6,257 7,882 11,267 8,686 9,609 
EE 

Total® i... BEER EEN 7,906 8,758 13,051 10,539 10,988 
dem OA 

Grand totals —..........-..-..........-.-- 18,174 20,086 24,666 23,045 21,501 


e Estimate. NA Not available. mE 

1 Unless otherwise noted, United Nations Economic Commission for Europe. Annual Bulletin of 
Steel Statistics for Europe. V. III, 1975. New York, 1976, 97 pp. 

2 Statistisches Bundesamt. Eisen und Stahl, 3rd quarter 1976. Dusseldorf, 1976, 143 pp. 

3 Total of listed figures. . i 

4 Following United Nations' practice, Yugoslavia has been included with other market economy 
nations of Western Europe. 

5 Less than 16 unit. : 

€ Partial figure; compiled from import statistics of selected trading partner countries.. 

7 Official trade returns of subject countries. : . 

8 British Steel Corporation. International Steel Statistics, the Republic of South Africa, 1978, p. 6. 
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Table 21.—lron and steel scrap imports by selected countries 
(Thousand short tons) 


European Economic Community: 
Belgium-Luxembourg .........---.--- 
Denmark EE 


Italy, EE 
Netherlands nnnnnnennnnnnmMMM 


%% tesi 


USUI ence ecco eee ease 


Totalt caro dl 


Other European market economy 
countries; * 


SDallü o: . rats 


Total ³¹1ẽi adret iunu nuban 


European centrally planned economy 
countries: * 
Bulgaria ai as 
Czechoslovakia 
Germany, East 22 
Hungary ..-... ß ua M eCads d e 
P ³o A 


y x AN 


Latin America: 
Fei EE 


e . . 


JADAN- Sect kB iade pasa dre 
Korea, Republic of (South) 7 ........ 
Philippines 2 
Singapore 
South Africa, Republic of ........... 
e ea 
Thailand? ...... NI A MUS 


Totals- Ludo ee d 8 
Grand total 
e Estimate. NA Not available. 
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1971 1972 1973 1974 1975 
694 911 765 958 779 
2 2i 4 4 3 
217 249 481 362 305 
1,151 1,332 1,631 1,996 1,895 
13 49 28 24 
6,040 6,260 6,177 6,917 2 5,957 
104 110 111 96 176 
326 44 245 154 97 
8,595 8,919 9,468 10,516 9,216 
91 57 110 97 2 
56 66 30 56 60 
11 26 7 9 7 
203 218 306 406 878 
80 86 69 121 107 
391 458 522 689 549 
201 74 68 93 105 
17 106 164 26 108 
1,528 2,012 2,218 2,122 2866 
217 298 330 461 2188 
2,018 2,490 2,780 2,702 1,217 
NA 56 =-= = aš 
> 52 59 613 NA 
279 216 367 487 884 
2 (9) 2 2 1 
7 -- (9) 8 2 
202 224 878 456 887 
768 NA (87) 1 NA 
(8 7) 735 71 76 e 5 
17 711 716 712 e10 
SS 557 562 765 561 
7563 7681 71,066 7874 e 1,400 
- 18 NA NA NA 
7223 7822 177 7182 e 220 
2 3 4 4 8 
858 1,022 1,226 1,144 1,699 
1,187 1,225 1,008 848 1,024 
801 180 871 188 219 
769 778 749 NA NA 
20 9 28 11 e 10 
79 714 117 1 e 10 
2,813 2,755 5,962 3,923 3,409 
832 573 888 1,285 980 
TT 750 74 719 NA 
765 7117 768 729 e 55 
732 755 821 NA NA 
558 665 789 866 389 
222 310 403 282 294 
114 120 206 7130 794 
288 312 848 201 805 
6,512 6,458 10,862 7,789 6,789 
18,666 19,566 24,780 23,244 19,807 


1 Unless otherwise noted, United Nations Economic Commission for Europe. Annual Bulletin of 
Steel Statistics for Europe. V. III, 1975. New York, 1976, 97 pp. It should be noted that among 
major steel producing nations, the U.S.S.R. and Romania do not import any substantial quantity 


of scrap. 


3 Statistisches Bundesamt. Eisen und Stahl, 8rd quarter 1976. Dusseldorf, 1976, 148 pp. 


8 Total of listed figures. 


4 Following United Nations' practice, Yugoslavia has been included with other market economy 


nations of Western Europe. 


5 Partial figure; compiled from export statistics of trading partner countries. 


€ Less than unit. 


7 Official trade returns of subject country. . 


s British Steel Corporation. International Steel Statistics, the Republic of South Africa, 1978, p. 6. 
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Kyanite and Related Materials 


By Michael J. Potter ? 


Kyanite, andalusite, and sillimanite are 
anhydrous aluminum silicate minerals that 
are alike in both composition and use 
patterns and have the same chemical for- 
. mula, AlsOs SiO. Related materials in- 
clude synthetic mullite, dumortierite, and 
topaz, also classified as aluminum silicates, 
although the last two additionally contain 
substantial proportions of boron and fluor- 
ine, respectively. All of these kyanite-group 
substances have the capability of serving as 
raw materials for manufacturing special 
high-performance refactories in the high- 
alumina category, but there has been no 
record in recent years of significant utiliza- 
tion of either dumortierite or topaz for 
this purpose in the United States. 

Although published statistics are not 
sufficiently complete to be wholly conclu- 
sive, it appears that the United States, 
India, and the Republic of South Africa 
are the leading world producers of kyanite- 
group minerals. It can be presumed that 
the U.S.S.R. and perhaps a few other 
industrialized nations also produce signif- 
icant quantities of these materials. 
Domestic kyanite production in 1975 was 


DOMESTIC 


Kyanite was produced in 1975 at three 
open pit mines: Two in Virginia and one 
in Georgia. Kyanite Mining Corp. operated 
the Willis Mountain mine in Buckingham 
County, Va., and the Baker Mountain mine 
in adjoining Prince Edward County, Va. 
C-E Minerals, Inc., operated the Graves 
Mountain mine in Lincoln County, Ga. 

Domestic kyanite output in 1975, as 
measured by the quantity sold or used, was 
somewhat lower in tonnage and value than 
in 1974. Specific kyanite production statis- 
tics for 1975 (as well as for all years since 
1949) are withheld to avoid disclosure of 
individual company confidential data. 


somewhat lower in tonnage and value 
compared with 1974. U.S. exports of 
kyanite and related minerals have shown 
an increasing trend over the last several 
years, including 1975. U.S. imports, how- 
ever, have decreased from 7,600 tons in 
1955 to 65 tons in 1975. 

Activities of U.S. companies included 
the C-E Minerals, Inc. plant expansion at 
Graves Mountain, Ga., and Kyanite Min- 
ing Corp.'s construction work on its third 
concentrating plant near Willis Mountain, 
Va. Ethyl Corp. continued its development 
program at Woodrat Mountain, Idaho. 

Legislation and Government Programs.— 
The allowable depletion rates for kyanite, 
established by the Tax Reform Act of 1969 
and unchanged through 1975, were 22% 
for domestic production and 1496 for 
foreign operations. 

The U.S. Geological Survey's Office of 
Minerals Exploration provides government 
loans of up to 50% of approved costs for 
the exploration of eligible kyanite deposits; 
no loans for that purpose were made in 


1975. 


PRODUCTION 


Synthetic mullite production showed a 
noticeable drop, both in tonnage and value, 
compared with 1974. Output in 1975, 
coming from five companies, was largely 
high-temperature sintered material. Pro- 
ducers were A.P. Green Refractories Co. 
at Philadelphia, Pa.; C-E Minerals, Inc. 
at Americus, Ga.; Harbison-Walker Re- 
fractories at Eufala, Ala.; and Taylor Re- 
fractories Division, NL Industries, Inc. at 
Greenup, Ky. Electric-furnace fused mullite 
was produced by the Carborundum Co. at 
Niagara Falls, N.Y. 


1Physical scientist, 
Miner 


Division of Nonmetallic 
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Table 1.—Synthetic mullite production in 
the United States 


Quantity Value 


(short  (thou- 

tons) sands 
n 55,077 $4,945 
aaa 46,389 4,080 
KEE 58,176 5,211 
e 41,508 5,895 
¿Z 24,147 8,350 


CONSUMPTION AND USES 


Kyanite and related materials, conform- 
ing to the established end use pattern, were 
consumed in 1975 mostly in the manufac- 
ture Of high-alumina or mullite-class re- 
fractories and in lesser quantities as in- 
gredients in some ceramic compositions. 
Imported Indian kyanite was calcined in 
its natural lump form, after which it was 
usually separated into designated particle- 
size ranges for use chiefly as a grog. Do- 
mestic kyanite, already ground to minus 
35-mesh as required by the flotation process 
used in its separation and recovery, was 
marketed in the raw form or after heat 
treatment; that is, as mullite, which was 


sometimes further reduced in particle size 
before use. In the 35- to 48-mesh range, the 
mineral was used mostly in monolithic 
refractory applications such as for high- 
temperature mortars or cements, ramming 
mixes, and castable refractories, or with 
clays and other ingredients in refractory 
compositions for making kiln furniture, in- 
sulating brick, firebrick, and a wide variety 
of other refractory articles. More finely 
ground material, minus 200-mesh for ex- 
ample, was used in body mixes for sanitary 
porcelains, wall tile, precision casting 


molds, and miscellaneous special-purpose 
ceramics. 


PRICES 


Engineering and Mining Journal, De- 
cember 1975, listed prices for kyanite, 
f.o.b. Georgia, ranging from $63 to $118 
per short ton for bulk shipments and $9 
more per ton for bagged material. 

Price ranges quoted for kyanite-group 
materials in Ceramic Industry Magazine, 
January 1976, were as follows: 


The December 1975 issue of Industrial 
Minerals (London) quoted kyanite-group 
price ranges approximately equivalent 
(with some uncertainty due to a floating 
exchange rate) to the following: 


Per short ton 

Andalusite, Transvaal, c.i.f. main 

European Dell 
Kyanite, Indian, f.o.b ~.......... 92 
Sillimanite, Indían, natural 

bagged, CFF 73 nominal 
Kyanite, Indian, caleined. f. o. b. 

Calcutta coccion scams $174-188 


FOREIGN TRADE 


Per short ton 
Andalusite 2222222 830-360 
Vanille wecosnccusecceacedscuceatucs 68-116 
Mullite, calcined ..........-.-.......- 275-285 
Mullite, fused ............-.----.-- 160-450 
U.S. exports of kyanite and related 


minerals in 1975 showed an increase com- 
pared with 1974, while imports decreased. 
From 1955 to 1975, U.S. imports of kyan- 
ite minerals have diminished from 7,600 
tons to 65 tons. It can be supposed that 
the greater part of the material currently 
being exported consists of mullite. It 
should be noted, however, that some ele- 


ment of uncertainty is inherent in such 
conclusions because the Bureau of the 
Census export figures, on which they are 
based, do not clearly distinguish synthetic 
mullite from some other mullite-containing 
materials prepared by high-temperature 
processing of certain bauxitic and kaolinitic 
minerals. 
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Table 2.—U.S. exports and imports for consumption of kyanite and related minerals 


1973 1974 1975 
Quantity Quantity Quantity 
(short Value (short Value (short Value 
tons) tons) tons) 
Exports: 
Argentina 257 $21,279 110 $14,028 160 $14,926 
Australia 2222222222 7,145 266,817 12,578 656,843 9,918 615,663 
Belgium- Luxembourg 1.452 276,476 1,305 97,557 221 58,062 
TAS] casuales 8,965 181,819 2,465 217,708 582 29,700 
Canada ` — ee e ~~. ~~ 6,010 423,327 6,848 468,929 5,175 861,361 
Colombia 89 5,547 210 14, 656 30 0,86 
Denmark 2222 912 62,664 E 134 11,919 
France 803 102,263 286 57,057 600 69,973 
Germany, West annnnam 49,081 2,489,435 54,090 2,908,878 65,487 3,582,084 
Guatemala 2222222222 GE — 1 8,428 XN we 
Hong Kong EE = 809 48 7,262 
Ill ³ AAA 8 518 a nes 200 11,255 
Haly ds a 4,859 372,819 12,085 970,953 13,066 921,974 
JADAN AAA 2,788 220,297 16,483 988,077 30,666 1,796,826 
Mexico 2222 2,731 192,239 4,776 366,032 3,045 818,874 
Netherlands 6,449 405, 806 12,159 606,341 1,120 84,598 
New Zealand 369 34,697 40 3,519 20 1,690 
Philippines 271 82,117 151 17,726 12 2,205 
South Africa, Republic of .... 3,909 251,574 32 5,573 8 1.168 
SDI ³·¹ ⁰ usus KS Fäi 4,289 202,804 zc S 
Sweden ` eege 811 56,761 5,365 335,787 5, 755 885,925 
Switzerland 22 EP deg 84 6,851 Ze == 
Taiwan . bs = 66 1,896 49 8,542 
D S.S eco 8 Gg pe = 1,784 170,182 
United Kingdom 826 64,088 1,746 185,058 11,110 789,346 
Venezuela 949 86.080 622 65,188 850 137,280 
Other 2:244 ee dls 85 5,270 67 4,286 113 9,277 
!; zu: dee ee 93,714 5,551,893 135,982 8,204,974 150,369 9,855,411 
Imports: 

Feen. 8 2 926 ue Lu EN SN 
Indi usceclenimowescteseses 177 9,080 110 4,989 65 2,849 
Mexico 22222222222 La = 17 2,005 — Ste 
Netherlands Sa ENE 11 620 SES SP 
South Africa, Republic of .... 42 8,218 56 4,848 SR BR 
ß issinnnnukii 221 18,224 194 12,412 65 2,849 


WORLD REVIEW 


Complete statistical information is not 
available on foreign production of kyanite- 
group minerals and materials. Although 
official data are not available, it was esti- 
mated that in excess of 77,000 tons of 
kyanite and related minerals was produced 
in the U.S.S.R. in 1974. Interest was being 
maintained in potential kyanite deposits in 
Austria, Botswana, Canada, Kenya, Li- 
beria, Malawi, Norway, Scotland, the Re- 
public of South Africa and Tanzania.* 

Brazil.—Plans were made to build a 
mine-mill facility in Minas Gerais State to 
produce  refractory-grade  kyanite. The 
company, Mineração Interex do Brasil 
Ltda., is a joint venture between Adela 
Empreendimentos of Sáo Paulo and Nord 
Resources of Albuquerque, N. Mex. The 
project will require an estimated $800,000 
to construct a 16,500-ton-per-year kyanite 
plant, with the new facility scheduled «o 
be onstream in mid-1976.* 


France.—Denain-Anzin Minéraux re- 
ported andalusite production of slightly 
under 11,000 tons in 1974 from their 
Glomel deposit in Brittany. Recently in- 
stalled facilities are producing ground ma- 
terial in different mesh sizes. New capacity 
was to be put into operation by the end 
of 1975, bringing output capability of 
Glomel to 44,000 tons per year.“ 

Germany, West.—Imports of kyanite- 
group minerals amounted to 21,035 tons 
in 1973. The principal countries of origin 
and the percent supplied were the Republic 
of South Africa 41%, India 24%, the 
United Kingdom 1796, and France 8%. 
In 1974, kyanite-group imports were 
26,870 tons. The principal suppliers and 
the share provided were the Republic of 


2 Black, C. D. G. Sillimanite Minerals. Mining 

Annual Review (London), June 1975, p. 128. 

3 Engineering and Mining Journal. V. 176, No. 
10, October 1975, P: 159. 

t Work cited in footnote 2. 
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South Africa 35%, India 23%, the United 
Kingdom 17%, and France 12%.° 
India.—Indian production of kyanite is 
derived from three localities. The Lapsa 
Buru deposit contains a high quality kyan- 
ite. The Geological Survey of India has 
estimated kyanite reserves of 60% to 62% 
Al;Os at 4.2 million tons. Apart from this 
are 74.3 million tons of 3096 kyanite-quartz 
rock in the Singhbhum district, the poten- 
tial of which has yet to be evaluated.? 
Production of sillimanite has been in the 
range of 3,500 to 4,500 tons per year, and 
reserves, estimated at 500,000 tons, are 
ample. To meet a domestic demand of 
16,500 tons per year, however, production 
would have to be raised and additional 
resources assessed (for example, the silli- 
manite-quartz rock deposits in Karnataka). 
At yearend 1975, Rare Earth Ltd. was 
constructing a $2.9 million monazite sand 
separation plant on a 26-square-mile area 
in Gopalpur in Southern Orissa. Various 
minerals are to be produced, including an 
estimated initial annual output of 60,000 
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tons of sillimanite.? 

At the end of 1973, the Geological Sur- 
vey of India reported finding an andalusite 
deposit covering 6 square miles near Nagar 
Untari in Bihar. Reserves were tentatively 
estimated at 4 million tons of ore per yard 
depth.” 

South Africa, Republic of. The Republic 
of South Africa, the leading producer of 
sillimanite among market economy coun- 
tries, has deposits of sillimanite-corundum 
rock occurring in schists and gneisses. The 
sillimanite-bearing schists have an alumina 
content of 55% to 60%, but the extremely 
hard sillimanite-corundum rock can be as 
high as 75% Al;Os. Production was down 
during the first half of 1974 compared 
with 1973, but exports were being main- 
tained at the usual level of 7,500 tons 
during January-June 1974. 

Large deposits of andalusite exist in the 
Transvaal. Production in the first half of 
1974 was 36,000 tons, with about 20% 
being exported.“ 


Table 3.—Kyanite, sillimanite and related materials: World production, by country ' 


(Short tons) | 
Country and commodity ? 1978 1974 1975 » 
Australia: Si ĩðVꝗ ⁰ 708 828 e 825 
ndia: 
Sante Geen r 64,171 49,911 e 56,500 
Sint ð aces ctsis mtus oid on rod ñ r 8,459 8,215 e 9,800 
Korea, Republic of: Andalusite 2222 91 127 e 145 
South Africa, Republic of: 
an,, e ß R 66,912 70,557 85,042 
SI ³oww 21,298 14,426 18,641 
Spain: Andes e ri 6,173 8,059 e 8,000 
United States: 
ain, d . W W W 
Synthetic mullite e EE 58,176 41.508 24,147 


e Estimate. p Preliminary. r Revised. 


pany confidential data 


W Withheld to avoid disclosing individual com- 


1 Owing to incomplete reporting, the table has not been totaled. 


2 In addition to the countries listed 


, a number of other countries presumably produce kyanite and 


Ie. minerals, but output data are not reported and no basis is available for estimates of output 
3 In addition, sillimanite clay (also called kaolinized sillimanite) is produced, but available infor- 


mation is inadequate to make reliable estimates. 


TECHNOLOGY 


Drilling programs on ore bodies immedi- 
ately adjacent to their current mining 
operations were conducted by both major 
kyanite producers (C-E Minerals, Inc. and 
Kyanite Mining Corp.). This resulted in 
the further increase of their already large 
proven ore reserves. What reportedly could 
be the world's largest kyanite deposit was 
purchased by Kyanite Mining Corp. The 
Crocan Lake deposit, near North Bay, On- 
tario, is said to contain at least 50 million 


tons of ore occurring to an explored depth 
of 100 feet. 
In 1975, the expansion of the C-E Min- 


5 Industrial Minerals (London). West German 
1375, v. 54. Minerals Imports 1973-74. No. 93, June 

6 Pages 127-128 of work cited in footnote 2. 

7 Work cited in footnote 

8 Embassy, New Delhi, India. Selected Sei- 
ence and à Technology Items from the Indian Wee 
May- t 1975. State Department Airgram A- 
389, ] Dus 17, 1975, p. 4. 

9 Work cited i in footnote 2. 

10 Work cited in footnote 2. 
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erals’ Graves Mountain plant increased the 
company's capacity to 70,000 tons per 
year. Construction continued on Kyanite 
Mining's third concentrating plant, at the 
East Ridge deposit, immediately east of 
Willis Mountain. This new plant is sched- 
uled for completion by fall 1976, with a 
productive capacity of 100,000 tons per 
year. 

In the Western United States, Ethyl 
Corp. continued its development program 
at Woodrat Mountain, Idaho. The com- 
pany was reportedly looking for an electro- 
lytic plant site with 400,000 kilowatts 
per year of guaranteed power to process 
the kyanite concentrates into a new 
product.” 

Construction was underway in 1975 on a 
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blast furnace, said to be the largest in the 
Western Hemisphere, at Bethlehem Steel 
Corp., Sparrow's Point, Md. Some use was 
made of mullite refractories in the stoves." 

For many practical applications of 
ceramic materials, it is desirable to know 
certain properties of these materials. In 
conjunction with this, a commercial mullite 
material was analyzed with respect to its 
composition, microstructure, and mechan- 
ical properties.“ 


11 Radcliffe, D. Industrial Mineral Commodities 
(Kyanite). Min. Eng., v. 28, No. 3, March 1976, 


P. e 

1? Brick & Clay Record. Yard Talk. V. 166, No. 
4, April 1975, p. 55. w. 

13 Lewis, D. Mechanical Characterization of 
Commercial Ceramic Materials. . Ceram. Soc. 
Bull., v. 54, No. 3, March 1975, pp. 310-311. 
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Lead 


By J. Patrick Ryan and John M. Hague 


In 1975, world mine production of lead 
declined slightly from the 1974 level, but 
remained near the average of the last 5 
years at about 3.80 million tons. Smelter 
production was 3.71 million tons, down 
about 4% from the peak output achieved 
in 1974. World metal consumption de- 
creased about 10% and was moderately 
less than metal production; the excess pro- 
duction was balanced by a net buildup in 
producers! and other stocks. Only minimal 
sales were made from the U.S. Govern- 
ment stockpile during the year. World pro- 
ducers stocks outside centrally planned 
economy countries increased from approxi- 
mately 270,000 tons at the beginning of 
the year to 360,000 tons at the end of 
May, declined thereafter to 266,000 tons 
in October, and rose again to 296,000 tons 
at yearend. Consumer stocks declined dur- 
ing the year in the United States and the 
United Kingdom but increased in Japan. 
The U.S. producer price of lead remained 
at 24.50 cents per pound through the first 
quarter, virtually at parity with the London 
Metal Exchange (LME) price. It then 
dropped to 22.5 cents in May and to 19 
cents in June, increased to 20 cents 
through November, and dropped to 19 
cents in December. During the last 3 
quarters, the U.S. producers price was 
3 to 4 cents above the equivalent LME 
cash price, which was about 15.5 cents 
per pound at yearend. 

Domestic mine production decreased 
696 from the record high level of 1974 
to 621,500 tons in 1975. Primary refinery 
output from domestic and foreign concen- 
trates also declined about 796 to 638,250 
tons. Secondary smelter output dropped 
to 658,500 tons, nearly 6% below the 
record output of 1974. 

U.S. consumption of lead, reflecting the 
falloff in demand attributed to the general 


business recession, declined to 1.30 million 
tons, about 19% below the record high 
reported in 1974 and the lowest level of 
consumption since 1967. Most of the de- 
cline was in the transportation sector of 
the economy; batteries for the automotive 
industry and antiknock additives in gaso- 
line, which together accounted for 70% 


of total lead consumption, were down 


18% and 17%, respectively. Lead used in 
pigments, ammunition, and most other 
metal products was also substantially less 
than in 1974. 

Stocks of refined and antimonial lead 
at primary plants increased 44,000 tons 
during the year to 81,300 tons at yearend. 
Consumers! stocks of refined soft lead and 
lead in antimonial lead and other alloys 
declined from 165,400 tons in January to 
131,700 tons at yearend. 

Legislation and Government Programs.— 
The General Services Administration 
(GSA) reported that commitments to pur- 
chase surplus lead from the Government 
stockpile fell sharply in 1975. Sales were 
suspended in the third quarter when stocks 
held by primary producers reached the 
cutoff level. The stockpile objective was 
unchanged at 65,100 tons. The uncom- 
mitted stockpile surplus at yearend was 
536,519 tons, of which 71,621 tons was 
available for disposal under long-term con- 
tracts. Actual physical drawdown of gov- 
ernment stocks during 1975 was about 
7,000 tons, leaving a total inventory in 
storage of 601,670 tons on December 31. 

The Environmental Protection Agency 
(EPA) under authority of the Federal 
Water Pollution Control Act, as amended, 
published proposed effluent limitations and 
guidelines for existing and new ore mining 
and dressing facilities to be achieved by 


1 Physical scientist, Division of Nonferrous Met- 
als. 
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the application of best available technol- 
ogy. The quantity of pollutants discharged 
in mine drainage from lead-bearing ores 
and from mills employing the flotation 
process will be limited to a maximum for 
any 1 day of 0.4 milligrams per liter and 
shall not exceed an average of 0.2 milli- 
grams per liter for 30 consecutive days. 

The Electric Vehicle Research, Develop- 
ment, and Demonstration Act of 1975 
(H.R. 8800) was introduced in the 94th 
Congress, 1st session. The bill authorizes 
a Federal program to promote electric 
vehicle technologies and demonstrate the 
commercial feasibility of electric vehicles. 
The research, development, and demon- 
stration program would be carried out by 
the Energy Research and Development 
Administration (ERDA). The bill was 
read twice and referred to the Senate 
Committee on Commerce. If enacted, the 
legislation could have a major impact on 
lead-acid battery manufacturers and the 
lead-mining industry. 

The Occupational Safety and Health 
Administration (OSHA) revised workplace 
standards for lead by reducing permissible 
employee-exposure limits from 200 micro- 
grams to 100 micrograms per cubic meter 
of air based on an 8-hour time-weighted 
average. Implementation of the standard 
would require all employers in whose 
workplace there is lead, inorganic lead 
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compounds, or organic lead salts, to make 
an initial determination of whether em- 
ployee exposure to lead exceeds an “action 
level” of 50 micrograms per cubic meter 
of air. Where levels exceed the permis- 
sible 100-microgram limit, employers must 
use all “feasible engineering controls” to 
reduce exposures. 

The full U.S. Circuit Court of Appeals 
for Washington granted a rehearing on a 
petition by EPA of a three-judge panel 
decision in December 1974 that ruled 
EPA's phasedown of lead-in-gasoline reg- 
ulations were invalid. The rehearing was 
held on May 30, 1975, but no decision 
had been issued at yearend. 

The International Lead and Zinc Study 
Group (ILZSG) held its 19th session in 
Geneva, Switzerland, November 3-8 to 
review the situation and outlook for lead 
and zinc. ILZSG provided estimates of 
production and consumption of lead and 
zinc that reflected changes brought about 
by the sharp downturn in world economic 
activity in 1975, and forecast increases in 
metal output and consumption in 1976 
based on improved economic conditions. 
A review of new mine and smelter projects 
disclosed plans for several new secondary 
lead smelter projects and small increases 
in lead- and zinc-mine capacity in many 
countries. 
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Figure 1.—Trends in the lead industry in the United States. 
Table 1.—Salient lead statistics 


(Short tons unless otherwise specified) 
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1971 1972 1978 - 1974 1975 
United States: 
Production: 
Domestic ores, recoverable lead 
content 5.2 . em eda: 578,550 618,915 608,024 663,870 621,464 
1 thousands $159,679 $186,046 $196,465 $298,742 $267,280 
Primary lead (refined): 
From domestic ores and base 
bullion: Zeie 578,022 577,398 567,256 680,078 580,215 
From foreign ores and base 
, 76,993 108,001 107,260 92,946 105,907 
Antimonial lead (primary lead 
eontent 2 16,116 8,185 18,223 9,867 2,125 
Secondary lead (lead content 596,797 616,597 654,286 698,698 658,456 
Exports of lead materials, excluding 
i pee eons 5,926 8,876 66,576 61,982 21,266 
Imports, general: | 
Lead in ore and matte 65,998 101,282 109,947 94,299 87,560 
Lead in base bullion 41 895 4 831 462 
Lead in pigs, bars, and old 198,970 245,858 181,486 119,579 105,876 
Stocks Dec. 81 (lead content): 
At primary smelters and refineries . 121,660 145,573 89,847 121,051 156,580 
At consumer plants 125,577 118,544 124,121 166,589 133,815 
Consumption of metal, primary and 
secondary |. Ll EEN nee 1,481,514 1,485,254 1,541,209 1,599,427 1,297,098 
Price: Common lead, average, cents 
per pound? .... LL Lc LL LLL J. 13.89 15.08 16.29 22.53 21.58 
World: 
Production: 
A ß A 8,742,950 8,801,094 78,848,728 7 3,832,499 3,787,804 
Sl! ⁵³ ZAV ⁵ 8,590,780 3,723,409 * 8,887,864 * 8,858,205 3,713,691 
Price: London, common lead, average, 
cents per pound onm 11.52 13.68 19.47 26.88 18.73 
r Revised 


1 Quotation for 1971 at New York and for 1972-75 on a nationwide, delivered basis. 
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DOMESTIC PRODUCTION 


MINE PRODUCTION 


U.S. mine output of lead in 1975 
dropped 696 to 621,500 tons from the 
record high achieved in 1974. Monthly 
production reached a maximum of 58,500 
tons in March, about 6,500 tons less than 
the maximum achieved in October 1974. 
Production from Missouri mines decreased 
8% to 516,000 tons and accounted for 
8396 of the Nation's total output of lead. 
Production in Idaho, which provided 8% 
of the total, was down 1,300 tons from 
the 1974 level. Colorado's production in- 
creased 2,500 tons, largely reflecting a 
substantial gain in ore treated at the 
Resurrection mine. Utah's output of lead 
rose 2196 in 1975 from the more than 
70-year low recorded in 1974. Lower pro- 
duction at Kennecott Copper  Corp.'s 
Burgin mine was more than offset by 
new production at the Ontario mine near 
Park City, which began operations in May 
1975. The Ontario mine is a joint venture 
of ASARCO Inc. and The Anaconda Com- 
pany, and is managed by the latter. 

The Buick mine, jointly owned by 
AMAX Lead Co. of Missouri and Home- 
stake Mining Co., was the Nation’s leading 
lead producer for the fifth consecutive 
year, with a record output of ore. How- 
ever, lower lead and zinc grades kept 
lead-concentrate production at approxi- 
mately the same level as in 1974, and 
zinc concentrate production was 9,400 tons 
less than in 1974. Ore milled in 1975 
totaled 1.63 million tons averaging 11.7% 
lead and 3.6% zinc, from which 251,500 
tons of lead concentrate and 45,800 tons 
of zinc concentrate were produced. Total 
ore reserves increased 1.6 million tons dur- 
ing the year to nearly 28.4 million tons at 
yearend. Average grade of the reserves 
was 7.1% lead and 2.0% zinc compared 
with an average of 8.1% lead and 2.2% 
zinc at yearend 1974.2 

The seven leading mines, all in Mis- 
souri, contributed 79% of the total U.S. 
mine production of lead. The 12 leading 
mines produced 91%, and the 25 leading 
mines accounted for 99% of the total. 
About 4,600 persons were employed at the 
Nation’s lead, lead-silver, and lead-zinc 
mines and mills in 1975. Output of lead 
and zinc from these mines was approxi- 
mately 173 tons per man-year. Average 


grade of lead ore mined was 6.17% lead 
and 0.89% zinc, compared with 6.24% 
lead and 1.01% zinc in 1974. 

In Missouri, St. Joe Minerals Corp., the 
Nation’s largest lead-mining company, cut 
back operations at its four southeast 
Missouri mine-mill units during part of 
the year. The 1975 production of lead in 
concentrates was reported at 201,434 tons, 
46,060 tons less than in 1974. St. Joe’s 
four mine units—Fletcher, Viburnum, In- 
dian Creek, and Brushy  Creek—ac- 
counted for approximately one-third of 
U.S. mine production in 1975. The cor- 
poration reported that its productivity 
index, tons produced per man-shift worked 
underground, increased as a result of 
extensive automation from 30.8 at the 
older facilities to 56.8 at the newest, 
Brushy Creek? 

In Idaho, Hecla Mining Co. reported 
that its Lucky Friday mine produced 
173,245 tons of ore assaying 10.71% 
lead, 1.29% zinc, and 14.96 ounces of 
silver per ton in 1975, .compared with 
165,700 tons assaying 9.93% lead, 1.18% 
zinc, and 13.53 ounces of silver per ton 
in 1974. About 18,300 tons of lead was 
recovered in the concentrates produced. 
Ore reserves at Lucky Friday at yearend 
were 505,000 tons, compared with 539,000 
tons reported a year earlier. Hecla also 
reported that ore production at the Star- 
Morning mine, jointly owned by Hecla 
(30%) and The Bunker Hill Co. (70%), 
increased slightly to 282,160 tons. Hecla’s 
share of the 1975 production was 84,648 
tons assaying 5.00% lead, 5.64% zinc, 
and 2.49 ounces of silver per ton. The 
concentrates produced yielded about 3,900 
tons of lead. Hecla’s 30% share of the 
computed ore reserves increased 18,000 
tons to 394,000 tons at yearend.‘ 

The Bunker Hill Co. reported that pro- 
duction from company owned and con- 
trolled mines aggregated 33,000 tons of 
lead, 2,000 tons more than in 1974. The 
company also reported that proven and 
probable ore reserves at yearend in the 
Bunker Hill mine totaled 3.08 million 
tons averaging 2.3% lead, 3.5% zinc, and 
1.3 ounces of silver per ton. In addition, 


; ? Homestake Mining Co. 1975 Annual Report. P. 
`3 St. Joe Minerals Corp. 1975 Annual Report. P. 
A Hecla Mining Co. 1975 Annual Report. Pp. 6-7. 
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the company's 70% interest in the proven 
and probable reserves of the Star mine 
totaled 699,000 tons averaging 7.1% lead, 
7.8% zinc, and 4.1 ounces of silver per 
ton." 

In Colorado during 1975, Idarado Min- 
ing Co. treated 406,000 tons of lead-zinc- 
copper ore averaging 2.28% lead, 3.24% 
zinc, and 0.6396 copper, compared with 
396,600 tons averaging 2.46% lead, 3.33% 
zinc, and 0.5596 copper treated in 1974. 
Ore reserves at yearend 1975 decreased 
696 to 3.66 million tons averaging 3.0596 
lead, 4.42% zinc, and 0.6796 copper. The 
company reported that major negative fac- 
tors in 1975 were higher mine operating 
costs and sharply increased smelter treat- 
ment charges. At the Leadville Unit mine 
also known as the Resurrection mine, a 
joint venture of ASARCO, Inc. and New- 
mont Mining Corp., 203,000 tons of 
lead-zinc-silver ore was treated, about 
40,000 tons more than in 1974. The aver- 
age grade of ore milled in 1975 was 
4.2396 lead, 8.6896 zinc, and 2.2 ounces 
silver per ton, compared with 4.49% lead, 
9.6096 zinc, and 2.5 ounces of silver per 
ton in 1974. Ore reserves at the Resur- 
rection mine at yearend 1975 were esti- 
mated at 2.27 million tons averaging 5.1% 
lead, 9.9% zinc, and 2.7 ounces of silver 
per ton. Although total ore reserves de- 
clined 14% in 1975, the average grade 
was slightly higher than in 1974.? 


SMELTER AND REFINERY PRODUCTION 


Output of primary refined lead and 
lead in antimonial lead from the Nation's 
five primary refineries in 1975 totaled 
638,247 tons, about 796 less than the 46- 
year production record achieved in 1974. 
About 83% of the total output was re- 
covered from domestic ores, compared with 
8596 in 1974. Antimonial lead production 
at primary refineries dropped to 6,029 tons, 
less than one-half of 1974 production. The 
average antimony content of the alloy 
increased from 8.8% to 9.4%. 

At the Herculaneum, Mo., smelter of 
St. Joe Minerals Corp., production of lead 
and lead alloys in 1975 totaled 185,890 
tons, 19% less than in 1974. The falloff 
in metal production was attributed largely 
to a reduction in smelter operations to 
60% of capacity during part of the year.’ 

ASARCO reported that its Omaha, 
Nebr., and Glover, Mo., refineries pro- 
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duced 200,100 tons of lead, about 8% 
less than in 1974. The company also re- 
ported that major environmental improve- 
ments were being designed at its El Paso, 
Tex., smelter to meet State air-quality 
standards. These include a totally enclosed 
ore-handling system, a new lead sinter 
plant, and an acid plant to treat sinter 
plant gases. At East Helena, Mont., a 
400-ton-per-day acid plant was being con- 
structed to meet clean air requirements. 
The East Helena smelter modifications 
and new facilities were scheduled for com- 
pletion in 1977, and those at El Paso were 
to be completed in 1978. Base bullion 
produced at the East Helena and El Paso 
custom smelters were treated at the Omaha 
refinery. Most of the concentrate treated 
at the Glover smelter-refinery was pro- 
duced at the Kennecott Copper Corp. 
Ozark mine at Sweetwater, Mo. The East 
Helena smelter processed ores and con- 
centrates from about 125 domestic mines 
in 9 States and from mines in Australia, 
Canada, Colombia, and Peru. The El Paso 
smelter processed ores and concentrates 
from approximately 40 domestic mines in 
8 States and from mines in Australia, 
Canada, Colombia, Honduras, Nicaragua, 
and Peru. The company reported that a 
new ventilating system was being installed 
to meet OSHA standards and that it had 
completed a closed-circuit water system 
to eliminate discharge of liquid effluent 
from the plant property.? 

The AMAX-Homestake smelter-refinery 
at Boss, Mo., produced 136,000 tons of 
refined lead from the treatment of 197,000 
tons of concentrates in 1975, 1,800 tons 
more lead than in 1974. Approximately 
one-half of the metal produced was de- 
rived from concentrates treated on toll. 
The company reported that gaseous and 
liquid effluents have been effectively con- 
trolled through close monitoring of the air 
and streams of the surrounding area.“ 

The Bunker Hill smelter-refinery of 
Gulf Resource and Chemical Corp. pro- 
duced 123,000 tons of lead, about the 
same as in 1974. The company reported 
that productive operations approached 
capacity during the first 7 months of 1975 


5 Gulf Resources and Chemical Corp. 1975 An- 
nual Report. P. 9. 

6 EH Mining Corp. 1975 Annual Report. 

7 Page 6 of work cited in footnote 3. 

$ ASARCO Inc. 1975 Annual Report, Pp. 9, 18. 

® Page 8 of work cited in footnote 2. 


818 


despite periodic curtailments to meet en- 
vironmental regulations governing the 
emission of sulfur oxides. More stringent 
regulations effective August 1, combined 
with unusually adverse weather conditions, 
necessitated more frequent and longer 
smelter interruptions and some loss of 
production in the fourth quarter. The 
Bunker Hill smelter processed concentrates 
from mines in seven States, and Canada, 
Greenland, and Peru. 

Secondary smelter production from 
recycled materials in 1975 dropped nearly 
6% below the record output of 1974 to 
658,500 tons, about 51% of the total 
smelter and refinery production. Approxi- 
mately 115 secondary plants were engaged 
in recovering lead and lead alloys from 
recycled scrap materials during the year. 
Five plants closed during the year. Sec- 
ondary metal output represented about 
51% of total lead consumption in 1975. 
Approximately 4196 of the total secondary 
lead production was recovered in the form 
of lead metàl, and the remainder, as 
antimonial lead and other lead alloys. 
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RAW MATERIAL SOURCES 


Primary smelters and refineries processed 

ores and concentrates from domestic mines 
yielding 531,900 tons of refined lead and 
antimonial lead, about 83% of the total 
refinery production. Refined and anti- 
monial lead recovered from imported con- 
centrates smelted during the year totaled 
106,400 tons, 9,440 tons more than in 
1974. Lead recovered from lead scrap 
processed at primary plants increased 
nearly 1,800 tons to about 3,300 tons con- 
tained in antimonial lead. 

Scrap materials consumed in 1975 to- 
taled 909,300 tons, about 19,900 tons less 
than in 1974. New scrap in the form of 
purchased drosses and residues from a 
variety of sources aggregated 136,100 tons, 
about 15% of the total scrap processed, 
compared with 129,400 tons, about 14% 
of the total input, in 1974. The remainder, 
old scrap, was largely battery plates, with 
smaller quantities of cable lead, soft and 
hard lead, type metal, solder, and babbitt. 
A small amount of reclaimed scrap totaling 
about 5,400 tons in 1975 was imported 
for processing in domestic plants. 


Buick = 
Fletcher 

Magmont 

Ozork 

Viburnum No. 27, 28, & 29 
Indian Creek No. 23 & 32 
Brushy Creek 


Figure 2.—Lead mines and smelters in the United States. 
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CONSUMPTIÓN AND USES 


Domestic consumption of lead in 1975 
dropped to 1.30 million tons, 19% below 
the record high of 1974 and the lowest 
level of consumption since 1967. On a 
monthly basis, consumption ranged from 
a low of 88,600 tons in July to a high of 
nearly 133,700 tons in October. The use 
of lead declined in all major product cate- 
gories. In metal products, battery require- 
ments dropped 18%, ammunition was 
down 14%, and solders declined 13%. 
Lead used in pigments, principally red 
lead and litharge, was down 3296, and 
lead used in gasoline antiknock compounds 
decreased 1796. Miscellaneous and other 
unclassified uses of lead combined were 
1296 less than in 1974. According to type 
of material consumed, soft refined lead 
represented 66% of the total consumption; 
antimonial lead accounted for 2996; and 
lead in other alloys, mainly solders and 
bearing metals, accounted for 496. Lead 
in copper-base scrap accounted for 1% 
of the total consumption. 

The 18% falloff in lead requirements 
for battery grids and oxides was attributed 
essentially to the reduction in output of 
motor vehicles using batteries for starting, 
lighting, and ignition (SLI). Approxi- 
mately 47.2 million batteries of this type 
were produced in 1975, 8.5 million less 
than in 1974. Of the total battery pro- 
duction, about 40.7 million were replace- 
ment and 6.5 million were original equip- 
ment. The 17% drop in the quantity of 
lead used in antiknock compounds in 1975 
reflected a reduction in the average lead 
content per gallon of gasoline from about 
1.9 grams per gallon in 1974 to approxi- 
mately 1.7 grams per gallon in 1975. This 
was a result of increased production of 
unleaded gasoline, in conjunction with a 
decrease in the output of premium gaso- 
line. Lead used in battery manufacture 
accounted for about 54% of total lead 
consumption. Lead requirements for anti- 
knock compounds represented 16% of the 
total; pigments accounted for 696; am- 
munition, 696; miscellaneous and other 
unclassified uses, 396; and other metal 
products, the remaining 15%. 

The domestic supply of lead metal from 
all sources—primary and secondary pro- 
duction, imports for consumption, industry 
stock changes, and stockpile releases— 
totaled about 74,100 tons (596) more 


than reported consumption and exports. 
The apparent excess supply in 1975 was 
attributed largely to unreported consump- 
tion, incomplete export data, and stock 
buildup, especially by small producers and 
dealers that do not report to the Bureau 
of Mines. 


LEAD PIGMENTS 


Pig lead used in the production of lead 
oxides and pigments totaled nearly 495,700 
tons, about 1196 less than in 1974. The 
quantity of lead used in making black 
oxide decreased 11% and accounted for 
71% of the total lead in pigments. 
Litharge production was down 1396 and 
accounted for 25% of the total pigment 
and oxide production in 1975. Most of the 
litharge and black oxide produced went to 
battery manufacturers. Litharge shipments 
for use in the ceramics industry dropped 
27% and accounted for 28% of the total 
litharge shipments. 

Prices.—The published price of basic 
carbonate white lead in carload lots, 
freight allowed, which had remained un- 
changed at 23.9 cents per pound through 
1973 and 1974, was advanced to 32.5 
cents per pound in January. It then re- 
mained unchanged through December 
1975. The quoted price of red lead 
(Pb30,) 95%, in carload lots at works, 
was unchanged at 29.25 cents per pound 
through May, then was reduced early in 
June to 27.75 to 28.0 cents, and remained 
unchanged thereafter to yearend. The price 
quotation on lead silicate (PbSiO;) re- 
mained unchanged at 23 cents through 
mid-August, then was advanced to 25.05 
to 26.05 cents per pound, remaining un- 
changed through December. Commercial- 
grade litharge in carload lots at works 
was quoted at 28.50 to 29.50 cents per 
pound through the first 5 months of 1975. 
The price was reduced in the first week 
in June to 27 to 27.75 cents, and reduced 
again in August to 24.50 cents, remaining 
unchanged thereafter to yearend. 

The value of shipments of white lead, 
red lead, and litharge amounted to $59.4 
million, an average of $428 per ton, com- 
pared with $89.2 million and $494 per 
ton in 1974. 

Foreign Trade.—Exports of pigment-grade 
and other lead oxides totaled nearly 2,300 
tons valued at $1.39 million. Shipments 
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went to 33 countries. Imports for con- 
sumption of lead pigments and compounds 
increased 7% in quantity, but the value 
decreased 25% to $7.5 million. Litharge, 
which comprised 78% of the total quantity 
imported, increased 3996; imports of 
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chrome yellow, comprising 1696 of the 
total, were 4396 less than in 1974. Nearly 
all of the imports of litharge came from 
Mexico; most of the chrome yellow came 
from Japan. 


STOCKS 


Inventories of refined and antimonial 
lead at primary smelters and refineries 
increased steadily during the first 7 months 
from about 37,300 tons at the beginning 
of the year to nearly 110,000 tons in July, 
then trended downward to 81,300 tons at 
yearend. Stocks of lead in base bullion 
were about 1,300 tons more than that of 
1974, but lead in ore and matte stocks 
dropped 9,800 tons to 68,500 tons at 
yearend. 

Stocks of lead in all forms at consumer 
and secondary smelter plants trended 
downward during the year from a high 
of 166,600 tons in January to a low of 


114,100 tons in September, but rose to 
133,300 tons at yearend. Refined soft lead 
constituted 6496 of the total and lead in 
antimonial lead, 3146. 

Stocks of refined lead, lead in antimonial 
lead, and lead in alloys at producers’ and 
consumers” plants totaled 213,000 tons, 
representing about 2 months of domestic 
consumption. Stocks of new and old scrap 
at secondary smelters decreased about 
9,000 tons to about 95,300 tons at yearend. 

Lead stocks in LME warehouses in- 
creased steadily during the year from 
21,760 tons early in January to 94,000 
tons at yearend. 


PRICES 


The U.S. producer price for common 
and corroding-grade lead on a nationwide 
basis as reported by Metals Week remained 
unchanged at 24.50 cents per pound until 
May 1, when ASARCO reduced its price 
to 22.75 cents. ASARCO was followed by 
other producers, both primary and sec- 
ondary, later in the month. ASARCO and 
other producers again reduced the price 
of lead from 22.75 cents to 19.00 cents in 
the first week in June, and this price 
remained unchanged until mid-August 
when the price was advanced 1 cent to 20 
cents per pound. In mid-December, the 
producers! price was reduced to 19 cents 
per pound and remained at that value to 
yearend. The weighted average price for 
the year was 21.53 cents per pound, 
compared with 22.53 cents in 1974. 

The LME cash bid price in terms of 
U.S. currency fluctuated in a narrow range 
near the U.S. producer price during the 


first quarter of the year, trending down- 
ward in April to an average of 21.73 cents. 
The price continued to decline from 20.93 
cents on May 2 to 15.75 cents per pound 
on May 30, averaging 19.1 cents for the 
month. The average LME price for June 
was 15.99 cents. In July, the LME cash 
bid price ranged from 16.3 cents at the 
beginning of the month through a low of 
15.8 cents at midmonth to 17.1 cents 
near monthend. In August, the price 
ranged between 16.8 cents and 17.9 cents, 
averaging 17.4 cents for the month. The 
LME price trended downward in the 
last 4 months to a low average of 15.10 
cents in December. The equivalent aver- 
age LME cash price for the year was 
18.73 cents per pound (based on a 
monthly average Sterling Exchange rate 
of 222.15 cents), compared with an aver- 
age 1974 price of 26.83 cents (with Sterling 
Exchange averaging 233.93 cents). 


FOREIGN TRADE 


Exports of lead metal, lead alloys, and 
lead in scrap materials totaled 71,200 tons, 
about 4196 less than in 1974. Metal and 
alloy exports totaled nearly 21,300 tons, 
about one-third the quantity exported in 


1974. Scrap exported (50,000 tons) was 
about 10,000 tons less than in 1974. On 
a monthly basis, metal exports ranged 
from a high of about 6,900 tons in April 
to a low of 150 tons in December, aver- 
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aging 1,770 tons per month. Scrap exports 
ranged between a high of nearly 7,600 
tons in April and a low of about 2,000 
tons in August, and averaged 4,160 tons 
per month. More than 70% of the total 
wrought and unwrought metal exported 
went to Belgium-Luxembourg and the 
Netherlands. About one-third of the scrap 
shipments went to Canada, and the re- 
mainder, to about 21 other countries. In 
addition, 150,800 tons of lead and zinc 
concentrates valued at $31.5 million was 
exported. Although no breakdown by 
metal type or metal content is available, 
about 8096 of the total shipments went to 
nine European countries and the remainder 
went to seven other countries. 

General imports of lead materials into 
the United States in 1975 were nearly 
10% less than in 1974. Receipts of lead 
in concentrates and other unrefined ma- 
terials were down 796 to 87,560 tons, 
and metal receipts dropped 15% from 
the 1974 level of imports to about 100,500 
tons, the smallest quantity of metal im- 
ported since 1939. The falloff in lead 
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imports in 1975 was attributed essentially 
to decreased industrial demand and the 
high level of domestic stocks. The decline 
in imports of concentrates from Australia 
and Peru, 18% and 40%, respectively, 
was only partially offset by an 81% gain 
in receipts from Canada, a small increase 
in shipments from Honduras, and initial 
shipments from Greenland. Metal receipts 
from Canada and Peru, continuing a de- 
clining trend since 1972, were down 23% 
and 50%, respectively, in 1975. Shipments 
from Australia dropped to zero, but metal 
imports from Mexico were slightly higher 
than in 1974. 

Canada was the leading supplier of 
crude lead materials, accounting for about 
one-third of total imports; shipments from 
Honduras, Australia, and Peru accounted 
for most of the remainder. Canada, Mex- 
ico, and Peru supplied 80% of the total 
metal imported. 

Basic tariff rates remained unchanged 
in 1975 at 0.75 cent per pound on ore and 
concentrates and 1.0625 cents per pound 
on bullion, metal, and dross. 


WORLD REVIEW 


Mine production of lead in 1975 by 
market economy countries totaled 2.78 
million tons, about 39 more than in 1974. 
Smelter production of lead in market econ- 
omy countries, limited to primary metal 
where such information was available, to- 
taled 2.65 million tons, slightly more than 
in 1974. Yugoslavia is included with 
market economy countries for the first 
time, accounting for the apparent gain in 
production. The mine production of cen- 
trally planned economy countries, except 
Yugoslavia, was estimated to be 1.01 
million tons, and smelter production was 
about 1.06 million tons. It is likely that 
the imbalance results from the fact that 
some of the assigned smelter production 
includes metal from secondary sources. 

World mine production declined 1% 
from 3.83 million tons in 1974 to 3.79 
million tons in 1975, and smelter produc- 
tion dropped 4% from 3.86 million tons 
to 3.71 million tons. 

The United States, the leading country 
in producing lead from mine sources, ac- 
counted for 16% of the world total. Other 
countries producing over 100,000 tons of 
lead in mined ore, in descending order of 
production, were the U.S.S.R., Australia, 
Canada, Peru, Mexico, Yugoslavia, Bul- 
garia, North Korea, and the People's 
Republic of China. 


The United States was also the leading 
producer of refined lead. The U.S.S.R. 
probably ranked second, followed by Aus- 
tralia, Japan, Mexico, Canada, Yugo- 
slavia, France, Belgium, Bulgaria, the 
People's Republic of China, North Korea, 
and West Germany; each of these 13 coun- 
tries produced over 100,000 tons of lead 
and, collectively, accounted for 8196 of 
world production. The smelter outputs as- 
signed to Yugoslavia, Belgium, and Bul- 
garia may include recovery from secondary 
materials. 

ILZSG reported preliminary data on 
consumption of refined lead in market 
economy countries as being at least 3.34 
million tons in 1975, about 1846 less than 
the final figure of 4.07 million tons re- 
ported for 1974. The United States was 
the leading consuming country, accounting 
for 3496 of world market economy con- 
sumption. Consumption figures include 
metal from secondary sources. The group's 
reports of world lead-metal production 
indicate a surplus of production over con- 
sumption of approximately 87,000 tons in 
1975. The surplus was probably added to 
producers’ stocks. 

Australia.—Mine production of lead in- 
creased 896 over that of 1974 to 448,700 
tons in 1975. Australia was the world's 
third-ranking source of mined lead. Broken 
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Hill mines, operated close to capacity by 
Zinc Corporation and New Broken. Hill 
Consolidated, produced 178,000 tons (lead 
content). Mount Isa Mines Ltd. increased 
lead production by a small margin, pro- 
ducing lead concentrate from silver-lead- 
zinc ores and smelting the concentrate to 
bullion at the mine site. 

The combined production of refined lead 
and lead bullion in Australia was 342,600 
tons, 8% less than 1974 output. Mount Isa 
Mines produced 145,000 tons of lead 
bullion for further refining in the United 
Kingdom. Broken Hill Associated Smelter 
Pty. Ltd. at Port Pirie produced 184,000 
tons as refined lead, and Sulphide Corp. 
Pty. Ltd. produced 23,000 tons of lead 
bullion for refining elsewhere. 

Consumption of primary lead in Aus- 
tralia declined 2% in 1975 to a total of 
53,000 tons. Batteries accounted for 48% 
of the total; cable covering, 15%; pig- 
ments and chemicals, 10% ; sheet and pipe, 
996; and other lead products, 18%. Sec- 
ondary, lead, used mainly by the battery 
industry, probably added 35,000 tons or 
more to primary usage. 

One of the world's large undeveloped 
resources of lead is in the McArthur River 
area in the Northern Territories. During 
1975, M.I.M. Holdings Ltd. parent of 
Mount Isa Mines Ltd., initiated a $7 mil- 
lion program of metallurgical testing for 
a feasibility study. The complex nature of 
the lead and zinc sulfides in the deposits 
posed a difficult beneficiation problem. The 
deposit was estimated to contain 209 mil- 
lion tons averaging 9.596 zinc, 4.1% lead, 
and 40 grams of silver per ton. 

M.I.M. continued development of the 
Hilton mine 11 miles northeast of Mount 
Isa. Work included bulk ore sampling for 
pilot plant tests. 

Bolivia.—Corporación Minera de Bolivia 
(COMIBOL) provided a large part of 
Bolivia's foreign exchange earnings through 
metal exports. The recent increases in the 
development of Bolivian mines created a 
market for sales of U.S. mining machinery 
and equipment. Although lead is not the 
major mineral product, COMIBOL ex- 
ported 15,700 tons of lead in 1975 and 
produced 13,040 tons from six of the 
mines that it operated. Other minerals 
beside lead showed an excess of exports 
over production in 1975. The “medium 
miners" and small miners" added to the 
export tonnage to make total exports of 


MINERALS YEARBOOK, 1975 


19,500 tons of lead, mainly as concen- 
trates. 

Empresa Nacional de Fundiciones 
(ENAF) and COMIBOL formed a joint 
company in 1975 to construct a $35 million 
lead-silver smelter with a capacity of 
27,500 tons of lead and 4.8 million troy 
ounces of silver per year. Construction was 
to begin in 1978. Reserves of lead ore 
estimated by COMIBOL at the end of 
1975 were 2,300,000 tons containing 
57.300 tons of lead. | 

Burma.—The Burmese Government 
planned to modernize the Bawdwin lead- 
zinc mine with West German financial 
assistance. Burmese production was 11,600 
tons of refined lead, mainly from the 
Bawdwin mine. In fiscal year 1974—75, the 
Bawdwin mine produced over 166,000 tons 
of ore from which lead, antimonial lead, 
zinc, copper, nickel, and silver were 
recovered. 

Canada.—Mine production of lead in 
ores and concentrates was restrained by 
world economic conditions in 1975 but 
recovered in part from the low level of 
1974 to about 395,000 tons, a 12% in- 
crease. Production of primary refined lead 
increased 3696 to 190,000 tons in 1975. 

The 1974 ruling concerning dumping of 
lead imports into the United States was 
directed against Canada and Australia. In 
1975, Canadian producers filed a petition 
seeking revocation of the findings and the 
U.S. International Trade Commission 
scheduled a hearing in July 1975. Hear- 
ings were postponed until January 1976 
and, subsequently the dumping tariffs 
were removed. Despite the repressive in- 
fluence of the dumping hearings, Canada 
remained the largest source of U.S. imports 
of lead, providing 3196 of the total of 
concentrates and metal imported. Of the 
total U.S. imports from Canada in 1975, 
29,000 tons were in concentrates and 
31,000 tons as metal, compared with 1974 
imports of 16,000 tons in concentrates and 
40,000 tons as metal. 


Mine output of lead was from zinc-lead 
mines in eight territories and Provinces: 
Yukon Territory, 3796; British Columbia, 
2096; Northwest Territories, 2096; New 
Brunswick, 1796; Newfoundland, 3%; 
Ontario, 206; and Quebec and Manitoba 
each, less than 196. The largest producer, 
Cyprus Anvil Mining Corp. at Faro, Yukon 
Territory, milled 3,225,000 tons of ore 
containing 129,000 tons of lead. The sec- 
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ond- and third-ranking sources were Pine 
Point Mines, Ltd., in the Northwest Terri- 
tories, producing about 75,000 tons, and 
the Sullivan mine at Trail, British Co- 
lumbia, producing in the range of 70,000 
to 76,000 tons of lead. The Brunswick 
Mining and Smelting Co., a subsidiary 
of Noranda Mines Ltd. in New Brunswick 
produced 59,700 tons of lead, principally 
from the No. 6 mine. The Buchans mine 
in Newfoundland, operated by ASARCO, 
produced concentrates containing 11,900 
tons of lead. 

Canadian lead-metal production came 
from the Cominco Ltd. smelter and re- 
finery at Trail, British Columbia, and the 
Brunswick smelter at Belledune, New 
Brunswick. The Cominco plant produced 
138,000 tons and the Brunswick smelter 
produced 50,900 tons of lead in 1975, but 
both operated far below their rated annual 
capacities of 225,000 and 70,000 tons, 
respectively. 

The excess of lead concentrate produc- 
tion over that treated at the two smelters 
was exported to Japan, 4096; West Ger- 
many, 16%; the United States, 14%; 
the United Kingdom, 8%; Belgium, 7%; 
France, 196; and the balance (1496) to 
other countries. 

Ireland.—The Tynagh mine in County 
Galway, owned by Irish Base Metals Ltd. 
(a subsidiary of Northgate Exploration 
Ltd.), operated throughout 1975, pro- 
ducing 648,000 tons of ore with a grade 
of 3.94% lead, 4.27% zinc, 0.1996 copper, 
and 1.64 ounces of silver per ton. The 
direct operating costs reported for 1975 
were $13.78 per ton of ore mined. 

The mine at Silvermines in County 
Tipperary, operated by Mogul of Ireland 
Ltd., milled 914,000 tons of ore containing 
2.36% lead and 6.58% zinc. Total oper- 
ating costs were approximately $12 million, 
or $13.17 per ton of ore. 

Two companies continued development 
of the zinc-lead mines at Navan. Tara Ex- 
ploration and Development Co. Ltd., the 
discoverer of the deposit, reported that its 
expected production would be 2.5 million 
tons per year of ore, starting in early 1977. 
Ore stockpiled from development work 
prior to June 1975 was 105,000 tons, with 
an estimated grade of 11.4% zinc and 
2.4% lead. During 1975, Tara reached 
agreement with the Irish Government con- 
cerning terms of a lease giving 25% 
equity to the State and a royalty equal to 
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4.5% of profits. The other company, Bula 
Ltd., started to develop the upper end of 
the Navan ore deposit and also reached 
an agreement with the Irish Government 
granting the State a 49% interest. Bula 
planned to mine at a rate of 1.2 million 
tons per year by open pit and under- 
ground methods. Both companies agreed to 
send a portion of their concentrates to an 
Irish zinc refinery if and when such a 
facility is constructed. Until then, con- 
centrates would presumably be shipped to 
European smelters. 

Japan.— Japanese lead smelters operated 
at 70% of capacity during the early 
months of 1975 but were operating at 90% 
of capacity by March 31, 1976, the end 
of the fiscal year. Domestic mine pro- 
duction of lead ores contributed 55,700 
tons of lead content to Japanese smelter 
production. Sales in fiscal 1975 were 
228,000 tons of lead. Sales were divided 
between the major producing companies 
as follows: Nippon Mining Co. Ltd. 12%, 
Mitsubishi Metal Corp. 22%, Mitsui Min- 
ing and Smelting Co. Ltd. 17%, Sumi- 
tomo Metal Mining Co. Ltd. 11%, Dowa 
Mining Co. Ltd. 8%, and Toho Zinc Co. 
Ltd. 30%. Construction of additions to 
its lead smelter by Dowa at Kosaka was 
deferred beyond 1975. Lead exports in 
1975 were 43,500 tons and imports were 
15,307 tons. : 

Mexico.—Lead production in 1975 was 
adversely affected by decreased world de- 
mand and lower prices, with an 18% 
decrease from 240,000 tons in 1974 to 
198,000 tons in 1975. Exports as bars or 
unrefined lead were 111,000 tons. 

The Peñoles group continued construc- 
tion of a smelter and refinery complex for 
lead and silver at Torreon, Coahuila, de- 
signed to achieve a capacity of 209,000 
tons and representing an investment of 
$36 million. Industrial Minera Mexico, 
S.A., had expansion programs underway 
at several of its mining units designed to 
increase its capacity to process lead, zinc, 
and copper ores. Placer Development of 
Canada (34%), a Mexican financial 
group—Bancomer (33% )—and Comisión 
de Fomento Minero (3396) participated in 
Explomin, S.A. de C.V., to explore and 
develop the Real de Angeles silver-zinc- 
lead property in Zacatecas. 

Late in 1975, proposed reforms to the 
Mining Law of 1961 were approved by 
the Congress, giving the Government 
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greater control over and more participation 
in mining activity. The changes provided 
for a reduction in private sector partici- 
pation, the establishment of quotas per 
mining unit, and restrictions on Mexican- 
ized privately owned companies. The Gov- 
ernment hoped that the reforms would 
promote greater activity by small miners 
and an increase in exploration to be 
financed by Government agencies. 
Spain.—Lead-metal production in Spain 
was expected to grow from 81,000 tons in 
1975 to as much as 140,000 tons in the 
next 5 years. Mine production of lead in 
1975 was 64,000 tons from a complex of 
77 mines and 30 treatment plants. The 
construction of the Rubiales zinc-lead 
mine and concentrator continued in 1975 
and was expected to add 16,500 tons of 
lead concentrate to Spanish production 
when completed in 1977. Spain consumed 
127,500 tons of lead in 1975; the ap- 
parent deficit in lead was made up by im- 
ports of concentrates and metal. 
U.S.S.R.—Trade data published by 
ILZSG disclosed that the U.S.S.R. im- 
ported 65,500 tons of lead metal from 
Japan, North Korea, Peru, the United 
Kingdom, West Germany and Yugoslavia, 
and exported 11,800 tons to Finland and 
the Netherlands. Another source estimated 
that total lead-metal exports were 109,000 
tons and imports were 62,500 tons. The 
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World Bureau of Metal Statistics esti- 
mated mine production of lead in the 
U.S.S.R. in 1975 as 556,000 tons and con- 
sumption as 602,000 tons. Secondary lead 
production was estimated to be 105,000 
tons. 

Yugoslavia.—The program of expanding 
lead and zinc production continued in 
1975; $15 million was budgeted for the 
lead share, with the aim of achieving a 
production of almost 200,000 tons of lead 
by 1980. Smelter production in 1975 was 
estimated at 139,000 tons of primary re- 
fined lead. Lead and zinc ores were 
produced from 18 mines and treated at 14 
flotation plants, with concentrates going 
to 2 lead smelters, 1 Imperial lead-zinc 
smelter, and 1 lead refinery. Trepca was 
the major producer, with a mine at Stari 
Trg and a smelter and refinery at Zvecan, 
all in Serbia. 

At the Trepca smelter, work continued 
on improving the sulfuric acid plant. The 
plant had not been in continuous operation 
after its construction in 1967 because of 
problems resulting from the low concen- 
tration of SOs in smelter gases. During 
1975, workers were affected by gas ex- 
posure and lead poisoning, and the pro- 
posed continuous operation of the sulfuric 
acid plant in 1976 was intended to improve 
working conditions. 


TECHNOLOGY 


Bureau of Mines metallurgists developed 
a method for recovering lead from lead 
battery scrap that eliminates virtually all 
of the SO; normally emitted when a re- 
verberatory or blast furnace is used. The 
method employs a hydrometallurgical step 
to convert the PbSO, to PbO and 
CaSO, by mixing the battery scrap with 
a slurry of Ca(OH)s The dried product 
is mixed with a KCl-NaCl flux and car- 
bon and reduced at 650? C. The process 
produces lead reductions and recoveries 
as high as 97.0% and 94.9%, respec- 
tively. The KCI-NaCl flux is recovered." 

Researchers at the Bureau of Mines 
Reno Metallurgy Research Center investi- 
gated an alternative hydrometallurgy pro- 
cedure for reducing lead sulfide concen- 
trates that does not generate gaseous sulfur 
oxides and diminishes the potential for 
the emission of lead into the atmosphere. 
The procedure involves leaching galena 
flotation concentrate with ferric chloride 


(FeCls) solution to obtain lead chloride 
(PbCl:) and elemental sulfur. High-purity 
PbCle crystallizes from the leach filtrate 
on cooling and is electrolyzed in a low- 
temperature fused-salt cell to obtain cor- 
roding-grade metal. Spent leach solution 
(FeCls) is regenerated for further use. Other 
associated metals such as silver, copper, 
and zinc are recovered by additional steps. 
The process is suitable for small-scale oper- 
ation, is not capital intensive, requires 
little labor, and can extract over 99% of 
the lead in concentrate in minutes.” 

A closed lead-acid battery-reclamation 
furnace originally developed by Varta 
Batterie AG (West Germany) will be 
installed by Britannia Lead Co. in the 
United Kingdom. The furnace is designed 


10 Wilson, D. A. A New Sulfur Dioxide-Free 
Process for Recovering Lead From Battery Scrap. 


BuMines RI 8123, Ls A MD EP: w F Chi 
ong. Ferric o- 


ver, F. P., 
i Leaching SC Galena Concentrate. Bu- 
17 pp. 


Mines RI 8105, 1970, 
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to provide a closed operating system and 
achieves high temperatures using oxygen 
in the blast area combined with a series 
of afterburner chambers to complete the 
combustion process by insuring that all 
hydrocarbon particles are burned. In addi- 
tion to environmental advantages, the 
furnace, by processing whole batteries and 
obviating hand operation, minimizes safety 
and health hazards to workers.” 

E. I. duPont de Nemours & Co. an- 
nounced the discovery of a new type of 
catalyst that showed promise of operating 
on leaded fuel while meeting the most 
stringent automobile emission standards. 
These new catalysts are based on the in- 
troduction of noble metals into a synthetic 
perovskite structure, where they are locked 
into place by other elements of the struc- 
ture. These other elements reportedly 
provide the noble metal protection against 
the harmful materials typically found in 
exhaust gases and provide the catalysts 
with thermal stability. 

DuPont, as a major producer of tetra- 
ethyl lead additives for gasoline, developed 
data showing that using leaded gasoline 
with the new catalyst would result in a 
net fuel savings over the use of unleaded 
fuel. According to the DuPont study, the 
addition of 2 grams of lead per gallon 
of gasoline would increase the octane 
rating from 87.5 to 95. Using leaded gaso- 
line of a 95-octane rating could result in 
a net crude oil savings of about 6% com- 
pared with 91-octane unleaded fuel.” 

Ethyl Corp. continued testing its lead- 
compatible emissions control system, called 
the Turbulent Flow System (TFS), and 
reported that automotive emissions have 
been reduced below levels required by the 
1975-76 U.S. 49-State standards using 
leaded gasoline. TFS uses a turbulent-flow 
intake manifold, which improves the fuel 
and air mixture and distributes it more 
evenly to the cylinders. The process per- 
mits the engine to operate efficiently with- 
out misfire using lean mixtures.“ 
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The International Lead Zinc Research 
Organization (ILZRO) reported that 
much of its research activity was directed 
toward the lead-acid battery, the lead in- 
dustry's largest single market on a world 
basis. Significant progress also was reported 
in areas of environmental health, ceramics, 
architecture, and metallurgy, where in- 
tensive research on lead was conducted. 

A study on charging methods for lead- 
acid batteries disclosed that gas-controlled 
systems are potentially more efficient than 
conventional charging systems. In addition, 
they can result in prolonged life because 
they avoid elevated temperatures associ- 
ated with overcharging and excessive 
gassing, which loosen active materials from 
the plate structure during overcharge. 

Several improvements achieved in the 
performance of prototype battery-powered 
electric vehicles, designed and built as 
part of an ILZRO project, were turned 
over to defense agencies for further testing. 
Ccoperative research with ERDA and the 
Electric Power Research Institute (EPRI) 
was planned to establish the viability of 
existing lead-acid battery technology in 
load-leveling applications. A cell and bat- 
tery system was being designed for this 
application. 

Design criteria for ceramic glazes were 
developed that minimize lead release from 
dinnerware. Safe lead glazes can be made 
by keeping the molar ratio of modifying 
ions (alkalies or alkaline earths) to silica 
below 0.7. Another project showed that 
production of ceramic tiles from lead 
slags was commercially viable and that 
the resulting products could be made in 
various colors at a savings of about 40% 
of the cost of regular tiles.“ 


T Tech. Survey. V. 32 No. 23, June 5, 1976, p. 


13 Chemical Week. V. 117, No. 1l, Sept. 10, 
1975, pp. 39, 42. 
14 Ethyl Corp. 1975 Annual Report. P. 
š 15 Lead Industries Association, Inc. 1975 Siet 
eview. ; 
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Table 2.—Mine production of recoverable lead in the United States, by State 


(Short tons) 
State 1971 1972 1978 1974 1975 

Alaska Y @ DM e e ] [I e dy GP e & ys ED GP GP GER en e E T o em un em ea 6 oe «e ce 
Arizona 859 1.763 763 1.059 420 
California .......-.----——-—------- 2,284 1.153 44 35 66 
Colorado 25,746 31.346 28,112 24, 609 27,088 
Idaho EEN 66,610- 61,407 61,744 51,717 50,895 
ae, . 1,238 1,885 641 498 
e,, regeiert ues WE Sa PON = ae (2) 
Maine ....--.——-'-'--'-'--—------ 85 204 219 864 
Missouri .......... eret acis mura ius 429,684. 489,397 487,148 562,097 515,958 
Montana .... ne 616 287 176 154 205 
Nevada `. ee ccce EA 111 (1) Le 1.785 2,976 
New Mexico 2,971 8,582 2,556 2,864 1,981 
New Lor xk 877 1,089 2,304 3,076 8,027 
Oklahoma emen WE ee Sieg W 8 
e A AA B e SS 
Utah, coronas 88,270- 20,706 18,733 10,510 12,679 
Virginia F 3,386 3,441 2,687 3,106 2,551 
Washington 5.177 2.567 2,217 1,299 
Wisconsin ENEE 752 767 844 1,285 W 
Other States ~~~ AN AN 20 Es DES 2 8,804 

Total enc e i 578,550 618,915 608,024 663,870 621,464 

X Withheld to avoid disclosing individual company confidential data; included in Other Sta 
1 Less Jo unit. 


Table 3.—Production of lead and zinc in the United States in 1975, by State and class 
of ore, from old tailings, etc., in terms of recoverable metals 


(Short tons) 
Lead ore Zinc ore Lead-zinc ore 
Gross Gross Gross 

State weight Zinc weight Lead Zinc weight Lead Zinc 

(dr COn- con- dry cone con- ( dr con- cones 

basis) tent tent basis) tent tent basis) tent tent 

Arizona ............. 585 . 42 ER = s 8 2.595 146 267 
California == SS 2 2,160 42 197 == m ES 
Colorado 9 3 = 177,494 1,690 13,118 564,911 16,776 28,692 
Idaho 188,319 18,370 1,846 (2) (1 (1) 1,078,643 80,912 37,085 
Kentucky .......----- PES 8 Se -— Së = aa z: e 
aine 2 m -— = Séi e E = SN a 
Missouri 8,467,794 515,958 74,867 EU Ez Iz SE "S e 

Montana 22 209 20 1 m m. — 1 5 
evada .............- 250 6 1 8 5 14 390,170 2,604 5,428 
New Jersey as a Se 191,220 -- 31,105 ie = Ss 
ew Mexico ja = = (1) (2) (1) SEH ie c 
New Vork Se "s -. 1,246,788 3,027 76,612 TE SE SS 
Pennsylvania EN n us 471,342 -. 21,090 = = E 
Tennesse nnnnnna = e -. 8 ,105,719 =- 78,633 "S ES * 
lr 964 101 16 zs 289,754 12,678 19,624 
Virginia T Si Sa 620,121 2,551 15,151 = Re es 
Other States? 25 oe T 421,044 88b 9,210 806,534 1,849 10,181 
Total ---=- 8,658,996 534,529 76,781 6,286,686 8,200 245,130 2,627,688 63,870 96,232 
Percent of total 
ezinc ....- a 86 16 EN 1 52 Ús 10 21 


See footnotes at end of table. 
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Table 3.—Production of lead and zinc in the United States in 1975, by State and class 


of ore, from old tailings, etc., in terms of recoverable metals—Continued 
(Short tons) 


Copper-lead, copper-zine, 


and copper-lead-zinc All other sources 3 Total 
ores 

State Gross i Gross š Gross 
weight Lead Zinc weight Lead Zinc weight Lead Zinc 
(dry con- con- (dry con- con- (dry con- con- 
basis) tent tent basis) tent tent basis) tent tent 
Arizona anm 94,608 -. 8,866 39,260,759 232 22 39,958,497 420 8,655 
California ue zn Eë 23,639 24 9 25,799 66 206 
Colorado 408,800 7,704 10,825 134,904 1,885 825 1,287,009 27,088 48,460 
99 ³ð A Z. Z -.  1548,288 11,118 11,995 1,810,195 50,395 40,926 
Kentucky ..-...--.--- Shes sins Ga 41 om s 41 
Maine 211,211 364 8,318 SES zs ea 211,211 864 8,318 
Missouri Ge S EE mS ie -- 8,467,794 515,958 74,867 
Montana .. .... ec NS SE 21,158 180 104 21,443 205 110 
Nevada .....- 18,000 855 49 1,491 7 4 405,711 2,976 5,496 
New Jersey M ais mE DS SES Su 191,220 -. 31,105 
New Mexico ER SES ~~ 11,778,742 11,981 111,015 1,778,742 1,931 11,015 
New York .....-..--- = AA = ER v — 1,246,133 3,027 76,612 
Pennsylvania Sch Se x poe - zs 471,84 -. 21,090 
Tennessee 1,634,845 -- 4,660 ER = =- 4,740,564 — 88,298 
D asesan = E D Séi S PE 290,718 12,679 19,040 
Virginia = SA zc ES mee NS 620,121 2,551 15,151 
Other States? Gs = e 65,987 1,070 5, 029 798,593 3,804 24,870 
Total 2,362,464 8,423 32,218 41,834,908 6,442 19,044 61,720,692 621,464 469,855 

Percent of total 

ezine ..... = 2 q a 1 4 € 100 100 


17inc ore and ore from “Other sources" combined to avoid disclosing individual company conf- 


dential data. 


3 Other States includes Illinois, Oregon, Washington, and Wisconsin. 
8 Lead and zinc recovered from copper, gold, silver, and fluorspar ores, and from mill tailings 


and miscellaneous cleanups. 


Table 4.—Mine production of recoverable lead in the United States, by month 


1974 


57,149 
52,785 
57,956 
52,297 
58,348 
54,884 
54,768 


(Short tons) 

1975 Month 1974 
55,578 August 58,670 
52,575 September ---_ 49,975 
58,485 October `. 2222 64,919 
56,005 November ........--..-..--- 53,222 
58,277 December ~...~-.-- 53,902 
50,813 
87,822 Total tee 663,870 


1975 


48,065 
50,640 
56,327 
49,019 
52,858 


621,464 
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Table 5.—Twenty-five leading lead-producing mines in the United States 
in 1975, in order of output 


Rank Mine County and State Operator Source of lead 
1 Buick 2 Iron, Mo AMAX Lead Co. of Missouri Lead-zine ore. 
2 Fletcher rare Reynolds, Mo ...... St. Joe Minerals Corp .... Lead ore. 

8 Magmont Iron, Mo Cominco American, Inc .... Do. 

4 Ozark ........------ Reynolds, Mo ...... Ozark Lead Co Do. 

5 Brushy Creek . do ...........- St. Joe Minerals Corp .... Do. 

6 Viburnum No. 29 ... Washington, Mo .... .... do Do. 

7 Viburnum No. 28 ... Iron, Mo .........-. 7300 ss Do. 

8 Bunker Hill Shoshone, Idaho The Bunker Hill Co Lead-zinc ore. 
9 Lucky Friday Ee, GEES Hecla Mining Co Lead ore. 

10 Indian Creek Washington, Mo St. Joe Minerals Corp .... Do. 

11 Star Unit Shoshone, Idaho .... Hecla Mining Co Lead-zinc ore. 

12 Viburnum No. 27 ... Crawford, Mo St. Joe Minerals Corp . Lead ore. 

13 Leadville Unit Lake, Colo ASARCO, Ine Lead-zinc and 
lead-zinc- 
copper ores. 

14  Idarado ..........- . Ouray and Idarado Mining Co Copper-lead- 

San Miguel, Colo zinc ore. 

15 Burgin ............- Utah, Utah .......- Kennecott Copper Corp ... pires pee: and 

ores, 

16 Ontario . Summit, Utah ...... Park City Ventures Lead-zinc ore. 

17 Sunnyside .... San Juan, Colo .... Standard Metals Corp ..... Do. 

18 Balmat .......-.---- St. Lawrence, N.Y . St. Joe Minerals Corp .... Zinc ore. 

19 Pan American ...... Lincoln, Nev ....... St. Patrick Mining Co. Inc. Lead-zine ore. 

20 a ose and Wythe, Va ......... The New Jersey Zinc Co .. Zinc ore. 

vanhoe. 

21 Camp Bird Ouray, Colo Federal Resources Corp ....  Lead-zinc ore. 

22 Emperius Mineral, Colo Minerals Engineering Co .. Do. 

28 Ground Hog Grant, N. Mex ...-- ASAROO, Ine Zine ore. 

24 Pend Oreille 1. Pend Oreille, Wash . The Bunker Hill Co Lead-zine ore. 

25 Eagle Eagle, Colo The New Jersey Zinc Co Zinc and copper 
ores. 


Table 6.—Refined lead produced at primary refineries in the United States, 
by source material 


(Short tons) | 
1971 1972 1978 1974 1975 
Refined lead: ! 
From primary sources: 
Domestic ores and base bullion ............ 578,022 577,398 567,256 680,078 530,215 
Foreign ores and base bullion 76,998 108,001 107,260 92,946 105,907 
Total ASA 3 650,015 680,399 674,516 673,024 680,122 
From secondary sources EE 1.223 1.189 Ze E x 
Grand total .... .. wnt oo mU dese J 1,238 681,588 674,516 678,024 686,122 


Calculated value of primary refined lead (thousands) $ $180: 574 $204,528 $219,757 $303,265 $273,914 
1 GSA metal is not included in refined lead production. 


2 Value based on average quoted price and excludes value of refined lead produced from scrap at 
primary refineries. 


Table 7.—Antimonial lead produced at primary lead refineries in the United States 


Antimony content Lead eee a 
Y V F 
ear Sho Short rom rom Fr om 

tons) tons Percent Goen dee Berap Total 
II ⁵ ͤ 88 19,686 1.191 6.0 12,247 8,869 2,879 18,495 
1917722 sc O. ss ¿s 15,051 1,050 7.0 6,186 2,049 5,816 14,001 
1979 A sS. Ses 15,455 1,167 7.5 9,020 4,203 1,065 14,288 
197777! 12,513 1,097 8.8 5,879 3,988 1,549 11,416 


197777 S 6,029 567 9.4 1,658 467 3.387 5.462 
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Table 8.—Stocks and consumption of new and old lead scrap in the United States in 1975 
(Short tons, gross weight) 


Consumption 
Class of consumer and Stocks —— r a. Stocks 
type of scrap Jan. 1 Receipts New Old Total Dec. 31 
scrap scrap 
Smelters and refineries: 
Soft lead ....... .. 2,180 83,552 zu 82,042 ` 82,642 8,090 
Hard lead 2,449 21,131 == 26,912 26,912 2,674 
Cable lead en 2,629 48,664 M 50,569 50,569 724 
Battery-lead plates 58,877 618,724 EH 623,448 623,448 54,158 
Mixed common babbitt ...... 898 8,272 = 3,515 3,515 155 
Solder and tinny lead 526 10,940 en 11,250 11,250 216 
Type metals -=-= 2,927 19,282 = 19,820 19,820 2,889 
Drosses and residues 84,159 133,755 136,066 ES 136,066 31,848 
Total A 104,145 895,826 136,066 768,156 904,222 95,249 
Foundries and other 
manufacturers: 
Soft lead . .. P ER oa E P T 
EEN Së SS TN e du SS 
Cable lead HN Ke WEN Se CES ew 
Battery-lead plates Es NN SH ENS a zz 
Mixed common babbítt .....- 2 5,040 PN 5,087 5,037 b 
Solder and tinny lead ....... cas ES uE Ges e = 
Type metals 2 -- GE == uc SN 
Drosses and residues = — oo oe sa es 
Total: EE 2 5,040 Gen 5,087 5,0877 5 
All consumers: | 
Soft lead 2,180 88,552 ás 32,642 82,642 8,090 
Hard lead 2,449 27,187 PS 26,912 26,912 2,674 
Cable lead _.. E en 2,629 48,664 =S 50,569 50,569 724 
Battery-lead plates 58,877 618,724 M 623,448 623,448 54,153 
Mixed common babbitt 400 8,312 SG 8,552 8,552 160 
Solder and tinny lead 526 10,940 zs 11,250 11,250 216 
Type metals 2,927 19,282 2s 19,820 19,820 2,389 
Drosses and residues 34,159 133,755 136,066 Se 136,066 81,848 
Grand total 104,147 900,866 136,066 778,198 909,259 95,254 


Table 9.—Secondary metal recovered ` from lead and tin scrap in the United States 


in 1975, by type of product 
(Short tons) 


Lead Tin Antimony Other Total 

Refined pig lead 211,594 Ga id "n 211,594 
Remelt lead =-->- 59,708 Si GE E 59,703 
ee A 271,297 "T Es ic 271,297 
Refined pig tin e... Ge 1,862 Gg an 1,862 
Remelt tin: once cec uoa 2c 252 TM SE? 252 
C AAA RS 2,114 a SEN 2,114 


Lead and tin alloys: 


Antimonial lead 315,120 487 14,768 883 880,768 
Common babbitt 10,769 488 849 4 12,105 
Genuine babbitt ...........--- 81 144 9 8 187 
Scr. 8 21,155 4,865 392 19 26,431 
Type metals 15,991 966 1,841 1 18,799 
Cable lead 9,939 on 97 c 10,036 
Miscellaneous alloys .........- 874 65 8 19 966 
Total ataron ed 373,879 7,010 17,964 429 399,282 

Tin content of chemical products .. SS 738 SS == 788 
Grand total 645,176 9,862 17,964 429 618,481 


1 Most of the figures herein represent actual reported recovery of metal from scrap. 
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Table 10.—Secondary lead recovered in the United States 


As metal: 


At primary plants 
At other plants 2222 


Total 


In antimonial lead: 


At primary plants 
At other plants 


Total 


Grand total: 


Quantity .....-------------- 


Value (thousands) 


(Short tons) 
1971 1972 1978 1974 
3 1.223 1.189 Sg ee 
NAS 148,911 172,168 186,124 288,216 
AN 150,184 173,357 180,124 238,216 
adria 2,879 5,816 1,065 1,549 
5 840,838 340,066 374,718 369,954 
aaa 342,712 345,882 375,778 371,503 
5 103,951 97,358 92,884 88,979 
aded sZ 596,797 616,597 654,286 698,698 
5 $165,790 $185,849 $218,166 $814,883 


Table 11.—Lead recovered from scrap processed in the United States, 
by kind of scrap and form of recovery 


Kind of scrap 1974 
New scrap: 
Lead-base ........----- 92,680 
Copper- base 4.792 
Tin- base 281 
Total ......-- 388 97.758 
Old serap: 
Battery-lead plates .... 418,400 
All other lead-base .... 169,184 
Copper- base 13,859 
Tin-base J... .. . 2 
Total. canicas 600,946 
Grand total 698,698 


(Short tons) 
1975 Form of recovery 1974 
As soft lead: 
90,712 At primary plants .... ZA 
ah At other plants 238,216 
0 
Total. ²˙— 238,216 
94,214 — 
In antimonial lead 1 ....... 371,508 
In other lead alloys ....... 72,597 
417,489 In copper-base alloys ...... 16,961 
186,280 In tin-base alloys ......... 21 
10,471 
2 Total: EENG 460,482 
564,242 Grand total 698,698 
8 658, 456 


1975 


271,297 
271,297 
8,887 
811,788 
815,120 
72,099 


668,456 


$283,531 


1975 


271,297 


815,120 


387,159 
653,456 


1 Includes 1,549 tons of lead recovered in antimonial lead from secondary sources at primary 


plants in 1974 and 3,837 in 1976. 


Table 12.—Lead consumption in the United States, by product 
(Short tons) 


Product 1974 
Metal products: 
Ammunition ........--.- 87,090 
Bearing metals 14,609 
Brass and bronze ...... 22,240 
Cable covering 48,426 
Calking lead ! 19,789 
Castings metals 7,507 
Collapsible tubes 2,488 
r eee Sec 4,404 
Pipes, traps, bends ..... 16,455 
Sheet lead onnnnnnn 21,294 
Solder 66,280 
Storage batteries: 
Battery grids, 
posts, ete 2222 391.479 
Battery oxides ..... 460,402 
Terne metall 2,300 
Type metall ... 20,516 
Total ....-.---------- 1,180,229 
Pigments: 
White lead ..........-- 1,996 ` 
Red lead and litharge ... 96,163 


1975 


75,081 


57, 344 
326,714 


16,211 
963,768 


2,498 
65,457 


Product 1974 1975 
Pigments—Continued: 
Pigment colors 17,836 10,618 
Other 144 34h 718 499 
Total EEN 116,213. 79,072 
Chemicals: 
Gasoline antiknock 
additives 22 250,502 208, 605 
Miscellaneous chemicals 708 181 
Total: ͤ;— 8 251,210 208,786 
Miscellaneous uses: 
Annealinng 4,097 2,629 
Í EE 1,664 1,228 
Lead plating ee 498 876 
Welghts end ballast .... 21,418 20,018 
F 27, 677 24.251 
Other, unclassified uses 24,098 21,221 
Grand total? 22 1,599,427 1,297,098 


1 Includes lead content of leaded zinc oxide and other pigments. 
3 Includes lead which went directly from scrap to fabricated products. 
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Table 13.—Lead consumption in the United States, by month 


(Short tons) 
Month 1974 1975 Month 1974 1975 
January A 140,971 105,091 August 143,953 115,510 
Februar 129,404 98.866 September 22222 143.712 122,985 
Maren 130,884 99,216 Oetober ~~~ 156,780 133,696 
e oa 126,500 105,105 November 136,434 115,757 
et ee A 142,615 102,255 December .. en 113,842 115,823 
GG snnDean 121.530 94, 700 „F 
. ³˙¹ Z A 112,802 88,594 Total 5 cul 8 1,599,427 1,297,098 


1 Includes lead that went directly from scrap to fabricated products and lead contained in leaded 
zinc oxide and other pigments. 


Table 14.—Lead consumption in the United States in 1975, by class 
of product and type of material 


(Short tons) 
Lead in Lead in Lead in 
Product Soft lead antimonial allove copper- Total 
lead y base scrap 

Metal products 146,402 56,050 51,498 10,404 264,854 
Storage batteries -22nn nmannmnnm 398,583 304,853 1,478 TN 699,414 
ne! cece eee 78,91 158 E me 79,072 
Chemicals En 208,786 a ES Ss 208,786 
Miscellaneous 12.188 12,088 25 "S 24,251 
Unclassified `... ee U J J J. E En 19,487 1,282 502 == 21,221 
l!!! ⁵ A 8 859,260 373,981 53,508 10,404 11,297,098 


1 Includes lead that went directly from scrap to fabricated products and lead contained in leaded 
zinc oxide and other pigments. 


Table 15.—Lead consumption in the United States in 1975, by State’ 
(Short tons) 


Lead in Lead in 
Refined : : Lead in 
State antimonial copper- Total 
soft lead lead alloys base scrap 
California .......... cocaina. 104,197 87,788 8,691 290 145,916 
Colorado 222222222222 657 267 37 e 961 
Connecticut ~~... 9,281 8,031 a 706 18,018 
District of Columbia 2222222 139 = E "m 189 
¡Y RA AS 8,026 8,101 ES 9 16,127 
Georgia ..... IA 51,484 23,686 562 8 75,680 
Illinois oe ß eeecoce 74,619 89,109 7,966 1,090 122,674 
Indie 8 102,728 31,362 2,437 300 136,827 
Kansas ³·Wꝛmꝛ ̃⁰ 10,954 8.542 9 71 19,596 
Kentucky ..... .. caras sua 5,167 8,787 1 ads 13.945 
Marylanld L 222 445 2,318 2,261 12 5,031 
Massachusetts 1.136 182 10 168 1,496 
Michigan 12,219 13,426 5,476 26 81,147 
Missouri >n n. ._[.__ 16,462 9,048 1,250 612 27,872 
Nebraska aii 2,872 1,020 1,068 798 6,258 
New Jersey ee 84,396 8,580 8,228 516 96,720 
New York ..... .. ue eee 30,662 3,928 5,952 289 40,831 

le, eebe ⁵ ᷣ Een 11,059 4,302 3,138 1,292 19,791 
Pennsylvania 71,840 50,473 9,894 1,702 133,909 
Rhode Island 2 8,427 288 6 — 8,716 
Tennessee . ENNEN NEE es 3,811 18,527 65 57 22,460 
i . . 378 2,168 1,004 804 4,849 
Washington NNN EE 18,544 . 1,877 E See 14,921 
West Virginia 11,432 426 SR == 11,858 
Wisconsin `. 4,300 8,597 76 231 18,208 
Alabama and Mississippi ee 5,014 6,912 d 529 12,455 
Arkansas and Oklahoma 2,687 3,502 = -- 6,189 
Hawaii and Oregon 9,218 6,662 Sc == 15,775 
Iowa and Minnesota . . 10,031 14,589 8,575 440 28,585 
Louisiana and Texas .-.. 173,501 80,808 1,265 856 205,925 
Montana and Idaho 697 Gas ue == 697 
New Hampshire, Maine, Vermont, 

Delaware 8.694 10,010 582 107 19,343 
North and South Carolina .........- 14,886 10,597 1 | -- 25,434 
Utah, Nevada, Arizona 12 788 d -- 800 

Totgl n LLL 869,260 878,981 53,508 10,404 1,297,098 


333232222 MUI e 
1 Includes lead that went directly from scrap to fabricated products and lead contained in leaded 
zinc oxide and other pigments. 
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Table 16.—Production and shipments of lead pigments’ and oxides in the United States 


1974 1975 
Shipments | Shipments 
Produc- Value ? Produc- Value 2 
Product tion —— tion — ——ũ—ö —— 
(short Short Aver - (short Short Aver- 
tons) tons age tons) tons age 
Total per Total per 
ton | | ton 
White lead, dry ... 5,906 6,905 $2,759,668 $467 8,881 8,881 $2,748,194 $818 
Red lead 19,880 13,290 7,045,540 580 19,447 15,095 7,618,430 505 
Litharge .......--- 158,562 161,445 79,890,214 492 188,528 120,475 49,078,663 407 
Black oxide 410,716 = E D 867,582 d i dee == 


1 Excludes basic lead sulfate; withheld to avoid disclosing individual company confidential data. 
2 At plant, exclusive of container. 


Table 17.—Lead content of lead and zinc pigments * and lead oxides produced 
by domestic manufacturers, by source 


(Short tons) 
1974 1975 
Lead in pigments Lead in pigments 
produced from produced from— 
Product OH _— _Q__ — Total ———— Total 
Ore lead in Ore lead in 
— Pig pig- — n ——Q—U Pig pig- 
Domes- For- lead ments Domes- For- lead ments 
tic eign | tic eign 
White lead em me n e e em — - 4,724 4,724 m= i -— 2,705 2.705 
Red lead ........-- = Ta 18,021 18,021 N = 17,629 17,629 
Lith arge ER BS 142,819 142,818 SES zd 124,181 124,181 
Black oxide T" ES 392,421 392,421 Ge eu 351,171 351,171 
Total ....... TUS E 557,979 557.979 Ei ENS 495,686 495,686 


1 Excludes lead in basic lead sulfate and leaded zinc oxide; withheld to avoid disclosing individual 
company confidential data. 


Table 18.—Distribution of white lead (dry and in oil) shipments,’ by indus 


(Short tons) | 
Industry 1971 1972 1973 1974 1975 
Paint. dosis criador EES 4,396 6,768 3,198 =a xo 
Ceramics: A m 8 94 81 18 "m Ss 
lr. ³Ä A 2,851 3,267 6,828 | 5,905 8,881 
zei puc u ZZ Soe cct es 6,781 10,066 9,544 5,906 8,881 


1 Excludes basic lead sulfate; withheld to avoid disclosing individual company confidential data. 


Table 19.—Distribution of red lead shipments, by industry 
(Short tons) 


Industry 1971 1972 1973 1974 1975 
( ͥͤ ²⅛” . ]⁵¹ wii ꝛð—Äꝛ k dea Ca E 8,717 4,909 6,509 5,844 4.552 
Storage batteries ee ee -=-= W W W W W 
OUNG? aso . ce chk eee ORN 12,272 14,864 9,614 7,946 10,543 
S ³¹Ü1ð4 ⁵³ ⁰ inanon 20,989 19,773 16,028 18,290 15,095 


W Withheld to avoid disclosing individual company confidential data; included with Other.“ 
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Table 20.—Distribution of litharge shipments, by industry 
(Short tons) 


Industry 1971 1972 1978 1974 1975 


Ceramics ⁵ꝛði ð ß haa 24,337 23,188 35,910 46,598 38,941 
Insecticides `. I I. |... Ww W W W W 
Oil refin ing EN EN 1.413 1.262 620 765 W 
Fl ³ð¹³AA ede 3.085 7,316 8,112 5,847 8,248 
Rubber ...... .. ias 2,081 2,162 5,078 6,490 5,850 
Other J 8 116.928 113,694 134, 424 102,245 77,486 

Total uus edd 147,844 147,622 179,144 161,445 120,475 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 


Table 21.—U.S. imports for consumption of lead pigments and compounds 


1974 1975 
Kind Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 

White lead 2 222. -=. n. -----Ē 149 $181 159 $160 
Red le. uc etes 709 424 448 180 
Lith arge llle NN NN an 8,647 4,892 ' 12,011 4,449 
Chrome yellow .....-....--------- 4,860 4,237 2,479 2,487 
Other lead pigmentss 99 70 36 60 
Other lead compounds 420 697 210 184 
Total  uceaadhonsaeca ud eed 14,384 10,001 15,337 7,470 


Table 22.— Stocks of lead at primary smelters and refineries in the United States, Dec. 31 


(Short tons) 
Stocks 1971 1972 1973 1974 1975 
Refined pig lead 22222 46,762 60,840 22,018 34,116 76,713 
Lead in antimonial lead 4 2 5,818 3,626 4,062 3,138 4,560 
Lead in base bullion .............. 13,808 11,514 8,845 5,492 6,748 
Lead in ore and matte -~=— 55,777 69,593 54,922 78,305 68,509 
Total 121, 660 145,578 89,847 121,051 156,530 


Table 23.—Consumer stocks of lead in the United States, Dec. 31, by type of material 
(Short tons, lead content) 


Lead in Lead in 
Refined : e Lead in 
Year antimonial copper-base Total 

soft lead lead alloys scrap 
1711! --- aA 81.934 35,700 6,979 964 125,577 
r EE 74,161 36.157 6,977 1,249 118,544 
h. A quae 84,274 32,226 6,954 667 124,121 
1074 8 106,245 49,504 9,628 1,212 166,589 


8 AA we 85.110 41.569 5.059 1.577 133,315 
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Table 24.—Average monthly and yearly quoted prices of lead * 
(Cents per pound) 


See footnotes at end of table. 


1974 1975 
Month U.S. London U.S. Tonan 
producer Exchange producer Exchange 
January E 18.98 25.62 24.50 24.88 
CV 19.00 29.40 24.50 24. 
March See 19.58 32.13 24.50 24.62 
APT susu us 21.49 81.83 24.50 21.78 
May anos 21.50 80.29 23.84 19.11 
DUNG sont d ca ts a 22.90 25.83 19.00 15.99 
ß aa 24.50 24.88 19.00 16.27 
AUSUNMD a id 24.50 24.90 19.56 17.88 
September .. mme mme eren o 24.50 24.41 20.00 16.88 
October -... 8 24.50 24.88 20.00 15.62 
November ee oe 24.50 24.17 20.00 15.27 
December U JU U J J eene nem mes 24.50 24.20 19.46 16.10 
%%% OS 22.58 26.83 21.58 18.78 
1 Metals Week. Quotations for United States on a nationwide, delivered basis. 
Table 25.—U.S. exports of lead, by country ' 
1974 1975 
Destination Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Unwrought lead and lead alloys: 
Belgium- Luxembourg 2222222222222 13,895 $4,298 4,881 1,698 
7 A ⁰ y E 5,674 KI 8 8 
e,, x ao 4,880 2,888 512 156 
led TEE a 81 186 8 80 
Colombia ` Lace er ee SR = 837 174 
Dominican Republie 5 11 88 4 
IE RR ĩ 8 261 228 Se See 
Egypt > Kee EE 2€ SES 111 72 
France uo ³¹̃ y ]xßy? A 259 176 1 1 
Germany, West nee 450 215 124 80 
ia 1 (2) == -- 
Honduras ~~ eee 0 00 0 0 ween 22 20 3 8 
Hong Kong 46 28 Sé AS 
111 AA ... OR A 6,251 8,101 85 17 
Jamaica aee ees eere eu rar ul 57 68 43 22 
E AAA A 5,278 2,789 479 198 
Korea, Republic of _... .. U... 772 875 169 74 
Mexico AAA 1.036 417 136 95 
Netherlands `... „„ 2 0... 8,364 4,592 10,455 4,867 
Paraguay AA ES m 64 22 
Philippines 385 242 40 83 
Singapore ee mac 88 40 (3) (3) 
South Africa, Republic of ... 2... =< = 111 88 
AA A EES 1,860 932 a — 
%%% ] Ü . K 99 50 165 197 
Thailand ..... .. ENN o o o e | 242 147 9 5 
Trinidad and Tobago . ANA 100 92 5 4 
DO A AA E RS 661 449 = ES 
U.S.SE EES Bes er 118 201 
United Kingdom cese 0 0 0 0 0000 0 0 1,918 1,200 87 108 
Venezuela AAA 124 17 867 86 
ns South -.... IA E 151 71 ER ¿Es 
EE OA A A ÓN 628 834 94 77 
M Ü¹“i uiii ⁰¹wÜm AA ͤ . Ä 53,588 25,348 18,388 8.350 
Wrought lead and lead alloys: 
AECA ꝛ ¹dmiů a s 77 154 11 49 
% æTTT0ſ0ſ00h0B—w é ]ðͤ v usu 2 u 22 SE Le 23 22 
Belgium- Luxembourg -=2-20- -> .. 367 487 534 234 
PAI a K a aa 18 13 143 446 
Canada ca e e ee 538 461 866 508 
Colombia ..... ee 81 80 50 57 
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Table 25.—U.S. exports of lead, by country '—Continued 


1974 1975 
Destination Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Wrought lead and lead alloys—Continued 
Costa Bie. €— T lll 2SsSs 188 $85 16 $93 
e, v . 11 12 18 28 
Dominican Republic 2 33 47 80 57 
TE, TEE 69 96 41 55 
e . AN 237 177 10 44 
Germany, West 98 246 146 206 
nd 94 70 58 1 
Hong Kong 1 8 2 4 
A ³˙· A IS PO RA "E 46 86 
TCL ee 859 218 8 4 
Italy tee 57 52 40 52 
A IA E NA 13 49 2 15 
Japan. AAA AN SS sss 305 717 44 109 
Korea, Republic of. J... un 108 45 10 7 
Meter e 688 651 161 848 
Netherlands _...... . 3,228 1,537 68 19 
Pauamü llus ß ß E iR EU 77 116 20 56 
Philippines -........ mm emus nn Ga bs 28 88 
Saudi Arabia ...... .. ceca em e merear esr epep em 46 64 8 18 
6ʒ!Z³;,, I AA A 42 48 27 87 
TI a dede 100 159 16 74 
United Kingdom EN em EN 546 446 126 268 
Venezuela J... ewe eee wwe 212 286 186 284 
Vietnam, South ..... ANN 868 596 5 77 
G AAA 43 572 161 345 
rr ⁰³¹Üö¹ A zs 8,394 7,887 2,868 8,691 
Scrap: 
Belgium- Luxembourg 2.2... 1.123 417 1,585 835 
Brazil EE E EE 5,247 1,268 1,744 417 
Canada, nuts to AE 22,760 4,462 16,798 2,759 
Denmark ꝛ 2 669 294 1.876 521 
Germany, West ... ENN nem 4,799 1,414 817 170 
Greece = ET 865 14 
Hong e ð 136 62 e ER 
EE ͥͥ y E T E ETAS 5,197 2,729 128 95 
ili a ee te T 200 48 
JÉDB EEN 991 370 1,228 828 
Korea, Republic of EN 3,204 838 2,397 816 
MATAS . e aaa 424 91 E sá 
Mexico 1.399 232 2,874 609 
Netherlands ccena 2,214 588 5,871 1,006 
Pakistan a ⅛iU g d er ur E esee PEA as 40 29 
Singapore ee AEN EN Se? Së 109 14 
South Africa, Republic of ee A 1,662 362 2,715 563 
EE AR SR 8 150 72 1 2 
LO. e 2,630 687 4,883 911 
Thailand -n 120 59 446 79 
dh d dE 811 274 2,408 445 
United Kingdom 1,182 639 1,452 627 
Venezuela 3,879 1,530 2,974 625 
Yugoslavia AA 648 358 SS ES 
Other AAA ð 121 12 105 95 
TOI. ꝛ «5K ⁊ð d Rt 59,366 16,818 49,951 10,068 
Grand total 121,848 49,498 71,207 22,104 


In addition, foreign lead was reexported as follows: 1974—Unwrought lead and lead alloys, 
2,081 tons ($1,413,551); scrap, 84 tons ($28,059); wrought lead and lead alloys, 1 ton ($780) and 
e lead and lead alloys, 213 tons ($12,770); wrought lead and lead alloys, 18 tons 

1 Less than 1% unit. 
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Table 26.—U.S. exports of lead, by class 
Blocks, pigs, anodes, etc. WE E and 
Year Sheets, plates, Scrap 
Un- Unwrought Foil, powder, 
rods, other 
wrought arms flakes 
Era Value Ree Value poc Value Soen Value pred Value 
(short (thou- (short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands tons) sands) tons) sands) tons) sands) 
1978 ....- 46,778 $17,538 5,088 81,964 14,160 87,010 555 $585 r 59,851 » $12,222 
1974222 46,030 20,012 7,558 4,836 7,983 .6,696 461 641 59,866 16,818 
19752 17.455 7,361 933 989 2,695 3,306 173 885 49,961 10,068 
r Revised. 
Table 27.—U.S. imports * of lead, by country 
1978 1974 1976 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Ore, flue dust, and resi- 
dues, n.s.p.f. (lead 
content) : 
Australia 2 21.728 35.257 19,841 2, 446 15,916 $4,979 
Canada m 18,378 „773 16,035 4,880 28,949 ,618 
Colombia -...... .228 54 35 15 112 42 
Greenland ..... ns = = EN 6,552 2,031 
Honduras 20.254 4,229 18,520 7,645 19,158 5,638 
reland ........-.----- 12 10 84 5 ES nz 
Japan .-..... . 21,583 8,885 id x == ae 

exico cosida. 1,667 506 10,631 4,186 es 2 
Nicaragua 1.934 489 ; 1,518 1,182 609 
Perg EA 24,083 5,779 26,201 8,586 15,696 5,828 
Other ....... m 1 9 8 d 

Total .....--------- 109,947 23,988 94,299 33,240 87,560 27,145 

Base bullion (lead 
content) : 
Belgium-Luxembourg - Sec x E a 19 7 
Canada 2 4 1 831 331 65 31 
Mexico 2222222 PN Za aa era 878 146 
Total ia 4 1 831 831 462 188 
Pigs and bars (lead 
content) : 
Australia 45,550 12,274 8,808 1,587 ud Ta 
Belgium-Luxembourg .. 27 60 1,338 1,106 2,058 1,141 
Canada 61.927 18.950 40,100 18,578 30,688 14,659 
China, People's | 

Republic of .......- us E S EE 28 111 
Denmark ......------ 242 125 198 226 420 450 
France (2) 6 50 54 29 29 
G 

Re wc 8 SE = 81 169 = 2 

West 115 236 544 2,845 2,614 1,359 
Japan -=-= eu En 2,608 1,850 78 279 
Mexico 20,388 5,690 28,504 13,795 29,637 11,400 
Netherlands 275 343 354 437 Bes P 
N Zealand .......- == Sie Bi " 

Peru E 42,772 12,948 39,986 14,850 19,876 9,022 

Singapore .........-- Se == 59 19 SCH er 

South Africa, 

8 e yo 3 5,644 1,718 ud a = ös 
outh-Wes rica, 

Territory of me == Se Ge 1,120 549 
Spain 22222 al == S < 119 162 
Sweden 48 21 3 10 E = 
Thailand ...... .. - ES SE 144 655 437 1,609 
United Kingdom 1,121 561 1,054 1,523 2,638 2,621 
Yugoslavia ...... SE uis Be = 10,181 8,054 
Ohe 13 7 35 37 12 89 

te! 178,117 52,939 118,366 57,691 100,511 47,206 


See footnotes at end of table. 


Table 27.—U.S. imports of lead, by country—Continued 
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1978 1974 1975 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Reclaimed scrap, etc. 
(lead content): 
Australia 2,199 8420 105 842 8,652 $1,429 
ahamass 28 3 us Sp . 20 4 
Canada nnmn 183 28 594 886 829 259 
Canal Zone ae m 1 16 uds m 
Dominican Republic . 18 8 11 5 2s ENS 
Germany, West i de NS Se 58 41 
Jamaica 2222 a ER 8 7 85 8 
Mexico 865 138 271 85 735 224 
Netherlands 61 23 SES = ge fa 
Panama 13 10 11 3 = = 
United Kingdom ES as 204 361 85 72 
Other 2 (2) 2 1 1 8 
Pot! 3.869 625 1.213 856 5,365 2,040 
Grand total 291,437 77,548 214,709 92,118 198,898 176,574 


1Data are “general imports" that is, they include lead imported for immediate consumption plus 


material entering the country under bond. 


2 Less than Lé unit. 


Table 28.—U.S. imports for consumption ' of lead, by country 


Country 


Ore, flue dust, and resi- 
dues, n.s.p.f. (le 
content) : 

Argentina ..........-- 
Australia 


Canada ...-..--.-.--- 


Total 


Base bullion (lead 
content): 
Belgium-Luxembourg . 
Canada 2222 


Pigs and bars (lead 
content) : 

Australia 
Belgium- Luxembourg 
Canada 22 

China, People's 
Republic of ....... 
Denmark 


Netherlands 
New Zealand 22 


See footnotes at end of table. 


1973 


Quantity 
(short 


tons) 


21,780 


Value 


(thou- 
sands) 


12,274 
60 
18,950 


(short 
tons) 


15,156 
9 


11,998 
15,536 


6 
2,518 
17,468 


62,691 


1974 


Quantity 


Value 
(thou- 
sands) 


$3,753 
9 


2,712 
3,536 


1 
729 
4,440 


15,180 


1975 


Quantity 
(short 


tons) 


1,881 
12,598 


45.024 


2,058 
30,688 
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Table 28.—U.S. imports for consumption* of lead, by country—Continued 


Country 


Pigs and bars (lead 
content) —Continued 
Fer 


Yugoslavia .....----- 
Other 


Total 
Reclaimed scrap, etc. 
(lead content) : 
Australia _. -n.n 


Canada 


Germany, West 


ell. 
Sheets, pipe, and shot: 


Belgium- Luxembourg 
Canada 2222222 


Grand total ....... 
r Revised. 


Cengus. 
3 Less than 1⁄4 unit. 


1978 
Quantity 


(short 
tons) 


42,772 


5,644 
48 
1,121 
18 
178,116 


772 
276,807 


Value 
(thou- 
sands) 


$12,948 


1,718 


303 
71,211 


Quantity 


(short 
tons) 


39,986 
59 


8 
144 
1,054 
85 
118,867 


196 
183,821 


Value 
(thou- 
sands) 


$14,850 
19 


138 
74,176 


1976 


Quantity 
(short 


tons) 


19,876 


1,120 
119 
487 

2,088 

9,684 

12 


99,054 


147 
146,428 


Table 29.—U.S. imports for consumption of lead, by class 


(Thousand short tons and thousand dollars) 


Ore Base bullion Pigs and bars 
S (lead content) (lead content) (lead content) 
ear 
Quantity Value Quantity Value. Quantity Value 
1978 .......--.-- 94 17,882 (2) 1 178 52,937 
197717 63 15,180 1 331 118 57,698 
1975 45 12,329 (2) 183 99 46,708 
Dross, skimmings 
Waste and scrap Ga d Powder and 
(lead content) o flakes 
Quantity Value Quantity Value Quantity Value 
19777 1 170 2 418 1 285 
1074 llc 1 406 (3) 428 (3) 60 
1975 Ls: sS sus 1 411 (2) 206 (2) 8 


Value 
(thou- 
sands) 


59,981 


1 Excludes imports for refining, classified as “imports for consumption” by the Bureau of the 


Sheets, plates, strip, 
other forms 


Quantity Value 


Total value 


71,211 
74,176 
59,981 


LEAD 


Table 30.—U.S. imports for consumption of 
miscellaneous products containing lead ' 


Value 

weight content th 
Year (short (short (thou- 
tons) tons) sands) 
1978 .......- 1,440 688 $4,780 
1974 ...--.-- 1,643 724 8,780 
1975 — 744 322 8.575 


1 Babbitt metal, solder, white metal, and other 
lead- containing combinations. 
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1975 P 


e 395,000 
e 110 


e 140 


Table 31.—Lead: World mine production, by country 
(Short tons) 
Country 1 1973 1974 
North America: 
WINTER 427,441 858,018 
Guatemala 222222222 112 * 110 
Honduras erennere r 20,441 20,706 
Mexico 3 a 197,640 240,327 
l/ ͥ ſ ⁴ ³ m ³ -R (n r 2,984 3,746 
United States EN ENEE EEN ANNE EE 603,024 663,870 
South America: 
% AAA 38,713 88,600 
Dolivig oes Eeer r 28,144 19,284 
Brag: A e . a ae aa aa r 28,601 28,574 
A a a a é EEEE 282 463 
Oolombla.- A e 169 139 
E A NS r 202,178 222,177 
Europe: | 
A A 6,767 6,877 
Bulgaria A A 8 115,700 121,300 
Czechoslovakia € nme r 5,200 r 4,800 
Finland. aca 2,346 1,623 
J A A AN AN 26,160 22,916 
Germany, East 22 7,700 4,400 
Germany, Wet 38,460 83,811 
Greece „„ „„ e 19,596 24,262 
Green ð 6,280 32,342 
, ß . u u LE E 2,760 1,760 
Ireland MES 61,950 41,560 
Ü a ee eva E 28,550 25,022 
/ A E A AA r 3,676 3,433 
ee dt a S r 76,600 77,200 
Porr ³ E EE r 507 ai 
Romania MA AA 45,200 45,200 
ee . . Rr us sŠ r 71,127 70,688 
Sweden A 83,530 81,192 
¡AAA A MAA A 520,000 r 525,000 
United Kingdom 5 NN EE U ANE r 4,100 4,000 
Yugoslavia o e e e e e e 131,519 182, 085 
Africa: 
AECA EENEG 4,273 3,420 
NWO) A RAE IA r 1,471 1,833 
KOnVE- A d ⁊ð . ʒ eles — e 22 
Morocco 119,054 95,098 
Nigeria è ³˙⅛v—»wA ]» TT KR 380 r 240 
South Africa, Republioe o 1.789 2.741 
South-West Africa, Tersitory EES 68,006 62,568 
y TC WEE r 17,200 13,800 
Zambia (refined) r 27,900 27,800 
Asia: 
ür 8 11.570 10,800 
China, People’s Republic of n0nnnnannnnnMM 110,000 110,000 
Ind ee id SA r 7,823 10,088 
Ie ]i A eee e 220 = 
Iran ud er. l ... «... 8 r 41,300 62,400 
Japan? EEN 68,300 48,775 
Korea, North r 100,000 r 110,000 
Korea, Republic of __ oo 14,188 11,578 
Philippines LL ccc ecc cene een cmn ie 1,436 
Thailand AA 4,083 1,701 
dk d E cech sss ðͤ :.. y Susa sss r 9,835 5,073 


See footnotes at end of table. 
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Table 31.—Lead: World mine production, by country—Continued 


(Short tons) 
Country 1 
Oceania: 
RRE a d AT EE 
New ZealandSꝶĩæ̃ꝙ 22222222222 
Total uta y . 8 
e Estimate. P Preliminary. r Revised. 


1973 


r 444,006 
362 


r 3,843,723 


1974 


413,701 


r 3,832,499 


1975 P 


448,686 


3,787,804 


In addition to the countries listed, Uganda and Egypt may produce lead, but available infor- 
mation is inadequate to make reliable estimates of output levels. 
2 Recoverable metal content of lead in concentrates tor export plus lead content of domestic 
products (refined lead, antimonial lead, mixed bars, and other unspecified items). 


3 Recoverable metal. 


4 Recoverable metal; content of lead in concentrates for export plus lead content of domestic 


smelter products (refined lead, antimonial lead, and bismuth-lead bars). 


5 May include small quantities of zinc. 


6 Data compiled from operating company reports of Tsumeb Corp. Ltd., South West Africa Co. 


Ltd., and South African Iron and Steel Industrial Corp. Ltd. 


Ltd's Rosh Pinah mine. Data from Tsumeb Corp. L 


companies are for fiscal years ending June 30 of the year stated. 
7 Figure comprises reported production of South West Africa Co. Ltd. and Rosh Pinah mine 


plus an estimate for Tsumeb Corp. Ltd. 
8 Content of concentrates. 
9 Contained in lead-copper concentrate. 


Table 32.—Lead: World smelter production, by country 


(ISCOR) for Imcor Zinc (Pty.) 
td. are for calendar years; data from other 


(Short tons) 
Country 1973 1974 1975 P 
North America: 
Canada (refined) -.-..--. ....... EE EE eee 206,012 139,380 e 190,000 
Guatemala EE 72 250 248 
Mexico (refined) -......----------2222222222-2-2.-2-2-2-- 190,621 220,660 196,200 
United States (refined) 3 _... . . . . r 674,516 673,024 636,122 
South America: | 
Argentina. EE r 35,500 88,600 48,700 
Bolivia (refined, including solder) .....-----.------ e 20 28 EM 
TOT: A ex x r 42,829 45,951 * 46,000 
Peru. (refined) eege ee anim ma orm iiim meris ss r 91,787 88,798. 77,800 
Europe: 
Austria A ³ W AA ie up RE Od ME 10,927 9,705 10,320 
Belgium?) <a r 125,819 120,822 127,352 
Bulgaria 222 J Tn r 118,000 r 124,000 126,000 
Czechoslovakia 2 222222222222 18,435 19,698 e 19,800 
Francë ⁵˙²˙ .. ⅛ AE ee 183,633 174,794 149,233 
Germany, East © 2.a a m m m m m . 8 22,000 22,000 22,000 
Germany, West r 94,584 128,011 101,679 
Greece (refined! 222222222 r 26,500 16,100 14,100 
Hung onanan aaa Ps 8,800 14,880 14,880 
Haly A A aaa A 8 38,721 47,906 36,593 
Netherlands? Loc cn eee eee eee eee NN erem 27,840 29,112 26,389 
Poland (refined): 222222222 r 75, 400 78,900 84,000 
Portugal (refined) 222222222222 r 1,226 1.310 1.320 
Romania è ²ðÜ6A 43,000 43,000 43,000 
Spain. acicate ... 96,256 87,666 80,858 
Sweden (refined) 2222222222 51,403 49,808 e 45,300 
U.S.S.R. (primary) è 2222 520,000 525,000 530,000 
United Kingdom eee emn 33,407 32,386 28,328 
ge Yugoslavia (refined) ___ LLL c cec c creen 124,155 130,544 e 165,000 
rica: 
| South-West Africa, Territory of (refined) 70,098 70,925 48,800 
Tunisia c o E: e e ePIUI P P A ee = 28,619 29,102 25,790 
Ge Zambia (refined) 27,574 27,112 21,032 
sia: 
Burma -aaa 11,162 10,246 10,974 
China, People’s Republic of e ee Een 110,000 110,000 110,000 
[India ESEE ³ÄW . E E ea r 2,906 4,394 5,257 
II UN OA (9) r 330 440 
Japan (refined) vd r 251,366 261,283 214,087 
Korea, North € __. deed 90,000 110,000 110,000 
Korea, Republic f 4,828 4,881 6,600 
Turkey AAA u v A r 6,060 6,170 2,420 
Oceania: Australia (refined and bullion) r 374,794 371,434 342,574 
Tota II RA r 3,837,864 8,858,205 3,713,691 


e Estimate. P Preliminary. r Revised. 


1 Primary except as noted, or where source does not differentiate. 


2 Includes recovery from secondary materials. 


3 Refined from domestic and foreign ores; excludes lead refined from imported base bullion. 


< Includes primary lead content of antimonial lead. 
5 Lead bullion from imported ores and concentrates. 
6 Revised to none. 


Lime 


Avery H. Reed 


Lime output in 1975, including that for 
Puerto Rico, declined 11% to 19.2 million 
tons. Total value established a new annual 
record, increasing 10% to $526 million. 


Output of all types of lime decreased. 
Chemical and industrial lime was down 
10%, construction lime 12%, refractory 
dolomite 28%, and agricultural lime 11%. 


Table 1.—Salient lime statistics in the United States 


(Thousand short tons and thousand dollars) 


1971 1972 1978 1974 1975 
Number of plants 187 185 175 172 171 
Sold or used by producers: 

Quicklime nonŘŘÁmħľħŘħŘħŘțħŇ 15,138 16,611 17,230 17,795 15,875 
Hydrated lime n2-=- 2 =. 3,446 2,604 2,610 2,533 2,844 
Dead-burned dolomite .......... 1,007 1,075 1,250 1,278 914 
q e A 19,591 20,290 21,090 21,606 19,133 
ValueS __ oo eel eneeece $308,100 $339,804 $365,849 $478,685 $523,805 
Average value per ton $15.73 $16.7 $17.85 $21.92 $27.8 
Lime sold .. -n= 12,337 18,853 14,394 14,640 12,840 
Lime used NNN en 7,254 6,937 6,696 6,966 6,292 
Exports è J... . . dass 66 88 87 82 54 


Imports for consumption ? sz 242 248 884 416 269 
1 Excludes regenerated lime. Excludes Puerto Rico. 


2 Selling value, f.o.b. plant, excluding cost of containers. 
* Bureau of the Census. 


DOMESTIC PRODUCTION 


Lime producers sold or used 19.2 million 
tons, compared with 21.6 million tons in 
1974. Sales of lime decreased 1296 to 12.9 
million tons. Captive lime used by producers 
declined 1096 to 6.3 million tons. 

Output of quicklime decreased 12% to 
16.8 million tons. Production of hydrated 
lime decreased 8% to 2.4 million tons. Out- 
put of dead-burned dolomite declined 28% 
and was 6296 below the 1956 record high 
level. The number of plants decreased from 
173 to 172 and the average output per 


plant decreased from 125,100 to 111,400 
tons per year. 

Eight States Ohio, Pennsylvania, Texas, 
Missouri, Michigan, Indiana, Alabama, and 
Illinois—accounted for 6896 of the total 
output. Production declined 496 in Indi- 
ana, 596 in Texas, 696 in Michigan, 796 in 
Pennsylvania and Alabama, 15% in Illinois, 
1696 in Missouri, and 17% in Ohio. 


1 Supervisory Lee scientist, Division of Non- 
metallic Minerals. 
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Figure 1.—Trends in major uses of lime. 
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Leading producing companies were 
Marblehead Lime Co. with two plants in 
Illinois and one each in Indiana, Michigan, 
and Pennsylvania; Mississippi Lime Co. in 
Missouri; Bethlehem Steel Corp. with two 
plants in Pennsylvania and one in New 
York; Allied Chemical Corp. in Louisiana 
and New York; Martin-Marietta Chemicals 
in Alabama and Ohio; The Dow Chemical 
Co. in Michigan and Texas; The Flintkote 
Co. with two plants in California, two in 
Nevada, and one each in Arizona, Utah, 
and Virginia; United States Gypsum Co. 
in Louisiana, Ohio, and Texas; United 
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States Steel Corp. in Ohio; and Diamond 
Shamrock Corp. in Ohio. These 10 com- 
panies, operating 27 plants, accounted for 
40% of the total lime production. 

The five largest lime plants, each produc- 
ing more than 400,000 tons, accounted for 
18% of the total lime output. Thirty-three 
plants produced more than 200,000 tons 
and accounted for 60% of the total. 

Leading individual plants were Missis- 
sippi Lime's Ste. Genevieve plant, Marble- 
head's Buffiington plant, Allied Chemical’s 
Syracuse plant, U.S. Steel’s Lorain plant, 
and Diamond Shamrock's Plainsville plant. 


Table 3.—Lime sold or used by producers in the United States, by size of plant* 
(Thousand short tons) 


Size of plant 

| Plants 

Less than 10,000 tons ........- 28 
10,000 to 25,000 tons ; 85 
25,000 to 50,000 tons 18 
50,000 to 100,000 tons 28 
100,000 to 200,000 tons 22 
200,000 to 400,000 tons ----.-.-- 33 
More than 400,000 tons 9 
Total. occiso 173 


1974 1975 

Percent Percent 
Quantity of total Plants Quantity of total 
178 1 29 187 1 
635 8 81 556 8 
626 3 28 749 4 
2,018 9 28 1,968 10 
3,161 15 28 4,136 22 

9,193 42 28 8,024 
5,839 27 5 3,540 18 
21,645 100 172 219,159 100 


1 Excludes regenerated lime. Includes Puerto Rico. 


$ Data do not add to total shown because of independent rounding. 


CONSUMPTION AND USES 


Lime was consumed in every State. Lead- 
ing consuming States were Ohio, Pennsyl- 
vania, Michigan, Indiana, and Texas, each 
of which consumed more than 1 million 
tons. These five States accounted for 53% 
of the total lime consumed. 

Leading quicklime-consuming States were 
Ohio, Michigan, Indiana, Pennsylvania, 
and Texas, each of which consumed more 
than 1 million tons. These five States ac- 
counted for 5396 of the total quicklime 
consumed. 

Leading hydrate-consuming States were 
Texas, Pennsylvania, Illinois, Ohio, and 
Louisiana, each of which consumed m pre 
than 100,000 tons. These five States ac- 
counted for 56% of the total hydrate con- 
sumed. 

Lime sold by producers was used for 
chemicals, 83% ; construction, 10% ; refrac- 
tories, 696; and agriculture, 196. Captive 
lime used by producers was 3396 of the 
total, compared with 32% in 1974. Captive 
lime was used mainly for alkalies, 3396; 


BOF steel furnaces, 2496; and sugar re- 
fining, 13%. 

Leading individual uses were BOF steel 
furnaces, alkalies, water purification, paper 
and pulp, sugar refining, and refractories, 
which together accounted for 6796 of the 
total consumption. 

Of the main chemical and industrial 
uses, lime for BOF steel furnaces was pro- 
duced principally in Ohio (26%), Indiana 
(1696), Pennsylvania (1596), and Illinois 
(10%). Lime. for alkalies was produced 
mainly in New York, Michigan, Ohio, and 
Texas. Lime for water purification was 
produced mainly in Missouri (29%), Penn- 
sylvania (1596), Texas (996), and Ala- 
bama (896). Lime used for paper and 
pulp, excluding regenerated lime, was pro- 
duced mainly in Alabama (33%), Wiscon- 
sin (11%), Texas (11%), and Virginia 
(1196). Lime for refining sugar was pro- 
duced mainly in California (23%), Idaho 
(1196), and Colorado (11%). 
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Table 4.—Destination of shipments of lime sold or used by producers 


in the United States in 1975, by State 
(Short tons) 


Hydrated 
State Quicklime lime Total 
Alabama iii nc 489,,813 60,193 550,006 
BYIZONG e LL UL o 479,307 1,744 481,051 
Arkansas locos u a ia 138,745 18,544 157,289 
California muecas a iia 743,246 70,647 813,893 
Colorado AAA IA D 22 202,095 5,840 207,435 
Connecticut: 623 ͥ es See y ee 42,021 10,016 52,037 
Delaware ans u 22 Z iaa 16,236 7,033 23,269 
District of Columbia 350 497 847 
iii: oe . Li A ss 329,288 51,639 380,927 
Gr a is ls 132,579 24,243 156,822 
Hüwal EE 1,331 4,335 5,666 
Idaho rr o ⁰⁰ꝛ e ds a 8 101,002 5,670 106,672 
r ³⁰ A IIA 734,002 143,112 877,114 
% AAA 1,736,485 67,810 1,804,295 
E A d ⁰ k . 54,249 20,015 74,264 
VI:; ²˙² hõ ⁊ð—-. ͤ mal yd dk ad 68,586 27,205 | 95,791 
Kentucky ³˙ümAmàAAA ͤͤͥͤyſͥ ͥ km mr. eas 263,893 16,818 280,711 
/ ͤẽ ² . IS 371,331 106,423 477,754 
LC %]! ] y yd y pu tate 2 26,820 751 21,571 
ne, ß e ii id 393,554 18,531 412,085 
Massachusetts 44 30,248 14,468 44,716 
MIëéehipañ a 1,782,322 42,623 -1,824,945 
Minnesota: ¿O xl, ook 135,629 15,434 151,063 
e,, pp ß 118,255 18,458 136,713 
ii ͥͥ auti ³ AAA ⁰A a 160,493 33,647 194,140 
Melt ⁰ e 222,304 2,796 225,100 
Nebraska E o 60,337 8,492 68,829 
NOA TEEN 34,529 6,075 40,604 
New Hampshire E E 7,083 641 . . 17,124 
New Jersey ic on oo ß AAA 57,030 56,283 113,818 
New Mexico ue d ˙ m A eae I 83,151 7,105 90,256 
New York Al 872,390 86,359 908,749 
North Carolina aaa 110,220 26,624 136,844 
North Dakota eege a 61,157 15,476 76,638 
AAA AAA ³ A ³ AA ĩ A UR 2,643,492 118,168 2,761,655 
Oklahoma `. ⁵ l. 116.850 19,118 968 
Oregon ß ß ß ee DS SS s 97,640 80,038 127,678 
Penn Fan...... Sege 1,734,796 246,691 1,981,487 
Puerto Rico LL o 287 29,927 30,214 
Rhode Island “2s oe i ee ee 5,971 1,861 7,832 
South Carolina eege l A 74,911 8,027 82,938 
South Dakota —._.._______-__--___ „„ 9,053 15,055 24,108 
II! ³˙oiA. ³ ͥ ⁰¹wn k ee Suma 127,818 70,660 198,478 
SA 8 1,064,921 709,500 1,774,421 
Utah AAA AAA y 85,622 9,834 95,456 
MIPEIDIB cc ne os 132,640 20,658 153,298 
Washington o ee clc eee 124,275 50,077 174,352 
West NiIPpIBI& ß SSS ee D E 843,535 19,924 363,459 
WISCONSIN. ² ꝗ² AA AA 107,969 47,587 155,556 
Wyoming AAA sssi ss 28,241 5,780 34,021 
Other States 2 _ oscars tatuada ob a 125 5,262 5,387 
Total United States 2 16,752,227 2,353,204 19,105,431 
Exports : 
Canada: veia ono doc ai ads 19,764 14,512 34,276 
Other countries „ 16,641 2,936 19,577 
Total exports 222 ege 36,405 . 17,448 58,868 
rr 16,788,632 2,370,652 19,159,284 


1 Excludes regenerated lime. Includes Puerto Rico. 
2 Includes Alaska, Vermont, and the Virgin Islands. 
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Table 5.—Lime sold or used by producers in the United States, by use * 
(Thousand short tons and thousand dollars) 


846 
1974 
Use 
Sold Used Total? 
Agriculture 22 109 de 109 
Construction : 
Soil stabilization ... W W 797 
Mason's lime W W 376 
Finishing lime 225 Se 225 
Other construction 
uses 222 W W 64 
Total 2 1.405 58 1.463 
Chemical and industrial: 
Steel BOF ........- 5,669 1,658 7,827 
Alkalies -=-= 2,589 
Water purification .. w w 1,861 
Paper and pulp .... W W 1,064 
Sugar refining ....- 67 107 774 
Copper ore 
concentration .... 280 431 711 
Sewage treatment .. 536 81 567 
Steel, electric ....- 724 81 805 
Steel, open-hearth W W 663 
uminum an 
bauxite W W 384 
Glass 308 T 808 
Calcium carbide .... W W 263 
Precipitated calcium 
carbonate ......-- W zu W 
Petrochemicals —.... 97 HN 97 
Food products ...... W W 72 
Metallurgy, other W W 50 
Acid mine water W W 84 
Oil well drilling 16 A 16 
Petroleum refining . 61 = 61 
Tanning ........... 24 mE 24 
Plasties 2 W SE W 
Magnesium metal WwW W 28 
Insecticides ........ q = q 
Ore concentration, 
other —........... 8 E 8 
Fertilizer 8 SE 8 
Paint -.... 8 Ss 3 
Rubber 5 SC 5 
Sulfur removal 4 -— 4 
Sand-lime brick 4 ae 4 
Wire drawing W W 8 
Silica brick 14 Sa 14 
Other uses 8 4,136 3,917 1,497 
Stall! 11.970 6,825 18,796 
Refractory dolomite 1.195 8 1.278 
Grand total? .... 14,679 6,966 21,645 


Value 
8,104 
20,202 
9,520 
5,700 
1,620 


81,042 


158,000 


14,900 
8,260 


6,630 
5,860 


1 
81,734 


404,834 
32,078 


476,608 


Sold 
97 


4.340. 2: 


444 
10,666 
849 


12,868 


1975 


Used 


762 
6,192 
64 


6,292 


Total 2 
97 


19,159 


Value 
8,871 


21,165 
7.970 
5,520 


1,720 
36,875 


177,000 
56,700 
87,900 
24,900 
24,700 


18,400 
18,400 


17,900 
18,800 


W 
82,086 


455,098 
81,198 


526,036 


W Withheld to avoid disclosing individual company confidential data; included with Other uses.” 


1 Excludes regenerated lime. Includes Puerto Rico. 


2 Data may not add to totals shown because of independent rounding. 
3 Includes magnesia from sea water, magnesite, chrome, lithium, explosives, adhesives, coke, other 


uses, and uses indicated by symbol W. 
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PRICES 


The average value of lime sold or used 
by producers in 1975 was $27.46 per ton, 
an increase of 25% over the 1974 price of 
$22.02 and an increase of 58% over the 
1973 price of $17.42. 

Values ranged from $27.00 for chemical 
and industrial lime to $28.18 for construc- 
tion lime, $34.13 for refractory dolomite, 
and $34.75 for lime used in agriculture. 

Values for quicklime sold ranged from 


$27.69 for chemical lime to $30.43 for 
construction lime, $31.30 for lime used in 
agriculture, and $33.46 for dead-burned 
dolomite, and averaged $28.20, an in- 
crease of 33% over the 1974 value. 

Values for hydrated lime ranged from 
$27.66 for construction lime to $31.10 for 
chemical lime, and $36.50 for lime used in 
agriculture, and averaged $29.52, an in- 
crease of 15% over the 1974 price. 


FOREIGN TRADE 


Exports of lime increased 7096 to 53,900 
tons but were 2296 below the 1968 record. 
Of the total exports, Canada received 85% 
and Mexico 8%. The remaining 796 went 
to 29 countries, listed in order of shipments 
as follows: The Republic of South Africa, 
Panama, Trinidad, the Bahamas, Burmuda, 
the Philippines, West Germany, the United 
Arab Emirates, Surinam, the United King- 


dom, Jamaica, Venezuela, Honduras, Ire- 
land, Colombia, Brazil, Australia, Indo- 
nesia, Austria, the Netherlands Antilles, 
Peru, Bahrain, Argentina, Iran, the Do- 
minican Republic, New Zealand, Singa- 
pore, Italy, and Tanzania. 

Imports of lime declined 3896 to 259,000 
tons. Imports were mainly from Canada. 


Table 6.— U.S. exports of lime 


Quantity Value 
Year (short tons) (thousands) 
1078 usc sede uec auccm iut 8 86,914 $1,208 
rn X € 2 81,689 1,516 
1976 AA ³⁰Aͥͥ 53,853 2,746 

Table 7.—U.S. imports for consumption of lime 
Hydrated lime Other lime Total 

Quantity Value Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) 
1978 E 41,809 $941 286,703 $4,302 834,012 $5,243 
197422222 48,284 1.311 367,917 6,368 416,201 7,679 
1915 sse 44,687 1,392 214,811 4,867 258,948 6,259 
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WORLD REVIEW 


Lime is produced all over the world, 
mainly in the heavily industralized areas. 
Source materials are adequate. The United 
States, with 17% of the total, ranks second 
in world production. 

Canada.—During 1974 there were 24 ac- 
tive lime plants in Canada; 10 in Ontario, 
4 in Quebec, 4 in Alberta, 3 in Manitoba, 
2 in British Columbia, and 1 in New Brun$- 
wick. Of the 85 kilns in operation, 54 were 
vertical, 27 were rotary, 3 were rotary 
grate, and 1 was vibratory grate. Total lime 
output was 1.9 million tons, of which 426,- 
000 tons were exported, mainly to the 
United States. 

Germany, West.—West Germany ranked 
third in world lime output, with 996 of 
production. Output was 10.1 million tons. 


Japan.—Japan produced 9% of world 
lime output, and ranked fourth among 
world producers with 10.1 million tons. 

Poland.—Poland produced 896 of the 
world's lime and ranked fifth among pro- 
ducing countries with 8.8 million tons. 

U.S.S.R.—The Soviet Union was the 
leading lime-producing country in the 
world, with 21% of the total. Output was 
estimated at 24 million tons. 

Yugoslavia.—Construction started on a 
new 70,000-ton lime plant at Jelen Do, 
near Cacak, Serbia. Two new lime plants 
were completed near Kucevo, Serbia. Con- 
struction continued on a new 100,000-ton 
lime plant near Drnis, Croatia. Plans were 
made to construct a 120,000-ton lime plant 
near Slavonski Brod, Croatia. 
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Table 8.—Quicklime and hydrated lime, including dead-burned dolomite: 
World production by country 
(Thousand short tons) 
Country 1 1973 1974 1976 P 
North America : 
WITT, TEEN 1,891 2,009 1,889 
Costa AMA cece L 222 14 24 17 
Guatamala -~-~--..------------~---------------=----- e 25 62 89 
Jamaica: A 240 886 202 
Nicaragua” censura a 100 43 61 
Puerto Rice / A EE 42 39 28 
United States (sold or used by producers) 21.090 21, 606 19,133 
South America: 
Brazil" CT M pr 2,200 2,200 2,200 
RA A IA ⁰⁵ S ea ee NA 2,802 e 2,870 
Colombia * il 2 1,100 1,100 1,100 
en,, . ß HE 28 80 31 
7ͤõĩ . ³Äü ³ ä ³¹ A CUR 63 r e 70 e 70 
WYUGUBY coe eee ee eens es 53 51 51 
Europe: 

UBLFIR A A II 874 1,145 1,044 
III ð³ÜÜ];]ö A es zS. p 8,770 8,904 e 8,850 
Bulgaria `. . 3 ERNE EE r 1,013 1,446 e 1,430 
Czechoslovakia ee NNN EN EN el r 2,903 3,073 e 3,100 
Déñmark o v es ee 239 188 183 
en,, ß ß a a a 330 360 885 
o AAA . IR usss r 5,530 5,625 5,003 
Germany, East `... - SES 8,839 8,837 8,400 
Germany, West E NN E EN 12,886 12,858 10,114 
Ill ³ð³ ³ 737 701 e 700 
Ireland 22222222 JJ ĩ K 84 87 86 
Taly IN ß ß RAS 2,478 2,557 2,410 
Malta. eege 85 e 83 e 33 
, ß ß ia r 130 127 e 110 
e,, ß . ß r 8,458 8.772 8,818 
Portugal „ EE r 288 238 e 235 
ENN, KT us ß ß a las r 2,896 3,381 e 3,800 
Spa DEE 877 r e 380 e 880 
Sweden escalador ds od 988 977 e 090 
Switzerland EEN 152 125 e 120 

SRE A AA O A A 24,000 24,000 24,000 
SEI Ee 2,061 2,248 e 2,400 
Africa : 
Algeria ß uu 40 r e 40 e 40 
EN enee (3) (3) (3) 
e . . S 90 e 90 e 90 
Ethiopia Mn ¼¼ ( ĩ ins 9 6 6 

TA. E EAE NE ³ð y y ß SS 2 a 272 35 e 35 e 35 
Libya A V8 NA 22 e 22 
Mauritius ³ð.-w. ³ é e 8 4 8 
Malawi © ³⁰ꝛ/dſ (3) (3) (3) 
Mozambique NN NN 11 6 e2 
South Africa, Republic of (sales) 22 r 1,459 1,322 1,464 
JC GEN 7 6 8 
1 ⁰ . 8 r 198 126 e 130 
ee, ß ß a 33 83 33 
JJ2½%//////ö//%ͤ%—ꝛ y 165 165 165 
7ͤ;50Üðß⸗⁵ůõAꝛ........ d LAS fem 120 120 120 

Asia : 
U ri A asa 93 67 25 
Tiida A a SS Su 875 875 375 
AAA AA 8 1,100 1,100 1,100 
e ß A ENS e 200 220 265 
u yd dms aD S E 13.024 12,362 10,110 
r e SIA 8 3 8 
Korea, Republic of © ee ll 2222222222222. r 100 r 105 110 
MUWGIG: ege (3) (3) (3) 
ECJJ;õÜ. Ad ĩ ĩ G 168 195 NA 
Menges. css 45 45 45 
e e .. c De ee ek == (3) 60 
Philippines. 222252455200 oo oe ee aU EE 166 111 40 
Saudi Arabia ° ~~~. ~~~ ~~ 17 17 17 
TAIWEAL EE 194 171 161 
Oceania : 

Australia 5 a ia 929 r e 940 e 940 
Fiji Islands ese ee eee Lee eee 8 8 e3 

Foal A . AAA IEA r 118,451 123,183 115,149 

e Estimate. b Pr eliminary. r Revised. NA Not available. 


1 Lime is produced in many other countries besides those listed. Mexico, Venezuela, and the United 


Kingdom are among the more important countries for which official data are unavailable. 


2 Excludes output by small producers. 

than 14 unit. 
4 Figure for 1973 includes production in Eritrea. 
5 Year ending June 30 of that stated. 
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Lithium 


By Richard H. Singleton * 


Total deliveries 2 of lithium minerals š in 
the United States decreased approximately 
20% in 1975 to about 4,400 tons of lith- 
ium equivalent because of an increase in 
producers' inventories, and because smaller 
quantities were released from the Govern- 
ment stockpile. Apparent consumption also 
decreased by about 20% to approximately 
3,500 tons mainly because of decreased de- 
mand for lithium carbonate in the alumi- 
num and ceramic industries. Demand for 
lithium hydroxide monohydrate reportedly 
remained strong. The United States con- 
tinued to produce and consume over one- 
half of the world's lithium supply. 
Approximately 20% of the U.S. supply 
continued to be exported to Western Eu- 
rope and Japan; two-thirds in the form 
of lithium carbonate with the balance be- 
ing mainly lithium hydroxide monohy- 
drate. 

The United States imported about 4,600 
tons of mineral concentrate from Brazil, 
nearly twice that imported in 1974. Total 
imports of lithium chemicals by Western 


Europe increased 13% to approximately 
700 tons of lithium equivalent. The share 
of these imports coming from the United 
States increased to 86%. 

Japanese imports of lithium chemicals 
decreased by 65% to 237 tons of lithium 
equivalent reflecting a sharply decreased 
demand coupled with a reduction of users' 
inventories during 1975. Total exports of 
lithium chemicals by the U.S.S.R. to West- 
ern Europe and Japan decreased 6296 to 
about 170 tons of lithium equivalent. 

Legislation and Government Programs.— 
The General Services Administration 
(GSA) sold 371 short tons of lithium hy- 
droxide monohydrate during 1975. At 
yearend, 2,547 tons of lithium hydroxide 
monohydrate was available for sale by 
GSA under the Federal Property Act. 


1 Physical scientist, Division of Nonmetallic 
Minerals. 

2 Deliveries are herein defined as production 
plus imports minus producers” inventory change. 

3 Spodumene and petalite concentrate. Also in- 
cludes lithium carbonate from California and 
Nevada brines. | 


Table 1.—Salient statistics on lithium minerals ' 
(Short tons of contained lithium) 


1971 1972 1973 1974 1975 

United States : 
Production `... nu ut E E eee w W W w W 
Ill ³⁰Ü¹ mimi ͤ Kü 130 30 130 70 90 
Producer stocks h «««««1 1% W W W W W 
Shipments of government stockpile excesses eS mes 160 430 61 
Deliveries ... NN NN «„ 3,800 3,920 4,110 5,550 4,440 
Exports e e a n EA 650 640 920 r 1,000 900 
Apparent consumption „ 3.150 3.280 8,850 r 4,550 3.540 
Rest of world: Produetion ll 1,900 2,000 2,400 2,500 2,300 
Total world: Supply * _..._._____--..____....__-----. 5,600 5,900 7,000 8,000 6,600 


e Estimate. 


2 Includes lithium compounds. 


r Revised. W Withheld to avoid disclosing individual company confidential data. 
1 Includes lithium carbonate produced in Nevada. 
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DOMESTIC PRODUCTION 


The two major lithium producers, Foote 
Mineral Co. and Lithium Corp. of Amer- 
ica (Lithcoa) continued to mine and bene- 
ficiate spodumene from pegmatite dikes in 
North Carolina. Foote, 92%-owned by 
Newmont Mining Corp., continued as the 
major domestic producer of spodumene 
concentrate. Construction continued on its 
6,000-ton-per-year lithium carbonate plant 
in North Carolina, scheduled for comple- 
tion in 1976. Foote continued to produce 
lithium carbonate from subsurface brines 


at Silver Peak, Nev. Kerr-McGee Corp. 
continued to produce small quantities of 
lithium carbonate from Searles Lake brines 
in California. 

Lithcoa remained the major producer of 
lithium chemicals, excluding lithium car- 
bonate, at its North Carolina works near 
its mine. Beneficiation capacity for produc- 
ing spodumene concentrate was increased 
20% in 1975. Lithcoa also increased its 
lithium hydroxide production capacity by 
20%. 


CONSUMPTION AND USES 


Apparent domestic consumption in 1975 
decreased 20%, compared with 1974, al- 
though consumption continued to increase 
during the first calendar quarter. Lithium 
carbonate sales were down because of 
reduced demand in the aluminum and 
ceramic and glass industries, which were 
the major consumers of lithium products. 

Reduced demand in the aluminum in- 
dustry was primarily due to lowered pro- 
duction of primary aluminum; interest in 
this use of lithium remained high, and 
several major world aluminum producers 
initiated potline tests in 1975. Aluminum 
Co. of America at Palestine, Tex., began 
operation in 1975 of a 15,000-ton-per-year 


aluminum potline using a new type of 
reduction cell based on the electrolysis of 
aluminum chloride and using lithium 
chloride as a component of the electrolyte. 

Demand was down in 1975 for lithium 
fluoride, used principally in the ceramics 
industry, and for lithium chloride, used in 
welding and dehumidification. Demand for 
lithium bromide, used in air conditioning, 
decreased less than that for the other two 
halides. Demand for lithium in grease, 
synthetic rubber, and vitamin A manufac- 
ture held steady at about the same level as 
in 1974. Demand for lithium hydroxide in- 
creased. | 


PRICES 


The domestic price of ceramic-grade 
spodumene concentrate remained steady 
throughout 1975 at $123.50 per ton as 
reported in Ceramic Industry. The domes- 
tic price of lithium carbonate powder 
delivered, bagged, and in carload lots re- 
mained steady at 79.5 cents per pound 
during 1975 as reported in Chemical Mar- 
keting Reporter. Prices of both the hy- 


- FOREIGN 


U.S. exports of lithium chemicals are 
not completely reported in available trade 
statistics, with some of the compounds in- 
cluded inseparably with other nonlithium- 
bearing compounds. However, review of 
data on imports of lithium compounds 
from the United States by other countries 


droxide and the metal held steady during 
the first half of 1975. The price of lithium 
hydroxide monohydrate delivered in drums, 
carload lots, increased 3596 to $1.18 per 
pound at yearend. The price of lithium 
metal delivered in lots of 1,000-pounds 
minimum rose 18% to $11.10 per pound 
at yearend. 


TRADE 


indicates that, in terms of lithium content, 
exports decreased by approximately 10%; 
lithium carbonate accounted for about two- 
thirds of these exports in 1975, the re- 
mainder being largely lithium hydroxide. 
Japan, West Germany, and France re- 
ceived 9096 of apparent U.S. exports of 
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lithium products. Apparent exports to 
Japan decreased 56%. Apparent exports 
to West Germany increased 3696. Approx- 
imately 600 tons of spodumene concentrate, 
equal to about 22 tons of lithium equiva- 
lent, was shipped to West Germany, 
France, and the Netherlands, a decrease of 
83% from 1974, according to recipient- 
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country import data. 

Imports of lithium-mineral concentrate 
were 44% above the 1974 level at 4,548 
tons, containing about 80 tons of lithium. 
Brazil supplied all of these imports pri- 


marily as hand-picked petalite for use in 


low-expansion ceramicware. 


Table 3.—U.S. imports for consumption of lithium concentrate 


1974 1975 
Customs district and 
country of origin Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Baltimore district: Brazil 2,379 $217 4,548 $538 
Buffalo: Canada 786 106 ua -— 
Total- ee 3,165 323 4,548 538 


WORLD REVIEW 


Canada.—Construction of a commercial 
mine and plant at Bernic Lake in Mani- 
toba for producing lithium carbonate, an- 
nounced in 1974 for completion in 1977, 
had not begun by the end of 1975, and 
$20 million in investment capital was be- 
ing sought by the potential producer, Tan- 
talum Mining Corp. of Canada, Ltd. 
However, construction of a pilot plant at 
Bernic Lake for production of lithium 
carbonate began. The plant reportedly will 
process 100 tons of spodumene ore per 
day. Scattered prospecting for lithium min- 
erals continued in Ontario. No exports of 
lithium minerals from Canada were ap- 
parent. 

Chile.—Preliminary exploration aided 
by the U.S. Geological Survey indicated 
the presence of more than 1 million tons 
of lithium equivalent in the subsurface 
potassic brines in Salar de Atacama. The 
reported lithium concentration is greater 
than 0.196, and commercial exploitation 
appeared feasible. The Salar de Uyuni in 
neighboring Bolivia appeared favorable 
geologically for similar accumulation of 
large amounts of lithium-rich brines. 

France.—Imports of lithium chemicals 
decreased 15% to 158 tons of lithium 
equivalent. Imports of lithium mineral 
concentrate decreased about 71% to about 
40 tons of lithium equivalent. 

Germany, West.—Imports of lithium 
chemicals into West Germany, Europe's 


largest producer of secondary lithium salts, 
increased 1596 to about 550 tons of lith- 
ium equivalent, mainly because of in- 
creased receipts of lithium carbonate from 
the United States. Imports of lithium min- 
eral concentrate decreased 1796 to about 
90 tons of lithium equivalent. Approxi- 
mately 3096 of these imports were reex- 
ported after chemical processing mainly 
to other countries in West Europe. 


Japan.—Imports of lithium chemicals 
into Japan decreased greatly, by 65%, to 
237 tons of lithium equivalent. This was 
due to lowering of consumer inventories 
that had been accumulated in 1974 and a 
marked decrease in demand for lithium 
bromide in air conditioning. Markets were 
sought for Japanese air conditioning sys- 
tems in Southeast Asia and the Middle East. 
Significant quantities of lithium mineral 
concentrates were imported, but tonnages 
were not available because they were in- 
cluded inseparably with other nonlithium- 
bearing minerals. 


Mozambique.—Exports of lithium min- 
eral concentrate, all to Western Europe, 
decreased 83% to about 2,300 tons in^ 
1975. No concentrate was produced in Mo- 
zambique. 

South Africa, Republic of, and Territory 
of South-West Africa.—No concentrate 
was produced in South Africa in 1975. 
Approximately 35,000 tons of concentrate 


LITHIUM 


was exported to the United Kingdom in 
1974. 

U.S.S.R.—Exports of lithium chemicals 
to Western Europe and Japan in 1975 
were about 64% below those of 1974. 

United Kingdom.—Associated Lead 
Manufactures Ltd., the only manufacturer 
of lithium chemicals in the United King- 
dom, announced in 1975 that it was going 
out of the lithium chemical business, based 
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on the loss of Rhodesian petalite as a raw 
material source for production. 
Zaire.—Discovery of a zoned pegmatite 
near Manono, representing perhaps the 
largest lithium resource in the world and 
estimated to contain in excess of 1 million 


tons of lithium equivalent, was announced. 


A 5,000-ton-per-year lithium carbonate 
plant was planned, but financing was not 
arranged and no schedule was given. 


Table 4.—Lithium minerals: World production by country 


(Short tons) 
Country 1 and minerals produced 1973 1974 1975 » 

Argentina (minerals not specified) 22222222 110 181 e 185 
Australia (minerals not specified) e À r 245 1 eg 
Brazil : 

Ambient! a a aa 491 188 

Fiel ³ 273 507 6.000 

Pr. ]³’.¹] ͤͥ A A aei ache cade 2,623 8,934 : 

Spodumené ses oda 1,160 e 1,320 
Canada, spodumene? s 2 22.2 «4 205 786 zu 
China, People’s Republic of (minerals not specified) 2222 10,000 10,000 10,000 
Portugal, lepidoliiilmme·e é r 1,323 1,323 1,213 
Rhodesia, Southern (minerals not specified) ¢ v)) ) ---------- 15,000 15,000 20,000 
Rwanda, amblygonite e «4«„«4 «46 25 e 30 e 30 
South Africa, Republic of, podumenrne kn ae r1 " 
South-West Africa, Territory of (minerals not specified) * ß) 5,914 41,625 e 10,000 
U.S.S.R. (minerals not specified) è 3 ____ ------------------ 50,000 50,000 50,000 
United States (minerals not specifled))))) W W w 


e Estimate. p Preliminary. r Revised. 
confidential information. 

1 In addition to the countries listed, other nations may produce small quantities of lithium min- 
erals but output is not reported and no valid basis is available for estimating production levels. 

2 Figures presented are U.S. imports from Canada; official Canadian sources report no production 
since 1965, but the United States has imported lithium materials from Canada in most years since 
that time. It is not clear whether these imports are from: (1) accumulated stocks; (2) test produc- 
tion quantities not reported in official Canadian statistics; (3) Canadian imports; or (4) any com- 
bination of these sources. 

These estimates denote only an approximate order of magnitude; no basis for more exacting 
estimates is available. Output by China and the U.S.S.R. have never been reported; Southern 
Rhodesian output has not been reported since 1964. 

4Qutput has not been officially reported since 1966, but presumably has continued since a number 
of countries record imports from “South Africa” which in total quantity considerably exceed reported 
output by the Republic of South Africa proper, and presumably include shipments from South-West 
Africa. Quantities given represent imports by the United States and the European Community 
reported as originating in South Africa, but the reader is cautioned that a portion of this material 
may have been mined in Southern Rhodesia. In 1966, actual output from South-West Africa 
totaled 1,739 short tons including: amblygonite—30; lepidolite—365; petalite—1,344. 


W Witbheld to avoid disclosing individual company 
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TECHNOLOGY 


Studies“ at North Carolina State Univer- 
sity on recovery of spodumene ore by froth 
flotation resulted in adoption of ball mill 
grinding on a commercial scale in the 
North Carolina spodumene industry. Prior 
to 1973, rod milling had been used exclu- 
sively in this industry. 

Argonne National Laboratory continued 
development of a rechargeable lithium cell 
for automotive and energy-storage use. 
This lithium-sulfur cell has a solid lithium- 
aluminum alloy anode, an iron sulfide 
cathode (either FeS or FeS;), a molten 
LiCl-LiF eutectic electrolyte, and a cell 
chamber separator made of boron nitride 
fabric. The cell operates at between 380? 
and 450? C, has a specific energy five times 
that of a lead-acid storage cell, and op- 
erates at a 1.5-volt output. Cell-life goal 
was 8 years. In 1975, cell life of 5 months 


was attained and this included several 
hundred charge-discharge cycles. À major 
effort to lower cell fabrication cost is con- 
tinuing. 

Eagle-Picher Industries, Inc., announced 
a plan to build the first privately owned 
and operated commercial facility in the 
United States for production of Li, iso- 
tope for the nuclear power industry. Op- 
eration was expected by 1977. Lithium is 
used to control the pH level in primary 
cooling systems of pressurized water re- 
actors, Impact on the lithium industry was 
considered to be negligible since the total 
lithium requirement would not be more 
than about 1 ton per year. 


Redeker, I. H. Flotation of Fine Ball Mill 
Ground Spodumene From North Carolina Ores. 
N.C. State Univ. Rent MRL-5, March 1975, 38 
pp. 
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Magnestum 


By Benjamin Petkof * 


World production of primary magnesium 
metal was slightly lower than that of 1974. 
Domestic primary metal production re- 
mained strong but declined from that of 
1974. A significant quantity of secondary 


magnesium was also produced. Exports 
declined but imports increased. The quoted 
price of magnesium metal was higher than 
that of 1974 but was stable during the 
entire year. 


Table 1.—Salient magnesium statistics 


(Short tons) 
1971 1972 1973 1974 1975 
United States : 
Production : 
Primary magnesium 123,485 120,823 122,431 
Secondary magnesium 14,703 15,628 17,036 14,874 21,216 
Shipments: Primary ......- 120,217 111,185 137,277 
Exports 22222 24,311 566 39,585 46,398 32,591 
Imports for consumption .... 8,671 4,479 3,325 5,305 7,903 
Consumption ........------- 92,166 103,691 115,774 130,048 94,815 
Price per pound .... cents 36.25 37.25 8.25 41.25-75.00 82.00 
World: Primary production ... 255,753 257,529 r 264,647 1 144,686 1 141,980 


r Revised. 
1 Excludes United States production. 


Legislation and Government Programs.— 
The General Services Administration stra- 
tegic and critical stockpile contained 


W Withheld to avoid disclosing individual company confidential data. 


1,621 tons of magnesium at yearend 1975. 
There were no stockpile releases or acces- 
sions during the year. 


DOMESTIC PRODUCTION 


Magnesium ingot producers during 1975 
were American Magnesium Co., Snyder, 
Tex., with an annual capacity of 10,000 
short tons; The Dow Chemical Co., Free- 
port, Tex., with an annual production ca- 
pacity of 120,000 short tons; and NL In- 
dustries, Inc., Rowley, Utah, with an 
annual capacity of 45,000 short tons. The 
electrolytic method was used by all do- 
mestic producers. Publication of Bureau 
of Mines data on domestic production is 
withheld to avoid disclosing individual 
company confidential data. 


Northwest Alloys, Inc., a wholly-owned 
subsidiary of the Aluminum Co. of Amer- 
ica (Alcoa) continued construction of its 
magnesium facilities at Addy, Wash. The 
facility was expected to commence oper- 
ation in 197€ The future output of this 
plant will be utilized by Alcoa for pro- 
duction of aluminum alloys. Planned initial 
production capacity was 24,000 tons per 
year. 


i: Physical scientist, Division of Nonferrous Met- 
als. 
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Table 2.—Magnesium recovered from scrap processed in the United States, 
by kind of scrap and form of recovery 


(Short tons) 

1971 1972 1978 1974 1975 

Kind of scrap: 

New scrap: 
Mag nesium- base 6,722 6,993 7,417 8,357 4,076 
Aluminum- base 222222 4,838 5, 646 6,118 5,798 18,417 
M IN 8 11,560 12,639 13,535 9,155 17,493 

Old scrap: 
Magnesium- base 1.719 1.445 2,529 4,161 4,873 
Aluminum basses NN 1.424 1.544 1.572 1.558 4,910 
Total ona da ³¹d AA 8,143 2,989 4,101 5,719 9,788 
Grand total __.. ica 14,703 15,628 17,686 14,874 27,276 

Form of recovery: 

Magnesium alloy ingot! ...... LL Llc. 8,905 3,612 2,606 2,703 2,796 
Magnesium alloy castings (gross weight) 1 9 12 14 750 
Magnesium alloy shapes -------— 500 275 169 4 1,262 
Aluminum alloys 222 7,423 8.790 9,206 9,316 19,731 
Zinc and other alloys ---.-... ---------.---- 1 14 31 6 12 
Chemical and other dissipative uses 478 794 567 44 44 
Cathodic protection e À. 2,366 2,134 5,045 2,777 2,681 
ß e zu Z usus dae 14,703 15,628 17,636 14,874 27,276 


1 Includes secondary magnesium content of both secondary and primary alloy ingot. 


CONSUMPTION AND USES 


Following the general economic decline, 
domestic magnesium consumption in 1975 
dropped 27% below that of 1974 to 94,815 
tons. Magnesium was consumed in struc- 
tural products that included castings and 
wrought products, and in sacrificial pur- 
poses where advantage was taken of the 
metal's chemical and alloying properties. 
The metal's useful structural properties 
such as low specific weight, good machina- 
bility, hot formability, and high strength- 
to-weight ratio resulted in about 21% of 


consumption being used for structural 
applications in aircraft, automotive, and 
other types of transportation equipment, 
materials handling equipment, and the 
manufacture of items such as power tools. 
The remainder was used for sacrificial pur- 
poses, primarily alloying with other metals 
(4996), cathodic protection (5%), pro- 
duction of nodular iron (14%), and re- 
ducing agents for metals such as titanium, 
zirconium, hafnium, uranium, and beryl- 


lium (796). 


Table 3.—Consumption of primary magnesium in the United States, by use 


(Short tons) 
1971 1972 1978 1974 1975 
For structural products : | 
astings : 
Die: cedro oz 7,469 9,326 9,999 11,804 6,842 
Permanent mold -_..... . 142 786 812 1,000 1,245 
P16! A 8 765 700 1,826 1,872 2,010 
Wrought products: 

Extrusions v -m MnMiMiMiŇiŇiħiiħiħįħi 5,587 7,749 7,436 7,323 6,221 

Sheet and plate 2,918 3,817 (1) (2) (2) 
Other (includes forgings) ...........--- 2,212 1,381 5,529 6,025 3,454 
Total cenit 19,093 23,709 25,102 27,624 19,772 


See footnotes at end of table. 
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Table 3.—Consumption of primary magnesium in the United States, by use—Continued 
(Short tons) 


1971 1972 1973 1974 1975 
For distributive or sacrificia] purposes: 
Alloys: 
Aluminum asocia cris 37,450 43,458 51,953 62,152 46,693 
Copper A uu EA 163 38 503 19 18 
DANG) EES 24 28 30 24 15 
AA ĩðâ 37 109 13 16 11 
Cathodic protection (anodess) 7,296 6,543 9,931 10,439 4,709 
Chemicals 8,960 9,732 9,835 9,204 2,592 
Nodular iron LLL 6,590 7,603 8,724 10,603 12,864 
Scavenger and deoxidizer ---ooooooooo..-- 68 327 50 285 (2) 
Reducing agent for titanium, zirconium, 
hafnium, uranium, and beryllium ........ 9,053 6,089 7,367 7,569 7,007 
Other, including powder 3,432 6,055 2,266 2,213 1,139 
TOUR: A AS A NS 73,073 79,982 90,672 102,524 75,043 
Grand total 92,166 103,691 115,774 130,048 94,815 


1 Included with “Other.” 
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Figure 1.—U.S. and world production and U.S. consumption of primary magnesium 


864 


MINERALS YEARBOOK, 1975 


PRICES 


The base price of magnesium ingot was 
stable during 1975 and was quoted at 
$0.82 per pound for 99.8% purity metal, 


minimum 10,000-pound lots, f.o.b. plant. 
As of January 1, 1976, the quoted price 
increased by $0.05 to $0.87 per pound. 


STOCKS 


Producer and consumer stocks of pri- 
mary magnesium declined 7% to 19,664 
tons at yearend 1975. Yearend stocks of 


primary magnesium alloy ingot dropped 
10% to 1,512 tons. Stocks of primary 


metal at yearend 1974 were 21,106 tons, 
and those of alloy ingot 1,677 tons. New 


and old magnesium scrap stocks declined 
39%. 


Table 4.—Stocks and consumption of new and old magnesium scrap in the United States 


in 1975 
(Short tons) 
Consumption 
Stocks Stocks 
Item Jan 1" Receipts New Old Total Dec. 31 
scrap Scrap 

Cast scrap —..........-........--. 1,096 5,640 441 5,475 5,922 714 

Solid wrought scrap? ! 207 496 618 SH 618 85 

q A 1,808 6,086 1,065 5,475 6,540 799 


r Revised. 
1 Includes borings, turnings, drosses, etc. 


FOREIGN TRADE 


The quantity of magnesium exported 
declined 30% from 46,398 tons in 1974 
to 32,591 tons in 1975. However, the 
value declined only slightly from $48.5 
million in 1974 to $48.2 million in 1975. 
Shipments to Brazil, Canada, West Ger- 
many, Japan, Mexico, and the Netherlands 
represented 9296 of the total. Almost all 
the magnesium exported (9596) consisted 
of primary metal and alloys. 


Total magnesium imports for consump- 
tion increased 4996 from 5,305 tons valued 
at $5.2 million in 1974 to 7,903 tons val- 
ued at $11.5 million in 1975. Imports of 
metal accounted for 6196 of total imports; 
waste and scrap 2596; and alloys and 
other forms, 1496. Major sources of mag- 
nesium imports were: Canada (21%); 
Norway (2596); and Japan (22%). 
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Table 6.—U.S. exports and imports for consumption of magnesium 
Exports 
Metals and alloys Semifabricated forms, 
Year Waste and scrap in crude forms n.e.c. 

Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 

19738 44 $81 38,323 $25,934 1,218 $2,227 

1974 ooo... 803 865 44,440 44,777 1,155 8,869 

1975 .....--- 476 803 81,047 44,392 1,068 8,496 

Imports 

Powder, sheets, 

Alloys tubing, ribbons, 

Waste and scrap Metal (magnesium wire and other 
content) forms (magnesium 

content) 

Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
1973 ......-- 2,296 $952 620 $485 389 $1,104 20 $129 
1974 .....--- 4,320 2,826 495 692 440 1,573 50 135 
197 ......-- 1,984 1,564 4,803 7,735 1.111 2,215 5 83 


Thousand short tons 


Imports 
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/ 
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Figure 2.—U.S. imports and exports of magnesium. 


1975 
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WORLD REVIEW 


World magnesium production (excluding 
U.S. production) declined from 144,686 
tons in 1974 to 141,980 tons in 1975. The 
U.S.S.R. produced 49% of the world 
magnesium output (excluding U.S. pro- 


duction) followed by Norway (30%); 
Japan (7%); and France (6%). The 
remainder was supplied by Canada, the 
People's Republic of China, and Italy. 


Table 7.—Magnesium: World production,’ by country 


(Short tons) 
| Country 1973 1974 1975 P 
/// ³¹ð¹wmda ͥ ͥqͥͤ½ ⁰³. Kd dL Bt ee 6,840 6,566 4,961 
China, People’s Republic of e 2222222 1,100 1,100 1,100 
LR E r 7,710 7,199 8,807 
Italy^ ac f AAA eee 9,850 10,119 6,998 
WODEN 2 EE 12,349 9,836 9,412 
INOIWOY ss a r 41,367 43,866 42,207 
IE A A A A O Led E 63,000 66,000 69,000 
United. States: eeh 3 122, 431 
C6iIi::: ³ Ä et eee ee r 264,647 4 144,686 * 141,980 
e Estimate. P Preliminary. 7 Revised. W Withheld to avoid disclosing individual company 


confidential data. 
1 Primary only. 


2 Secondary production was as follows in short tons: 


liminary)—10,171 
3 Dow Chemical Company only. 


1973—8,936; 1974—11,990; and 1976 (pre- 


4 Excludes United States production, which in previous years accounted for approximately 50% 


of the total. 


Canada.—Chromasco Ltd. was the only 
primary metal producer and has operated 
a mine and smelter at Haley, Ontario, 
since 1942 using the silicothermic process. 
Canada consumed 6,853 tons of metal in 
1974 with the major portion used by the 
aluminum industry. The casting industry 
also consumed a significant quantity of 
the metal. Canada imported 6,886 tons 
and exported 3,521 tons of magnesium 
metal in 1974. 

Japan.—About 18,000 tons of both pri- 
mary and secondary magnesium metal 
were produced in 1975. Imports and ex- 


ports amounted to 4,563 tons and 2,549 
tons, respectively. Consumption (probably 
both primary and secondary) was 20,193 
tons of magnesium metal for uses such as 
reducing titanium and zirconium in smelt- 
ing plants, production of aluminum- 
magnesium alloys, and manufacture of 
rolled products, casting nodular cast iron, 
magnesium powder, and cathodic protec- 
tion anodes.’ 

Yugoslavia.—A new installation for pro- 
duction of magnesium metal may be built 
near Boljevac na Ibru. Details about size 
and cost were not made public. 


TECHNOLOGY 


The National Research Council pub- 
lished a review of magnesium metal usage 
and future trends.? 

The basic Alcan-type magnesium cell 
was modified to improve operation and 
magnesium metal recovery from mag- 
nesium chloride which is generated in 
producing titanium.“ 

The problem of recycling automotive 
scrap was reviewed. Methods for scrap 
processing and separation of individual 
metals such as aluminum and magnesium 
were discussed and evaluated.” 

New equipment was developed for pro- 


ducing ductile iron. The equipment has 


a cylindrical ladle for hot metal that in- 
corporates a plunger through which a mag- 
nesium additive flows. It was claimed that 


2 Japan Metal Journal. wi prum SE in 
1975. 6, No 15, Apr. 12, 197 

3 Commission on d EEN SUM National 
Research prep i Nanonal Academy of Sciences. 
Trends in the ir N of Magnesium. 1975, I pp. 

4 Sevelotti, O N. Vandermeulen, J. Iseki, 
and T. l Proc. of Sessions, 105th AIME ye 
Meeting, Vegas. Nev. Light Metals Com- 
mittee, The Me urgical Society of AIME, New 


York, N. V., 10017, v. 1, p. 437-455. 

5 Lockwood, . Magnesium: A Recyclable 
Automotive Material. Proc., 32d Ann. Meeting, 
Internat. Dearborn, Mich., 


Assoc. 
May 18-21, 1975. SCH 31-39. 
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use of this equipment recovers about 70% 
of magnesium metal.* 

Factors such as alloy selection, storage, 
size, and ladle design to improve the 
efficiency of magnesium in producing duc- 
tile iron were described." 

A method was developed to produce 
magnesium from dolomite. Calcined dolo- 
mite was mixed with silicon or ferrosilicon, 
briquetted, and heated to a temperature 
of 1,050? to 1,200? C in an inert atmos- 
phere and under optimum pressure. 


Vaporization of the magnesium formed in 
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this step was inhibited and calcium-silicon 
alloy was formed within the briquettes. 
The magnesium in the briquettes was re- 
covered by melting in an internally heated 
furnace. 


6 Foundry. Japanese e ment for Ductile Iron. 
V. 103, No. 1, anuary 1975, p. 59. 

7 Patterson, V. H. Improving di wa asa Recov- 
ery in Ductile Iron. Foundry, v. 103, No. 2, Feb- 


8 Matushima, T., and T. Odajima (assigned to 
K. K.). Silicothermic Reduction 
Method for Producin 


agnesium From Dolomite. 
U.S. Pat. 3,918,959, š | 
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Magnesium Compounds 


By Benjamin Petkof ? 


World magnesite production remained 
strong during 1975 with Austria, Greece, 
the U.S. S. R., the People's Republic of 
China, and North Korea providing about 
three-fourths of world output. However, 
refractory magnesia and caustic-calcined 
and specified magnesias, sold or used by 
domestic producers in 1975, declined in 


both quantity and value. 

Exports of magnesite and magnesia to- 
taled 91,752 tons, an increase of 48% 
above that of 1974. The bulk of shipments 
were destined to Canada, West Germany, 
Mexico, and Austria. Imports for con- 
sumption of processed magnesite were 
almost unchanged from those of 1974. 


Table 1.—Salient magnesium compound statistics 
(Thousand short tons and thousand dollars) 


1971 1972 1978 1974 1975 
United States: 
Caustic-calcined and specified magnesias: 1 
Shipments by producers: 
Quantity tee ee 127 128 158 149 120 
Valde cuencos adi 18,621 15,856 26,929 27,916 17,207 
Exports: Value? 22 2, 840 3,377 4,196 5,088 4,538 
Imports for consumption: Value? ...... 736 675 784 692 502 
Refractory magnesia: 
Sold and used by producers: 
AAA 627 696 807 808 709 
Nl“ aces 50,359 60,331 69,904 77,044 108,839 
Exports: Value 6,897 5,903 6,104 7,749 14,146 
Imports: Value 9,219 9,300 18,469 16,468 20,588 
Dead-burned dolomite: 
Sold and used by producers: 
ee, x iba 1.007 1,075 1,250 1,277 914 
JJ ³ K 8 18,883 20,158 23,441 32,078 31,193 
World: Crude magnesite production: 
Want L eaea a 10,061 9,884 "10,162 711,090 10,995 
r Revised. 


1 Excludes caustic-calcined magnesia used in production of refractory magnesia. 


2 Caustic-calcined magnesia only. 


DOMESTIC PRODUCTIÓN 


Barcroft Co., The Dow Chemical Co., 
Harbison-Walker Refractories, Kaiser Alu- 
minum & Chemical Corp., Merck & Co., 
Inc, and Michigan Chemical Corp. 
produced magnesium hydroxide from 
seawater and well brines. The magnesium 
hydroxide was used primarily to produce 
magnesia for basic refractories. Producers 
of refractory magnesia were Basic, Inc., 
Basic Magnesia, Inc., Cohart Refractories 
Co., Inc., A. P. Green Refractories, Co., 
Harbison-Walker Refractories, Kaiser Alu- 


minum & Chemical Corp., and Martin- 
Marietta Chemicals. Total production of 
refractory magnesia in 1975 was 722,554 
tons. 

Caustic-calcined magnesia was produced 
by Basic, Inc., Basic Magnesia, Inc., The 
Dow Chemical Co., Kaiser Aluminum & 
Chemical Corp., Martin Marietta Chem- 
icals, and Michigan Chemical Corp. Total 
production of caustic-calcined magnesia 


1 Physical scientist, Division of Nonferrous Met - 
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was 165,380 tons. Merck & Co, Inc., 
Michigan Chemical Corp., and Morton 
Chemical Co. produced 10,183 tons of 
specified magnesia. The Dow Chemical 
Co., Mallinckrodt Chemical Works, and 
Philadelphia Quartz Co. produced hydrous 
and anhydrous magnesium sulfate. Mag- 
nesium carbonate was produced by Mal- 
linckrodt Chemical Works, Merck & Co., 
Inc, Michigan Chemical Corp., and 
Morton Chemical Co. 


Raw material source and producing company 


Magnesite: Basic, Inc 
Lake brines: 
Great Salt Lake Minerals € Chemicals Corp 
Kaiser Aluminum € Chemical Corp 
Well brines: 
The Dow Chemical Co 
Martin Marietta Chemicals 
Michigan Chemical Corp 
Morton Chemical Co 
Seawater: 
Barcroft Co 
Basic Magnesia, Inc 
Cohart Refractories Co 
The Dow Chemical Co 
FMC Corp 
Harbison-Walker Refractories Co 
Kaiser Aluminum & Chemical Corp 
Merck & Co., Inc 


Total „ EE 
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Magnesium chloride was produced by 
American Magnesium Co., The Dow 
Chemical Co., FMC Corp. Great Salt 
Lake Minerals & Chemicals Corp., and 
Kaiser Aluminum & Chemical Corp. 
Most of the magnesium chloride produc- 
tion was used to produce magnesium metal. 

Domestic producers of magnesium com- 
pounds by raw material source, location, 
and capacity follow: 


Capacity 
(short ton 
Location of MgO 

equivalent) 

emm Gabbs, Nev ....-..---------- 150,000 
---. Ogden, Utah -=-= 100,000 
===- Wendover, Utah .......-.-..- 50,000 
---. Ludington, Mich -=== 250,000 
ao... Manistee, Mich .............- 280,000 
---. St. Louis, Mien 25,000 
-... Manistee, Mich -»=-- 5,000 
--.. Lewes, Del muennnnnmnmnM 5,000 
ao... Port St. Joe, Fla 100,000 
---- Pascagoula, Miss 40,000 
---. Freeport, Tex 22 100,000 
~~... Chula Vista, Calif. 5,000 
a... Cape May, N. ..........-.-- 100,000 
-... Moss Landing, Calif. 150,000 
.~... South San Francisco, Calif .. 10,000 
1,870,000 


CONSUMPTION AND USES 


Domestic use of almost all magnesium 
compounds declined in 1975, following the 
general pattern of decreased domestic eco- 
nomic activity. The major end use for 
magnesia continued to be the manufacture 
of refractories. Refractory magnesia con- 
sumption declined 12% in quantity but 
increased 35% in value from that of 1974. 
The consumption of caustic calcined and 
specified magnesia declined 20%; mag- 
nesium hydroxide 35%; magnesium sulfate 
38%. Magnesium carbonate consumption 
increased 18%. 


The quantity of caustic-calcined mag- 
nesias used for the manufacture of agri- 
cultural, nutritional, and pharmaceutical 
products decreased 1%; construction ma- 
terials decreased 4% ; chemical processing, 
manufacturing, and metallurgical de- 
creased 23%. 

Magnesia had a wide area of use in- 
cluding the production of animal feed, 
fertilizers and pharmaceuticals, and other 
chemical processing and manufacturing 
applications. 


Table 2.—Magnesium compounds shipped and used in the United States 


Caustic-calcined 1 and specified (USP and 

technical) magnesias 
Refractory magnesiaa mmm 
Magnesium hydroxide (100% Mg (OH) 2) .... 
Magnesium sulfate (anhydrous and hydrous) 
Precipitated magnesium carbonate 1 


r Revised. 


1974 1975 
Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
148,827 $27,916 119,551 $17,207 
802,673 77,044 709,474 103,889 
r 93,064 r 5,584 60,844 5,410 
6,502 6,281 47,458 6,406 
5,903 2,161 6,982 1,605 


1 Excludes material produced as an intermediate step in the manufacture of other magnesium 


compounds. 
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Table 3.—Domestic shipments of caustic-calcined and specified magnesias, by use 


(Short tons) 
Use 


Agriculture, nutrition, and pharmaceuticals: 
rr ⁰ð¹wmꝛꝛꝛꝛæꝶæ ͥ ³· md a 


FF11!!!ô§öÜà d Ü¹w w- ³oW-a. LE e E m E 
Medicinals and pharmaceuticals E222 
Sugar and ᷑ũ᷑ ¶ůͥuůuiuiV̈ůĩͥůi·i . %⅛˙Ü ] ] AAA lu S E 
inn ⁵ðZ'ſ/d eed aua eee wees 


Construction materials: 
Insulation and wallbo ard 


%;” ³ÜÜ.i¹¹ü ⁰o mA ] ! ] ĩ A ĩðé2j ĩð K u — 


Petroleum ahr O aa a aa 
Pulp and EE eebe 


Stack gas scrubb ing 
Uranium processing ies e O... EN n a 
Water ert -2 .._ >... n..." ._.. 


1 Included with “Oxychloride and oxysulfate cement.” 


1974 


39,674 


(1) 
19,275 
19,275 


13,874 
12,166 
W 


12,075 
16,855 
14,170 

8,526 


148,827 
W Withheld to avoid disclosing individual company confidential data; included with “Total.” 


1976 


28,871 
7,840 
2,186 

W 
W 


39,229 


(2) 
18,456 
18,456 


7,481 
8,179 
W 


8,890 
12,799 
10,989 

7,815 

w 


w 
2,258 
61,866 


119,551 
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Figure 1.—Consumption and shipments of magnesia in the United States. 


PRICES 


The prices for magnesia, natural, tech- 
nical, heavy, 85% and 90% (bulk, carlot 
and truckload, f.o.b. Luning, Nev.) were 
quoted at yearend at $85 and $105 per 
short ton, respectively, according to the 
Chemical Marketing Reporter. Magnesia, 
technical, neoprene-grade, light, was 
quoted at $346 per ton (bags, carlot and 
truckload, works). 

Prices throughout the year for mag- 
nesium carbonate, technical (bags, carlot, 
freight-equalized) were quoted at $0.22 


to $0.23 per pound, and NF grade, $0.30 
to $0.31 per pound. During the year, 
the price for magnesium hydroxide, NF, 
powder, (drums, carlot and truckload, 
works) was $0.35 to $0.36 per pound. 
Magnesium chloride, hydrous, 99%, flakes 
(bags, carlot, works) was quoted at $120 
per ton. 

The price for magnesium sulfate, tech- 
nical (bags, mixed carlot, 10,000-pound 
minimum, works) was quoted at $0.06 
per pound. 
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FOREIGN TRADE 


Exports of dead-burned magnesite and 
magnesia totaled 82,654 tons, valued at 
$14.1 million, an increase of 61% in 
quantity, and 83% in value. Shipments to 
Canada increased 22% from those of 1974 
and represented 59% of total material ex- 
ported. Significant quantities were also 
exported to West Germany (18%), Mexico 
(9%), Austria (5%), the Republic of 
South Africa (4%), and Chile (2%). 

Exports of magnesite, including crude, 
caustic-calcined, lump or ground, declined 
15% in quantity and 11% in value from 
those of 1974. Shipments to Canada, Yugo- 
slavia, the Netherlands, and West Germany 
accounted for 70% of exports in this 
category. 

Imports of caustic- 


lump, ground, 


calcined magnesias declined 43% to 5,716 
tons in 1975. Most of the imports were 
received from India (75%), Australia 
(12%), Turkey (10%), and the Nether- 
lands (3%). Imports of dead-burned and 
grain magnesia and periclase containing 
a maximum of 4% lime decreased from 
131,978 tons in 1974 to 125,540 tons in 
1975, a decline of 5%. Imports of the 
same material, but containing over 4% 
lime, rose 26% from 24,423 tons in 1974 
to 30,792 tons in 1975. Total imports of 
crude and processed magnesite declined 
2%, from 165,391 tons in 1974 to 162,048 
tons in 1975. 

Imports of specified magnesium com- 
pounds and compounds not specifically 
provided for were valued at $1,793,000. 


Table 4.—U.S. exports of magnesite and magnesia, by country 


Magnesite and magnesia, 
dead-burned 


Magnesite, n.e.c. including 
crude caustic-calcined, 
lump or ground 


Destination 1974 1975 1974 1975 

Quan- Quan- Quan- Quan- 
tity ac tity eld tity 1 tity Mord 

(short , (short (short (short 
tons) sands) tons) sands) tons) sands) tons) sands) 
Argentina 22222 teg H goe =š 146 $93 51 $86 
Australllndaa nns.. 42 $4 225 $34 752 504 216 170 
Austria -_... a Fast KS 4,478 60 11 6 — e 
Belgium- Luxembourg 3 1 E Se 58 81 81 17 

BPA!!! 18 1 5 41 281 120 
Canada 89,649 5,016 48,438 6,970 2,685 782 2,470 1,118 
Ile. AA 501 59 1,729 809 83 14 

Colombia ......--.------- 16 14 (1) 61 39 71 48 
Denmark ES SE 11 2 34 15 SH Se 
Finland AS q. SS 17 5 145 87 48 32 
France zm 20 8 524 806 271 168 
Germany, West nnnn a- 5,542 1,016 14,499 8,172 1,386 756 659 461 
Israel llo.geeseeaeudummd ES SC xx du 4 24 28 18 
Tal EEN < — 1,200 230 521 266 268 135 
Japan tacon ads 66 36 15 12 147 116 86 84 
Korea, Republic of as ae zo 42 17 7 b 
Mexico en.e... 15 9 7,609 1.141 34 21 14 9 
Netherlands ...........-- 8,558 650 16 270 255 961 756 
Netherlands Antilles ne: dE 4 1 65 9 65 9 
New Zealand e ds ee 16 15 285 172 86 82 
Xo — - -- -- -- 12 5 26 14 
Philippines ............-- 181 70 102 87 208 81 20 12 
South Africa, Republic of _ 274 139 8,265 891 117 75 154 92 
DPG. u. eed 6 4 9 286 120 2 41 
Sweden 90 78 44 42 501 835 343 289 
Switzerland ..........--- 55 16 16 5 63 29 2 1 
Taiwan =... 261 87 d e 71 34 24 10 
U.S.S.R ˙¹A 652 810 =e SR ER Ge SEN 
United Kingdom .......-- 238 197 761 418 748 415 449 281 
Venezuela .... ue 30 6 we a 1,184 249 258 78 
Yugoslavia ......--.----- m se ae Ge 80 56 2,291 523 
A A 70 25 119 745 48 58 152 93 
C 51.267 7,749 82,654 14,146 10,788 5,088 9,098 4,538 


1 Less than 1% unit. 
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Table 5.—U.S. imports for consumption of crude and processed magnesite, by country 


Country Quantity Value Quantity Value 
(short (thou- (short ( - 
tons) sands) tons) sands) 
Lump or ground caustic-calcined magnesia: 1 
Australia erennere 242 $38 692 $102 
Ar — "ne 60 8 wn bs 
Canada . . 92 15 ae za 
I...... EE aia 5,476 296 4,298 286 
A IA € G 2 8 
Malaysia ....... d cutocmen woe 220 10 GEN SR 
Netherlands U. U eee mere areras 616 67 167 24 
Sweden: eege we au 6 2 
lll A 2,284 268 551 80 
Total sa AAA 8,990 692 5,716 502 
Dead-burned and grain magnesia and periclase: 
Not containing lime or not over 4% lime: 
Australia 882 118 607 84 
Austria EEN 12.575 1,866 2,200 280 
Canada eee ee 5 1 67 18 
China, People's Republic of as a= 784 114 
TUB. A W ͤ aa oe S 1,768 286 
Einland eebe cas wie M 1,694 215 
%% ³o” —]] ¹ sia = 2 1 
Greece s eee ee eee ee 54,419 7,811 68,844 11,718 
e,, .. AN m 42,298 5,831 40,756 6,759 
J a uu s, N Z Z 8 2,172 800 š: = 
A GEESS 2,216 181 1,658 214 
TU Key A RAR d ia 224 83 
United Kingdom ee 12,607 1,445 4,739 687 
Yugoslavia ...... . 3 4.158 897 2,209 289 
Total . TA E 181,978 16,468 125,540 20,588 
Containing over 4% lime: 
VFC 1,411 145 6,185 814 
Canada e eee een ee DNE 5,601 884 900 50 
Greece m 8,968 511 9,290 1,240 
JADAN ⁰ AA desa 1 1 ae — 
35 RA A Ss xis 2,152 885 
United Kingdom ... Ges SE 1,870 209 
Yugoslavia ... . me. mu. 18,442 1,001 9,796 1,882 
Total: ls AR a 24,428 1,992 80,792 4,080 
Total dead-burned and grain magnesia 
and periclase `. lecce cem 156,401 18,455 156,882 24,668 


1In addition, crude magnesite was imported as follows: 
1975—India, 7 short tons ($577), and the United Kingdom, 3 short tons ($280). 


Less than 16 unit. 


Table 6.—U.S. imports for consumption of magnesium compounds 


A , . Magnesuim Magnesium 
Oxide or Magnesium Magnesium Magnesium 
calcined carbonate 1 chloride chloride e W di 
magnesia (precipitated) (anhydrous) (other) kieserite) n.s.p.f.4 
Year | ———————— >—_ _ m | ———— —ę— 
Quan- Quan- Quan- Quan- Quan an 
dy Mee “ty Value "dy Wee iy yawe un. Vawe “y Wale 
(short d " (short nds) (short sand ) (short sands) (short san ds) (short san ds) 
tons) Sands) tons) tons) tons) tons) tons) 
1978 — 673 $292 138 $88 121 $45 301 52,489 $962 8,807 $477 
1974 .... 357 231 117 109 309 190 244 25,644 702 5,898 868 
1975 —— 860 148 68 97 108 42 50 82,991 1,070 2,999 421 


1974—India, 19 short tons ($1,396); 


1In addition, magnesium carbonate not precipitated, was imported in 1973—5 short tons ($1,486), 
1974—19 short tons ($6,961), 1975—6 short tons ( $2,226). 
2 Not specifically provided for; includes magnesium silicofluoride or fluosilicate and calcined mage. 


nesium. 
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Figure 2.—Value of U.S. exports and imports of magnesia. 


WORLD REVIEW 


Greece.—The nation retained its status 
as a major world producer of crude and 
dead-burned magnesite. Exports of crude 
and dead-burned magnesite were 26,240 
tons, valued at $1.2 million, and 407,925 
tons, valued at $66 million, respectively. 

The Financial Mining-Industrial & 
Shipping Corp. (FIMISCO) moved for- 
ward with a program for expansion, auto- 
mation, and diversification of its refrac- 
tories manufacturing activities which 
included the production of new types of 


refractory brick, installation of a tar im- 
pregnation unit, acquisition of a manu- 
facturing license from the U.S. firm 
George P. Reintjes, Co., Inc., for special 
electric furnace roofs, and expansion and 
improvement of its ore-dressing facilities. 
FIMISCO anticipates completion of a new 
flotation plant to beneficiate low-grade 
magnesite and wastes in 1976 and a 
50,000-ton-per-year vertical kiln for cal- 
cining bricks fabricated from flotation 
concentrates by 1979. 
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Table 7.—Magnesite: 
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World production by country ' 


(Short tons) 
Country 1978 1974 1975 P 
North America: United States 2222222 W W W 
South America: 
BCC ³oW¹¹ ¹·¹wL 303,392 403,072 e 418,000 
err 2,000 2,000 2,000 
MEXICO is x 81,664 24,390 48,567 
Europe: 
AUSIA E ld 1,563,768 1,597,385 1,891,766 
Czechoslovakia 643,749 698.865 729,729 
e (eee . A ys 1,177,626 1,508,818 1,572,032 
(A WEE 24,361 26,235 29,957 
A A EE r 264,363 292,454 e 300,000 
AA A r 1,880,000 r 1,910,000 1,980,000 
Fuss ⁵]ðVU?y ð 422,966 510,932 534,620 
Africa: 
A IE ³ Ax 1,672 r e 11,000 18,619 
Rhodesia, Southern è 43 ee Neen 22,000 22,000 22,000 
South Africa, Republic of 2 88,393 115,817 67,464 
Sudan io al 110 110 110 
T EE mts ee 120 e 55 * 56 
Asia: 
China, People’s Republic of e ~~. rn 1,100,000 1,100,000 1,100,000 
J er A A ]ĩ⁊?iê r 300,931 292,699 345,023 
ant? A A ĩ 17,600 r 17,600 17,600 
Korea, North A AS 1,900,000 1,900,000 1,900,000 
Pakistan: A A A A 3,714 3,168 e 2,890 
Ill! A r 387,042 629,162 505,816 
Oceania: 
Australlü- ¹Üĩͥͥ ˙ ·w-W a r 25, 597 23,631 e 18,000 
New Zealand ee nee eee we AN m mma 1,273 | 911 ° 880 
TOIL ee r 10,162,341 11,089,799 10,994,528 
e Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data; not included in total. 


1 Figures represent crude salable magnesite. In addition to the countries listed, Bulgaria and 


Canada 
make reliable estimate of output levels. 
3 Year beginning March 21 of that stated. 


In September 1975, the Government 
gave FIMISCO authorization for con- 
struction of a $50 million plant to recover 
magnesia from seawater and dolomite on 
Euboea. Initial annual plant capacity was 
planned for 100,000 tons of refractory- 
grade magnesia with a planned future ex- 
pansion to 200,000 tons. Plant construction 
was expected to begin in 1976 and be 
completed in 1979. By 1979 FIMISCO 
was expected to diversify its refractory pro- 
duction to include tar-bonded dolomite 
and magnesite-dolomite brick and fired 
dolomite brick. 

Macedonian Magnesite Mining-Indus- 
trial and Shipping Corp. planned con- 
struction of a third 70,000-ton-per-year- 
capacity rotary kiln. Magnomin General 
Mining Co., S.A. (subsidiary of General 
Refractories) began a $12 million invest- 
ment program to increase its dead-burned 
magnesite capacity from 50,000 tons to 
120,000 tons annually, and to produce 
about 22,000 cubic yards of insulating 


board from low-grade caustic-calcined mag- 
nesite by 1982. 


roduce magnesite, but output is not reported and available information is inadequate to 


Grecian Magnesite Ltd. was expanding 
and improving its mining, ore dressing, 
and sintering facilities at — Gerakini, 
Chalkidiki, by installing a new rotary kiln 
and automatic ore sorters to increase pro- 
duction of caustic-caleined and dead- 
burned magnesite. Magnesite Mining In- 
dustrial and Commercial S.A. continued 
development of the Troupi mine in North 
Euboea and began installation of a rotary 
kiln for dead-burned magnesite and ore- 
dressing facilities for concentrates. Oper- 
ation was expected to begin in mid-1976. 

Pakistan.—Good-quality magnesite ore 


was produced from small mines in 
Baluchistan’s Zhob District and near 
Abbottaba in the North West Frontier 


Province. The People's Republic of China 
(PRC) has conducted tests with ore from 
these mines and found it suitable for re- 
fractory brick manufacture. PRC tech- 
nicians were preparing initial designs for 
a plant with a production capacity of 
15,000 tons of brick per year. 
Turkey.—Total reserves of  magnes'te 
were estimated at about 17 million tons. 


MAGNESIUM COMPOUNDS 


Major deposits were located in Eskisehir, 
Konya, Denizli, Sivas, Erzincan, Kütahya, 
Mugla, and Bursa. 

Yugoslavia.—The first Yugoslav plant 
for production of sintered magnesia from 
seawater was scheduled to be built at Bar, 
Montenegro. Magnochrome, the largest 
processor of magnesite in the country, will 
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cover construction costs of about $570,000. 
The initial annual capacity will be 100,000 
tons of sintered magnesia. Employment was 
expected to be 300 persons. 

Seawater magnesia production facilities 
and capacities throughout the world by 
country follow: 


Capacity 
Country Location Company (short tons 
of MgO) 
n,, . Aguathuna, Newfoundland ...  Lundrigan's Ltd ....... 80,000 
Ireland 2 Dungarvan, Waterford ....... Pfizer Chemical Corp 15,000 
E All!! Dead Sea Works, Ltd 50,000 
Syracuse, Sicily ............- Compagnia Generale de 60,000 
e etu E oe Magnesio S.p.A. 
Sant'Antioco, Sardinia ....... Sardamag S. p. AA 120,000 
HOL8U. A c us N Seien Kogyo 72,000 
Japan Navetsu enee enana Nihon Kasui Kako Co .. 55,000 
em cn mcm ao sae an E OO Gp aa GR <a ea ea em a ane Minamata, Onohama, Toyama D Shin-Nihon Chemical 187,000 
Industries Co. 
Ube, Yamaguchi ........----- Ube Chemical Industries 440,000 
i coctus iL Ciudad Madero, Tampico Química del Mar SA. 50,000 
Norway -....... dd aucuns Heroya, Oslo Fjord Norsk Hydro-Elektrisk 80,000 
Kvaelstof A/S. 

People’s Republic of China -. Lianoning, Manchuria e 997806 
E ==, rr ; wt E e A en ep ER ER e e e m ep wem 10 0 
United Kingdom Hartlepool County, Durham .. Steetley, Ltd .......... 250,000 
United States (1) 590,000 

Total. ³Ü . ß 2 ZD zS 2,169,000 


1 Sea water production facilities appear in tabulation shown in “Domestic Production" section of 


this chapter. 
NA Not available, 


TECHNOLOGY 


A potential improvement in the oper- 
ation of lime and limestone wet industrial 
scrubbers that requires modification of the 
scrubber solution chemistry was reported. 
A more reactive limestone (or lime) slurry 
was created by the addition of a major 
amount of soluble sulfate such as mag- 
nesium sulfate.” 

Crushed magnesite ore associated with 
serpentine was treated with small quanti- 
ties of diesel oil and cationic collector to 
activate the surfaces of the serpentine and 
other gangue minerals. Finely divided 


magnetite or ferrosilicon was added to the 
conditioned ore to increase the magnetic 
susceptibility of the gangue minerals. Ap- 
plication of magnetic separation provided 
a nonmagnetic magnesite fraction and a 
magnetic gangue fraction.“ 


? Chemical & Engineering News. Scrubber Chem- 
vo^ du Scale. V. 53, No. 19, May 12, 1976, 


3 Ju iru A., and T. S ap ae rae (assigned 
Financia Mining-Industrial Shipping Corp 
Magnetic Beneficiation of Magnesite Ore Which 
Is Associated With Serpentine S. Pat. 3,929,627, 
Dec. 30, 1975. 
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Manganese 


By Gilbert L. DeHuff * 


Cuts in steel production at home and 
abroad resulted in substantially lower con- 
sumption of manganese alloys and metal in 
1975. Although domestic consumption of 
manganese cre decreased somewhat, pro- 
duction of ferromanganese increased over 
that of 1974 owing to resumption of pro- 
duction by one of the country's two blast 
furnace producers of standard high-carbon 
alloy. Ferromanganese imports continued 
at a high level, but prices of the imported 
alloy dropped appreciably during the year. 
The General Services Administration 
(GSA) continued its sales of manganese 
ore surplus to the stockpile objective. 
There was neither production nor ship- 
ment of manganese ore, concentrate, or 
nodules, containing 3596 or more manga- 
nese, in the United States in 1975. 

Legislation and Government Programs.— 
Total Government sales of manganese 
stockpile excesses for the calendar year, as 


reported by GSA, were as follows in short 
tons (gross weight): Natural battery ore 
of stockpile grade, 43,694; synthetic di- 
oxide, 50; type B chemical ore, 18,000; 
and metallurgical ore, 63,826 of stockpile 
grade and 409,991 of nonstockpile grade. 

Government stockpile physical inventory 
changes for manganese items in calendar 
year 1975 consisted of the following: 
Stockpile-grade natural battery ore de- 
creased 1,379 short tons to 252,072 tons; 
synthetic dioxide decreased 2,300 tons to 
5,838 tons; type B chemical ore decreased 
4,497 tons to 95,000 tons; metallurgical 
ore, stockpile grade, decreased 588,726 
tons to 5,614,412 tons; metallurgical ore, 
nonstockpile grade, dropped 27,235 tons 
to 1,340,716 tons; high-carbon ferroman- 
ganese was down 54,566 tons to 607,478 
tons; and electrolytic metal decreased by 
25 tons to 14,171 tons. 


Table 1.—Salient manganese statistics in the United States 


(Short tons) 
1971 1972 1978 1974 1975 

Manganese ore (85% or more Mn): 

Production (shipment 142 578 289 Di ees 

Imports general 2222222222222 1,914,264 1,620,252 1,509,793 1,225,033 1,574,045 

Consumption 222222222 2, 155, 454 2, 331,459 2,140,058 1,880,176 1,818,983 
Manganiferous ore (50% to 35% Mn): 

Production (shipments) 222 198,334 147,161 203,055 272,908 158,726 
Ferromanganese : 

Production `... e EN - 759,896 800,723 683,075 544,361 575,809 

eee, ß a 4,526 6,842 8.574 7,011 32,300 

Imports for consumption n 2 242,778 348,539 390,591 421,222 897,212 

Consumption `. 2222 899,011 967,968 1,116,602 1,115,895 881,527 


DOMESTIC PRODUCTION 


For the second year in succession, there 
was neither production nor shipment of 
manganese ore, concentrate, or nodules, con- 
taining 35% or more manganese, in the 
United States. Ferruginous manganese ore 


containing 10% to 35% manganese was 
produced and shipped in New Mexico, and 
shipments continued from mine or mill 


1 Supervisory physical scientist, Division of Fer- 
rous Metals. 
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stockpiles on the Cuyuna Range of Minne- 
sota. Total shipments decreased 42% from 
those reported for 1974. No manganiferous 
iron ore containing 5% to 10% manganese 
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was produced or shipped in either 1975 or 
1974. Manganiferous zinc residuum con- 
tinued to be recovered from New Jersey 
zinc ores. 


Table 2.—Manganese and manganiferous ore shipped * in the United States, by State 


(Short tons) 
1974 1975 
Type and State Gross Manganese Gross Manganese 
weight content weight content 
Manganese ore (35% or more Mn, natural) e DN = Za 
Manganiferous ore: Ferruginous manganese 
ore (10% to 85% Mn, natural): 
A AA 225,560 28,744 108,749 12,880 
New Mexico 222222222222 47,348 6,060 49,976 5,696 
Total $ unit aia 272,908 34,804 158,725 18,576 
Value manganese and manganiferous ore $2,823,254 ES $1,411,912 BN 


1Shipments are used as the measure of manganese produetion for compiling U.S. mineral produc- 
tion value. They are taken at the point at which the material is considered to be in marketable form 
for the consumer. Besides direct-shipping ore, they include, without duplication, concentrate and 


nodules made from domestic ores. 


2 There were no shipments of manganiferous iron ore containing 5% to 10% Mn, natural. 


CONSUMPTION, USES, AND STOCKS 


In the production of raw steel (ingots, 
continuous- or pressure-cast blooms, billets, 
slabs, etc., and including steel castings), 
consumption of manganese as ferroalloys, 
metal, and direct-charged ore, as reported 
to the Bureau of Mines by consumers, was 
13.3 pounds per short ton of raw steel 
produced. Of this total, 11.4 pounds was 
ferromanganese; 1.6 pounds, silicomanga- 
nese; 0.03 pounds, spiegeleisen; 0.2 
pound, manganese metal; and 0.02 pound, 
manganese ore (Containing 35% or more 
manganese). The comparable 1974 total, 
on the same basis, was 13.3 pounds with 
ferromanganese at 11.5, silicomanganese at 
1.4, spiegeleisen at 0.05, metal at 0.25, and 
ore at 0.1. In addition to the aforemen- 
tioned consumption of manganese in 1975, 
there was consumed per short ton of raw 
steel produced approximately 1.3 pounds 
of manganese contained in manganese ore 
used in making pig iron or equivalent hot 
metal. The comparable figures for 1974 


and 1973 were 
respectively. 

Producers of manganese ferroalloys and 
metal were caught between rising costs 
and competition from imports on the one 
hand and a lessened demand at stable or 
lower product prices on the other. A sharp 
drop in steel production was primarily re- 
sponsible for the low demand, but alumi- 
num and other markets were off along with 
the general economy. Pursuit of ongoing 
pollution control programs continued to 
add to both capital and operating costs, 
and rising energy costs made conservation 
of energy a matter for attention. Plant 
modernization looked forward to expected 
high demand in the not too distant future, 
and there was some conversion of furnaces 
from chrome to manganese alloy products. 

Union Carbide Corp. early in the year 
consolidated its Ferroalloys Div. and its 
Mining and Metals Div. into a new Metals 
Div. 


1.2 and 1.1 pounds, 
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Table 3.—Consumption and industry stocks of manganese ore! in the United States 


(Short tons) 
Consumption Stocks 
Dec. 81, 
1974 1975 1975 
By use: 
Manganese alloys and metal _. l.l c.l. 1,415,568 1,440,243 1,570,571 
Pig iron nd ]ð?tßß ede i 222,449 176,167 164,088 
Dry cells, chemicals and miscellaneous 2 242,164 202,573 329,894 
Total A A IN Ó€ 1,880,176 1,818,988 2,064,498 
By origin: 
rr ðß˖½ 69,749 75,755 78,448 
F'oreljgn EE 1,810,427 1,743,228 1,986,055 
J ³˙¹1¹¹ʃ¹ Ee Ee 1,880,176 1,818,988 2,064,498 
1 Containing 85% or more manganese (natural). 
Table 4.—Consumption, by end use, and industry stocks of manganese 
ferroalloys and metal in the United States in 1975 
(Short tons, gross weight) 
Ferromanganese 
Silico- Man- 
End use High Merum man- Spiegel- ganei 
and low ganese eisen me 
carbon carbon 
Steel: 
,, v ß 582,876 90,756 97,285 8.103 6,506 
Stainless and heat resis ting 4,048 2,541 5,808 8 4,030 
OU AAA AAA A EE 81,623 23,060 29,192 615 833 
High-strength low-alloß/ 57,541 9,792 7,505 E 640 
ns A A 313 149 775 Ss 2 
DOL AA yy A 1,581 218 15 Be 247 
Unspecified ---.. 22... =-=- 455 364 2,657 = = 
Total steel ___ sanas 728,432 126,880 143,237 8,721 12,258 
Sis WEE 14,389 „518 12,083 5,486 189 
Superalloys: 222.2 oe oe eg 348 W = 280 
Alloys (excludes alloy steels and superalloys) -- 4,289 1,408 8,788 86 8,750 
Miscellaneous and unspecified e NN 363 950 1,501 GES 982 
Total consumption n 22 747,771 183,756 160,559 14,242 22,409 
Stocks, Dec. 31: 
Consumer „=-= Eed SE 275,378 19,632 25,057 W 8,979 
Pole... J.J. J lU JU J Jl l 79,935 21,102 43,498 W 7,844 
Total stocks __ eege ate 355,313 40,734 68,550 5,248 11,323 


W Withheld to avoid disclosing individual company confidential data, included in “Miscellaneous 


and unspecified” where applicable. 
1 Virtually all electrolytic. 


Electrolytic Manganese Metal.—All of 
the manganese metal produced domes- 
tically, and virtually all of that imported, 
was electrolytic metal. Virtually all of the 
metal consumed was electrolytic metal, but 
it appears that some low-carbon ferroman- 
ganese (such as “Massive Manganese" or 
"Gimel Metal") and some manganese- 
aluminum additives were erroneously re- 
ported by consumers as manganese metal. 
The metal that was used to make manga- 
nese-aluminum additives is included in 
table 4 under the “Alloys (excludes. alloy 
steels and superalloys)" category. The 
additives are not knowingly included in the 
table, it being desired to report consump- 
tion at the metal rather than the additive 
level of the usage cycle. 


The supply situation with respect to 
electrolytic manganese metal changed from 
one of shortage in 1974 to one of over- 
supply in 1975, necessitating severe pro- 
duction cuts. Production of electrolytic 
metal dropped appreciably to 22,141 short 
tons from 27,033 tons in 1974. Production 
was by the same three plants of the same 
three companies: Foote Mineral Co., New 
Johnsonville, Tenn.; Kerr-McGee Chem- 
ical Corp., Hamilton (Aberdeen), Miss.; 
and Union Carbide Corp., Marietta, Ohio. 
With completion of Kerr-McGee's expan- 
sion of productive capacity to 9,300 tons 
of metal per year, and an increase of about 
1096 in Foote's annual capacity to ap- 
proximately 11,000 tons, total U.S. annual 
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capacity was approximately 30,000 tons 
by midyear. | 
Ferromanganese.—Bethlehem Steel Corp., 
at Johnstown, Pa., and United States Steel 
Corp., at McKeesport, Pa., were the only 
domestic ferromanganese producers using 
blast furnaces. United States Steel re- 
sumed production at McKeesport in May 
after having sacrificed ferromanganese pro- 
duction for pig iron for a year or more 
previously. Electric furnaces were used to 
produce ferromanganese by six companies 
in eight plants: Airco Alloys Div., Airco 
Inc., Calvert City, Ky.; Ohio Ferro-Alloys 
Corp., Philo, Ohio; Roane Electric Fur- 
nace Co. (Engelhard Minerals & Chem- 
icals Corp.), Rockwood, Tenn.; Satralloy 
Inc., Steubenville, Ohio; Tenn-Tex Alloy 
Corp. of Houston, Houston, Tex.; and 
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Union Carbide Corp., Alloy, W. Va., Mari- 
etta, Ohio, and Portland, Oreg. Fused salt 
electrolysis continued to be used by 
Chemetals Div., Diamond Shamrock 
Corp., Kingwood, W. Va., to make low- 
carbon ferromanganese sold under the 
trade name of Massive Manganese. The 
company was engaged in doubling capacity 
of this plant to 17,000 short tons per year. 
Satralloy Inc. began producing high-carbon 
ferromanganese at the beginning of Octo- 
ber in one of six furnaces at Steubenville, 
Ohio. This plant was formerly owned and 
operated by Foote Mineral Co., primarily 
for production of chromium ferroalloys. 
U.S. shipments of ferromanganese from 
furnaces totaled 556,000 short tons com- 
pared with 574,000 tons in 1974 and 
779,000 tons in 1973. 


Table 5.—Ferromanganese and silicomanganese produced in the United States 
and manganese ore * consumed in their manufacture 


Production 
Manganese ore 1 consumed 
Ferromanganese (gross weight, short tons) 
Year Silico- Per ton 
Gross manganese Per ton of ferro- 
weight Manganese content (gross of ferro- manganese 
(short ———————————— weight, Foreign? Domestic ? manganese and silico- 
tons) % Short tons short tons) | made? manganese 
made? 4 
197]. A 759,896 78.6 597,205 165,000 1,820,408 7,083 2.4 1.9 
1177118 800,723 78.3 627,358 153,000 1,896,483 25,620 2.8 2.0 
1973 .....---.-- 683,075 78.8 538,119 184,000 1,648,806 25,912 2.4 1.9 
1974 — 544,361 78.0 424,405 196,000. 1,348,425 55,822 2.6 1.8 
1975... — 575,809 78.9 454,309 143,000 1,889,300 48,011 2.4 1.9 


1 Containing 85% or more manganese (natural). 


2 Includes ore used in producing silicomanganese and metal. 


3 Includes ore used in producing silicomanganese. 


4 Ratio of ore consumed to ferromanganese produced if silicomanganese is considered a special 


grade of ferromanganese. 


Table 6.—Manganese ore used in producing 

ferromanganese, silicomanganese, and man- 

ganese metal in the United States, in 1975, 
by source of ore 


Mn 

5 content, 

Source Ki natural 

per- 

tons) cent) 
Domestic! __ ..........- 48,011 48 

Foreign: 

Aries 563,005 47 
Australia 86, 738 48 
Brazil À. 481,809 47 
Cuba 11222 30,290 48 
Indie — 137.569 48 
Mexico 22 26,106 89 
U.S.S.R. 5. eege 46,234 47 
Unidentified ...........-..- 17,549 51 
Total eeh 1,437,811 47 


1 Most, if not all, from U.S. Government sur- 
plus stockpile disposals. 


The production reported in the various 
tables of this chapter is net production; 
that is, the quantity of ferromanganese 
produced for shipment outside the pro- 
ducing ferroalloy facility. It does not in- 
clude the remelt material—fines, offgrade, 
or other ferromanganese output of the 
furnace—that was fed back to the furnace 
or lost in the plant, and which is included 
in gross data reported by the furnace oper- 
ator. It does include ferromanganese made 
for use in the company's steel furnaces at 
the same or other locations. 

Silicomanganese.—A large drop was re- 
corded in production of silicomanganese in 
the United States to 143,000 short tons 
from 196,000 tons in 1974 and 184,000 
tons in 1973. The silicomanganese figures 
represent net production produced for 
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shipment. They do not include the silico- 
manganese that was produced for use as 
an intermediate for the production of 
medium- or low-carbon ferromanganese in 
the same plant. Silicomanganese shipments 
from furnaces were 126,000 tons in 1975, 
compared with 192,000 tons in 1974 and 
196,000 tons in 1973. Six companies used 
eight plants to produce silicomanganese 
for shipment in 1975: Airco Alloys Div., 
Airco Inc., Theodore (Mobile), Ala.; In- 
terlake Inc., Beverly, Ohio; Ohio Ferro- 
Alloys Corp., Philo, Ohio; Roane Electric 
Furnace Co. (Engelhard Minerals & Chem- 
icals Corp.), Rockwood, Tenn.; Tenn-Tex 
Alloy Corp. of Houston, Houston, Tex.; 
and Union Carbide Corp., Alloy, W. Va., 
Marietta, Ohio, and Portland, Oreg. End- 
use consumption of silicomanganese—that 
is, consumption outside the ferroalloy 
plants—was 18.2% that of ferromanganese, 
compared with 15.9% in 1974 and 14.2% 
in 1973. 

Spiegeleisen.—The New Jersey Zinc Co. 
continued to produce spiegeleisen in elec- 
tric furnaces at Palmerton, Pa. 

Pig Iron.—A total of 359,000 short tons 
of manganese-bearing ores containing over 
5% manganese (natural) was consumed 
in the production of pig iron (or its equiv- 
alent hot metal). Domestic sources supplied 
190,000 tons, of which 73,000 tons was 
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manganiferous iron ore containing 5% to 
10% manganese, 111,000 tons was ferru- 
ginous manganese ore containing 10% to 
35% manganese, and 6,300 tons was man- 
ganese ore containing 35% or more manga- 
nese that was apparently obtained from 
GSA through its surplus stockpile disposal 
program. Foreign sources supplied 169,000 
tons, of which 2,000 tons was manganifer- 
ous iron ore and 167,000 tons was manga- 
nese ore containing 35% or more 
manganese. 

Battery and Miscellaneous Industries.— 
The ore reported in table 3 includes that 
consumed in making synthetic manganese 
dioxide by either electrolytic or chemical 
means, but it does not include consumption 
of the synthetic dioxide. Although some 
synthetic dioxide is used for chemical pur- 
poses, most of it is used in the manufacture 
of dry cell batteries, particularly for the 
manganese-alkaline type, premium or 
heavy-duty Leclanché (manganese dioxide- 
ammonium chloride-zinc) cells, and as a 
blend with natural ore in ordinary 
Leclanché cells. 

The domestic ore and much of the for- 
eign ore used for chemical and miscel- 
laneous purposes did not meet national 
stockpile specification P-81-R for chemical- 
grade ore. 


PRICES 


Manganese Ore.—All manganese ore 
prices are negotiated, dependent in part 
on the characteristics and quantity of ore 
offered, delivery terms, and fluctuating 
ocean freight rates. Trade journal quota- 
tions reflect the paper's evaluation of the 
market. For 1975, contract prices for metal- 
lurgical manganese ore having a minimum 
manganese content of 47% to 48% man- 
ganese were $1.38 to $1.45 per long ton 
unit, c.i.f. U.S. ports. Although contracts 
for ore to be delivered the following year 
are normally negotiated in October or 
November, contracts for ore to be delivered 
in 1976 had not been made by yearend 
1975. 

Manganese Alloys.—The producer price 


for standard high-carbon ferromanganese, 
having a minimum manganese content of 
78%, was maintained at $440 per long 
ton of alloy throughout the year. The price 
of imported alloy of the same grade, how- 
ever, as quoted by Metals Week, dropped 
from $450-$460 at the beginning of the 
year, delivered at Pittsburgh and Chicago, 
to $440-$450 in March, to $410-$430 in 
May, and to $390-$415 for the last 2 
months of the year. 

Manganese Metal.—A dual price of 53/ 
54 cents per pound prevailed throughout 
the year for standard or comparable grades 
of electrolytic manganese metal chips, f.o.b. 
producer plant, for shipments of 30,000 
pounds or more. 


FOREIGN TRADE 


Exports of  ferromanganese 
32,300 short tons valued at $10,601,354, 
compared with 7,011 tons valued at 


totaled $2,203,957 in 1974. Of the 1975 total, 
Canada took 21,900 tons; West Germany, 
3,360 tons; Sweden, 2,914 tons; the Neth- 
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erlands, 1,381 tons; Romania, 1,084 tons; 
the United Kingdom, 460 tons; Turkey, 
330 tons; Greece, 224 tons; Venezuela, 
141 tons; Mexico, 107 tons; Brazil, 90 
tons; the Republic of South Africa, 66 
tons; Bolivia, 62 tons; Colombia, 58 tons; 
Ghana, 41 tons; France, 33 tons; Peru, 
31 tons; Malaysia, 12 tons; and Italy, 
6 tons. Exports classified as “manganese 
and manganese alloys, wrought or un- 
wrought, and waste and scrap” totaled 
3,256 tons valued at $3,318,222, compared 
with 2,318 tons valued at $2,118,803. This 
classification includes electrolytic manga- 
nese metal and manganese-copper alloys, 
but it does not include ferromanganese. 
Exports of ore and concentrate containing 
more than 1096 manganese amounted to 
204,523 tons valued at $13,886,100, com- 
pared with 223,088 tons valued at $123, 
656,462 in 1974. Of the total, large quan- 
tities having relatively low average values 
were distributed as follows: Spain, 80,000 
tons; Mexico, 41,000 tons; Canada, 27,000 
tons; Yugoslavia, 14,000 tons; and the 
Republic of Korea, 11,000 tons. These 
tonnages appear to have been largely, if 


not entirely, metallurgical ore obtained 


from GSA sales of Government surplus 
stocks. 


The average grade of imported manga- 


nese ore in 1975 was 49% manganese, 
compared with 4896 in 1974 and 1973. 
Brazil supplied 40% of this ore in 1975; 
Gabon, 3196; the Republic of South Af- 
rica, 13%; and Australia, 1196. Imports 
of manganiferous ore (more than 10% 
but less than 35% manganese) consisted 
of 185 short tons from Mexico having an 
average manganese content of 34%. 
Ferromanganese imports for consumption 
continued at a high level, although down 
somewhat from those of the preceding 
year. France and the Republic of South 
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Africa continued to be the principal sup- 
plers. Both are countries in which a U.S. 
company has a substantial interest in a 
ferromanganese producer. Silicomanganese 
imports for consumption totaled 54,723 
short tons containing 35,156 tons of man- 
ganese. Sources and  tonnages (gross 
weight) were as follows: Japan, 19,909; 
Norway, 16,128; the Republic of South 
Africa, 8,524; Yugoslavia, 4,795; Spain, 
2,425; Brazil, 2,203; the Republic of Ko- 
rea, 243; Canada, 203; Mexico, 183; and 
France, 110. Imports for consumption 
classified as unwrought manganese metal, 
except alloys, and waste and scrap, totaled 
4,378 short tons, compared with 2,506 
tons in 1974. Of the 1975 total, 3,332 
tons were from the Republic of South 
Africa, 785 tons from Japan, 142 tons 
from Canada, and 119 tons from the 
United Kingdom. | 

Imports for consumption classified as 
"manganese compounds, other" totaled 
1,394 short tons, compared with 3,086 
tons in 1974 and 4,355 tons in 1973. The 
sources, gross weights, and values per 
pound in 1975 were as follows: Japan, 
1,114 tons (32 cents); the United King- 
dom, 191 tons (6 cents) ; Belgium, 60 tons 
(32 cents); West Germany, 28 tons (87 
cents); and France, less than 1 ton 
($2.41). The imports from Japan and 
Belgium appear to have consisted largely, 
if not entirely, of synthetic manganese 
dioxide. Manganese sulfate imports con- 
sisted of only 2% tons from Japan. 

Tariffs.—The duty on manganese ore 
from most nations remained suspended, 
while the statutory rate continued to be 1 
cent per pound of contained manganese 
and continued to apply to ore from the 
U.S.S.R. and the People's Republic of 
China. 
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Table 7.—U.S. imports * of manganese ore (35% or more Mn), by country 


1974 1975 
Gross Mn Gross Mn 
Country weight content e weight nt rd 
shor sho shor shor 
tons) tons) sands) tons ) tons) sands) 
Australia „=-= 56 4202: 233,454 114,033 $8,136 171,146 86,541 $8,448 
Breet). 26. . su LES 463,763 222,000 15,105 633,076 307,367 30,012 
eee ees 302,530 150,117 12,712 488,073 244,796 26,526 
GRADA "alzar oia sena 9,850 4,531 425 SH E Be 
Mexico ..... .. c eue a 39,021 16,431 1,018 52,327 23,171 1,724 
Morocco 42222222 51,210 27,506 3,081 See SS ES 
South Africa, Republic of 73,602 32,909 3,222 206,013 92,211 9,663 
LALO: sc --- u 51,603 25,291 1,392 23,410 11,444 785 
r é 1,225,033 592,818 45,091 1.574, 045 765,580 77,103 
1 Quantities for general imports and imports for consumption were identical. 
Table 8.—U.S. imports for consumption of ferromanganese, by country 
1974 1975 
Gross Mn Gross Mn 
Country weight content Mate weight content Moie 
sho shor shor sho 
tons) tons) sands) tons) tons) sands) 
Belgium- Luxembourg 1.615 1.270 $603 3,483 2,675 $1,059 
Brazil escocia codes 1,598 1,230 258 6,228 4,787 136 
Gn x UAE E 10,397 7,987 2,844 95 702 167 
France A dne 212,439 164,898 42,340 138,999 107,058 45,127 
Germany, West 22222 2,420 1,949 97 82 689 730 
e naea 15,000 11.239 8,053 5,977 4,557 1,801 
1070 ARM A A 1,103 911 334 E E ius 
lll ͤ K 8 29,107 22,501 9.257 73,851 56,111 27,584 
aad 232d ĩ K ĩ 8 9,498 7,431 2,191 22,891 17,871 „728 
Portugal ... . . ia 552 434 180 661 510 202 
South Africa, Republic of ......... 127,106 99,716 23,098 121,456 94,885 34,304 
PIII! ⁵ ? 290 6,740 2,698 54 7,925 5,234 
Sweden "eege 1,932 1,445 542 SS SE = 
Taiwan oi or aces 165 128 52 11,243 8,507 8,602 
United Kingdom -=-= ES ZER e 1 1 1 
Vugoslaviaa = == — 1.102 872 311 
oil 421,222 327,874 88,426 397,212 306,650 128,881 
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Miniére de l'Ogooué, Compañía Minera 
Elkem-Spigerverket A/S, N. V. 
SADACEM, Société Europenne des De- 
rives du Manganes (SEDEMA), Société 
Miniére de Kisenge, South African Man- 
ganese Ltd., and Ugine Aciers.? 

Old trade routes for manganese ore 
were reestablished when the Suez Canal 
was reopened in June 1975 after having 
been closed for 8 years. 


A comprehensive background report on 
sea-floor manganese nodules, the technology 
for their recovery, the mining interests, 
legislative concerns and international con- 
siderations involved, was prepared as a 
source of reference for congressional activ- 
ity with respect to a national policy for 
deep sea-floor mining.* 

A Manganese Centre was formed early 
in 1975 by producers and consumers, with 
headquarters in Paris, to promote the con- 
sumption of manganese and to foster co- 
operation in research and dissemination 
of information. Founding members were 
Aciéries de Paris et d'Outreau, Compagnie 
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Table 9.—Manganese ore: World production by country 


(Short tons) 
Country 3 b bak 1978 1974 1975 p 
ne Wr eae 
gl e — 35 401,268 , ; 
United States 2 52 as 289 Re sin Ss ge 
South America: 
Argentina: AA 27-30 13,876 28,728 34,588 
Bolivia ** cuninesceawecnsacwenaaceuce SSS 28 709 565 1,862 
BBl!!! ⁵⅛ðᷣ . 38—50 41,779,898 11,971,597 * 1,800,000 
Chile uan es 88-42 5,911 ,681 ,064 
Peru EA A 27-38 8,574 1,801 1,800 
Europe 
Bull ca eee 30 — 42,000 87,500 88,600 
A A ue a 50 6,859 8,763 8,168 
Hunt 8 30 — r 207,257 148,150 201,023 
AAA II me 88 27 28,074 15,441 er 
e . ara 37-40 206 78 Ge 
SPAIN cs ee a 30 r 7,487 Es et 
USS: REESEN 85 T 9,089,000 9,370,000 9,700,000 
Yugoslavia . . — 80 + 10,712 14,641 18,057 
Africa: 
NGOS? ee 80 5,161 Wi e" 
Botswana c mms ac mo 80 876 9 oe 
IN EE 35 2,961 5,453 8,983 
E ³o˙ ⁵ AA IA 50-53 2,115,105 2,274,957 2,458,151 
GRADA. acne 32-50 ,768 275, 856 „792 
ee ³ðé5—i ⁰ haces] 53 161.102 192,662 144,844 
South Africa, Republic f 80 4- 4,602,889 5,230,886 6,359,262 
m Zaire . .. 35-55 868,131 817,172 840,090 
ia: 
0 pss ees 2: NA 308 e $10 IN 
China, People's Republic of 80 4- 1,100,000 1,100,000 1,100,000 
II a aus 10-54 T 1,641,000 1,595,000 1,687,687 
Indonesia ` ~~~ ~~ 47 , 191 15,227 ,290 
II EI EE 33 24,200 88,100 89,700 
Japan EE 27-45 r 207,970 188,621 174,089 
Korea, Republic of (South) 40 1,897 2,323 3,483 
FFII ĩ ⁵ðↄi )) a ees 35 — r 67 8 85 
Philippines .. ANE mono. 52 4,379 945 ma 
Thailand geesde 46-50 40,084 83,279 27,462 
Turkey ...... .... % K ĩð v AO ON SEI 35+ 2,815 3,571 20,544 
Oceania: 
Australia —— A A A 87-58 1,678,164 1,677,704 1,718,992 
New Hebridess ee 42-44 33,215 52,151 51,279 
Total em mg em emm an SD m AD ED ED . NA r 23,970,287 25,067,508 26,895,740 


e Estimate. P Preliminary. r Revised. NA Not available. 

1 In addition to the countries listed, Colombia, Cuba and the Territory of South-West Africa may 
have produced manganese ore and/or manganiferous ore, but available information is inadequate to 
make reliable estimates of output levels. Low grade ore not included in this table has been re- 
ported as follows in short tons: Czechoslovakia (about 17% Mn) 1973—1,100; 1974—1,072; 1975— 
1,101; Malaysia (apparently a manganiferous ferruginous ore; 28% to 30% Mn, 18% Fe in 1975; 
unspecified in 1973 and 1974) 1973—31, 246; 1974— 93,985; 1975—146,947; Romania (about 22% Mn) 
1973—155,000; 1974—155,000; 1975—155,000; Republic of South Africa (15-30% Mn, in addition to 
material listed in table) 1973—-73,333; 1974—98,769; 1975—-123,131; Turkey (under 350% Mn) 
1975 only—16,865. 

? Estimated on basis of reported contained manganese. 

3 Exports. 

* Figures are the sum of: 1) sales of direct shipping manganese ore, and 2) production of benefi- 
ciated ore, both as reported in the 1974 and 1975 editions of Anuario Mineral Brasileiro. 

5 Source: The National Economy of the U.S.S.R., Central Statistical Administration, Moscow. 
Grade represents the annual averages obtained from reported metal contents for the gross weights 
shown in the table. 

6 Of total 1973 output, 64% graded below 35% Mn, and 36% exceeded that grade. Comparable 
production breakdown for 1974 and 1975 not available, but 71% of 1974 total exports of 1,140,458 
short tons were below 85% Mn. 

7 Iranian calendar year beginning March 21 of year stated. 


Argentina.—Yacimientos Mineros Agua ing iron, copper, nickel, uranium, and gold 
de Dionisio (YMAD), the state mining were found by the Royal Australian Navy 
company, was reportedly developing the at a depth of several hundred meters off 
manganese-silver-gold deposits of Cata- Cape Leeuwin, Western Australia, over an 
marca Province with expectations for pro- area of 230,000 square miles. ESB Inc. 
duction to begin in the second half of 
1976.“ These deposits have been under American Metal Market. V. 82, No; 240, Dec. 
investigation since 1948. Re "Metal Market. News Briefs. V. 83, 
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Australia.—Manganese nodules contain- No. 28, Feb. 10, 1976, p. 2 
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has joined with Century Storage Battery 
Co., Ltd., to form Ray-O-Vac Australia, 
Pty., Ltd., for the production and market- 
ing of Ray-O-Vac dry cell batteries. 

Brazil.—In addition to its premium pel- 
lets typically analyzing 58% manganese, 
Indüstria e Comércio de Minerios, S.A. 
(ICOMI), offered the following grades of 
metallurgical manganese ore from the Serra 
do Navio (Amapá) deposits in 1975: 3- 
by 5-inch high-grade lump, typically 
analyzing 49% manganese, 5.5% iron, 
2.5% silica, 5.5% alumina, 0.09% phos- 
phorus, and 5.0% moisture; V5- by 5/16- 
inch screened ore containing 46% to 48% 
manganese for direct addition to blast fur- 
nace feed; and fines, typically analyzing 
44% manganese and sized to 5/16 inch 
by 20 mesh, for sintering by the customer 
before addition to the blast or electric 
furnace. ICOMI is jointly owned by 
CAEMI S.A. (5196) and Bethlehem Steel 
Corp. (4996). The ores and pellets are 
shipped out of the port of Santana on the 
north bank of the Amazon River delta 
a few miles west of the small town of 
Macapa, Amapá Territory. The outload- 
ings are typically on vessels of 15,000 to 
25,000 tons, although vessels of 45,000 
tons can be loaded. The pellet plant has 
enabled the utilization of previously unsold 
fines and low-grade ores. 

Late in 1975, ICOMI entered into an 
agreement with the Brazilian Government 
to limit exports of high-grade ore and pel- 
lets to 1.3 million tons per year, the aver- 
age for exports over the last decade. With 
known reserves sufficient for only another 
10 years at the present rate of production, 
and no large new Brazilian deposits of 
high-grade ore as yet proved, the Govern- 
ment has become concerned for future 
supplies of manganese for the country's 
growing steel industry. At the same time, a 
critical balance of payments deficit requires 
exports as an exchange earner. In this 
connection, it was reported that the Gov- 
ernment would not approve export con- 
tracts for 1976 without a price increase. 
ICOMI, believed to be the only exporter 
in 1975, received slightly more than $50 
per ton for its ore during the year. Be- 
cause ocean freight rates dropped, the 
company hoped that it might achieve a 
higher price in 1976 without any cost 
increase to its customers.” 

The Brazilian Government increased its 
prospecting efforts for manganese ore and 
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was also conducting research looking to- 
ward utilization of the country's low-grade 
ores? The National Mineral Production 
Department, Mines and Energy Ministry, 
announced the discovery of a large deposit 
of high-grade manganese ore near the 
Venezuelan border in the Uaupés district 
about 25 miles from the Rio Negro, a nav- 
igable tributary of the Amazon. The size 
of the deposit was estimated at 28 to 33 
million tons of ore, and grades of 47% 
to 51% manganese were reported.“ 

In 1974, Brazil imported 13,000 tons 
of manganese ore and 367 tons of metal 
compared with 9,900 tons and 270 tons, 
respectively, in 1973. 

Canada.—The two principal consumers 
of metallurgical manganese ore in 1974 
were Chromasco Ltd. and Union Carbide 
Canada Ltd.,“ both located at Beauhar- 
nois, Quebec. Ferromanganese production 
by Union Carbide was adversely affected 
by a strike that lasted from January 19 
into July, although some production and 
shipments continued during the period. 

Chile.—Manganese ore produced in 
1975 had an average manganese content 
of 38.796. Production of ferromanganese 
was 8,200 tons; silicomanganese, 3,000 
tons. 

Gabon.—Battery and chemical ore pro- 
duced in 1975 totaled 44,000 tons. 

Greece.—Concentrates produced in 1975 
had a manganese content of 49% to 50%. 
Exports of pyrolusite in 1974 were 6,200 
tons, of which 3,000 tons went to France, 
2,800 tons to West Germany, and 400 tons 
to other countries. In 1975, at the gravity 
concentration plant at its Drama manga- 
nese mine, Financial Mining-Industrial & 
Shipping Corp. (FIMISCO)  (Scalistiri 
Group) produced 8,300 tons and exported 
7,700 tons of battery-grade manganese 
concentrate. 

Indonesia.—More than 3, 300 people 
were employed in the production of man- 
ganese ore in 1974. These labor-intensive, 


6 Parfet, H. B. Manganese for Steelmaking: A 
Crisis of the Future? Iron and Steelmaker, v. 2, 
No. 1, January 1975, pp. 18-23. 

7 Yolen, S. Icomi, Brazil Agree To Limit Exports 
of High-Grade Ore. Am. Metal Market, v. 83, No. 
16, Jan. 23, 1976, p. 12. 

American Metal Market. Brazil Aims to Inten- 
sify Icomi Manganese Probes. V. 82, No. 93, May 
13, 1975, p. 9. 

? American Metal Market. Find Manganese Ore 

Near Brazil Border. V. 82, No. 108, June 4, 1975, 


p. 37. 

1? Johnson, R. F. Manganese—1974. Mineral De- 
velopment Sector. Department of Energy. Mines 
and Resources, Ottawa, Canada, July 1975, 8 pp. 
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low-capitalization operations, with poor 
safety records, were by numerous small 
firms in Central Java and in the Jog- 
jakarta area. Exports in 1974 totaled 
17,600 tons. The distribution of this man- 
ganese dioxide ore, with the manganese 
dioxide content, was as follows: Japan, 
10,000 tons (7096 to 8096) plus 4,000 tons 
(6096 to 7096) ; Taiwan, 2,600 tons (7096 
to 8096) ; and Europe, 1,000 tons (80% 
to 9096). Small quantities were consumed 
domestically for the manufacture of dry 
cell batteries. In 1975, demand was slack 
and miners were unable to sell their full 
production. Foreign investors were ex- 
cluded from participation in manganese 
mining operations on Java, Madura, and 
Bali. 

Italy.—Production of high-carbon ferro- 
manganese in 1974 was 77,400 tons, while 
that of refined grades of ferromanganese 
was 10,800 tons. The respective quantities 
for 1973 were 67,000 and 11,900 tons. Im- 
ports of manganese ore in 1974 totaled 
340,000 short tons. Of this quantity, 
169,000 tons came from Gabon and 
130,000 tons were from the Republic of 
South Africa. The National Association of 
Italian Steel "Industries estimated that 


Carbonate ore 222222222222 
Oxide nodules 22222 


` XX Not applicable. 


In 1975, the annual capacity of the cal- 
cining and nodulizing operation was being 
increased to 500,000 tons from 365,000 
tons, with completion scheduled for late 
1976. In January 1974, the manganese 
ferroalloy producer, Ferroaleaciones Tezi- 
utlán with two plants in the Teziutlán 
municipal district, State of Puebla, was 
merged into Cía. Minera Autlan to form a 
ferroalloy division. Installed capacity of 
the two plants, Aire Libre and Copper, 
was 41,000 kilovolt-amperes with four fur- 
naces at each plant. During 1975, con- 
struction proceeded on the company's new 
ferromanganese plant at Tamós in the 
municipal district of Pánuco, State of 
Veracruz, 12 miles from the port of Tam- 
pico. Two closed furnaces of 33,000 
kilovolt-amperes will produce 110,000 tons 
per year. The first furnace was expected to 
come onstream in the first quarter of 
1976; the second furnace, in the third 
quarter.“ Also in 1975 at the Molango 


MINERALS YEARBOOL, 1975 


354,000 tons of manganese ore were con- 
sumed by the industry in 1974. 

Japan.—Production of ferromanganese in 
1975 was 717,000 tons; silicomanganese, 
480,000 tons; electrolytic manganese metal, 
9,111 tons; and synthetic manganese di- 
oxide, 45,764 tons. The manganese ore 
produced in 1975 had an average manga- 
nese content of 26.9%, except for 72 tons 
of dioxide ore averaging 69.296 manganese 
dioxide. 

Mexico.—Proven reserves of manganese 
ore at the Molango deposit of Cía. Minera 
Autlan, S.A. de C.V., were estimated to 
be 13,800,000 tons in 1975. Possible and 
probable reserves were estimated to be on 
the order of 220 million tons over an area 
of approximately 375 square miles." The 
ore, consisting of manganese, calcium, 
magnesium, and iron carbonates, is of 
marine sedimentary origin. The company 
calcines and nodulizes it in a rotary kiln, 
using natural gas, to produce a nodule 
product, the manganese and iron of which 
is in the lowest state of oxidation (MnO 
and FeO). Analyses for crude ore and for 
nodules were presented as follows, in 


percent: 

Mn Fe SiO; CaO MgO P HsO 
27.7 5.9 9.0 5.6 7.0 XX XX 
39.6 8.2 18.5 ` 7.8 10.0 0.06 <1 


deposit, the company began development 
leading to conversion of its Tetzintla open 
pit operation to an underground mine. Of 
the 365,000 tons of nodules produced in 
1974, 71% were exported. 

Peru.—The only manganese production 
in 1974 was from the Japanese-owned 
Minas de Gran Bretaña. The average man- 
ganese content was 31%. 

Portugal. —Eurominas Electrometalurgi- 
ca SARL, a subsidiary of Pechiney Ugine 
Kuhlmann, brought onstreaam a new 
ferromanganese plant reported to be ca- 
pable of producing 110,000 tons per year. 
According to preliminary data, 22,500 
tons of manganiferous iron ore were pro- 
duced in Portugal in 1975, averaging 
41.4% iron and 8.7% manganese. 

South Africa, Republic of.—South Afri- 


11 Galvan, L. Manganese EE p Ope 
tion. Pres. at Am. Min. Conk: Conv., rane 
cisco, Calif., Sept. 28-Oct. 975, AMO Preprint, 


pp. 
12 Work cited in footnote 11. 
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can Manganese Ltd. and Amcor Ltd. 
merged on April 1, 1975, forming South 
African Manganese Amcor Ltd.? South 
African Manganese has been, and con- 
tinues to be, the Republic's principal pro- 
ducer of manganese ore, its contribution 
being estimated at more than 50% of the 
country's total production in 1974. The 
company's production in 1974 and 1975 
was from four mines in Cape Province: 
Wessels, reputedly the world's largest 
underground manganese mine; Hotazel, 
now nearly mined out; Mamatwan; and 
Lohathla. Associated Manganese Mines of 
South Africa Ltd. continued to be the 
country's second largest producer. Other 
important producers in 1974 were Con- 
solidated African Mines Ltd.; Marble 
Lime & Associated Industries, Ltd. (Go- 
pani mine); National Manganese Mines 
(Pty) Ltd.; Rio Rita Mines (Pty) Ltd.; 
Roodepan Manganese Corp. (Pty) Ltd.; 
and Rooi Riet Base Metals (Pty) Ltd. 
During 1975, United States Steel Corp. 
acquired a 19% interest in Associated 
Manganese Mines of South Africa as part 
of an agreement involving procurement of 
iron ore from Associated's large reserves. 

United States Steel's interest in Fer- 
alloys Ltd., a ferromanganese-producing 
subsidiary of Associated Manganese, was 
4496 according to United States Steel's 
1975 Annual Report. The previously an- 
nounced expansion program of Feralloys 
Ltd. was reported by Associated Manga- 
nese to be progressing satisfactorily with 
completion expected in the first half of 
1977. Associated Manganese estimated that 
the capital requirements of its program for 
increasing manganese ore production in 
1976 would be approximately $3,500,000. 

Total production of the various grades of 
metallurgical ore in 1975 and 1974 was as 
follows, in short tons (1974 in paren- 
theses): 30% to 40% manganese, 4,- 
268,000 (3,336,000) ; 40% to 45%, 257,000 
(291,000); 45% to 48%, 1,520,000 
(240,000); and over 48%, 219,000 (1,- 
254,000). Similarly, of the chemical ore 
produced: 35% to 65% manganese diox- 
ide, 87,000 (103,000) tons; 65% to 75% 
manganese dioxide, 8,000 (6,000) tons. Pro- 
duction of ferruginous manganese ores con- 
taining 15% to 30% manganese and 20% 
to 35% iron was 123,000 tons and 99,000 
tons, respectively. Local sales and exports of 
the various grades in 1974 were as follows 
(exports in parentheses): Metallurgical 


30% to 40% mangan::, 550,000 (3,- 
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007,000) tons; 40% to 45% manganese, 
86,000 (206,000) tons; 45% to 48% man- 
ganese, 100,000 (254,000) tons; and over 
48% manganese, 270,000 (1,055,000) 
tons; chemical 35% to 65% manganese 
dioxide, 104,000 (zero) tons; and 65% to 
75% manganese dioxide, 8,000 (948) 
tons; and ferruginous, zero (129,000) 
tons. Production of ferromanganese in the 
1974 fiscal year (October 1, 1973 to Sep- 
tember 30 , 1974) was 355,000 tons, 
compared with 273,000 tons in fiscal 1973. 
Thailand.—Production of battery-grade 
manganese ore (75% manganese dioxide) 
in 1975 was 4,000 tons, while exports to- 
taled 1,000 tons. Chemical ore production 
(75% manganese dioxide and up) was 
926 tons; exports, 220 tons. The metal- 
lurgical ore produced ranged in manganese 
content from 46% to 50%. 
U.S.S.R.—The Soviet Union asked at 
least two United States producers of ferro- 
alloys, also Western European companies, 
for bids on a ferromanganese plant of suf- 
ficient size to produce 1.1 million tons per 
year of high-carbon ferromanganese. The 
target date for completion was 1980.“ 
Upper Volta.—A 5-nation, 14-firm con- 
sortium was formed to develop the Tambao 
manganese deposit. The Government of 
Upper Volta and a group of 11 Japanese 
firms, including Mitsui & Co., Ltd., Japan 
Metals & Chemicals Co. Ltd., Nippon 
Kokan, K.K., Nippon Denko Co., Ltd. and 
Kobe Steel Ltd., appeared to be the prime 
movers in the venture at midyear. The 
other participants were Union Carbide 
Corp., the only U.S. interest; the West 
German firm, Exploration und Bergbau 
GmbH;; and the French firm, Soc. du Man- 
ganese.” Reserves were estimated at 13 
million metric tons of ore.“ Earlier lower 
tonnage estimates, made subsequent to test 
drilling about 1967, had estimated the 
grade to range from 44% to more than 
54% manganese. Construction of 220 miles 
of railroad to the present railhead at 
Ougadougou was expected to begin before 


13 Mining Journal (London). S a igi Similar 
Manganese Shipments Expected. V. 286, No. 
June 4, 1976, 91 5 467. 

American Metal Market. Soviet Union Solicits 

Bids on Gigi Ferroalloy Pact. V. 82, No. 68, Apr. 

15 American Metal Market. 5 Nations Tied to 
Upper Volta Manganese SE Plan Joint Co. V. 
82, No. 108, June 4, 1975, 
—. Set wer 
ture. V. 82, No. 

16 American E Mar 
Consortium To Mine Man 197. ine Upper Volta. 
V. 82, No. 41, Feb. 28, 1975, p. 6. 


3 Talks in 1 Ven- 


gie? 7, 1975, p. 8. 
et. 14-Firm_International 
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yearend. Export will be from Abidjan, 
Ivory Coast, 700 miles by rail from 
Ougadougou. 

Zaire.—Société Miniére de Kisenge, for- 
merly owned by the Belgian firm, Bécéka- 
Manganése, was wholly owned by the 
Zairian Government in 1975. Of 188,000 
tons of crushed ore produced in 1975, 
7,000 tons were carbonate ore. Ore exports 
were 141,000 tons before the civil war in 
Angola closed the Benguela Railway by 
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which ore was shipped through Angola to 
the port of Lobito. Economics will not 
permit shipment by any other route, and 
exports were not resumed although pro- 
duction and stockpiling at the mine 
continued. 

ESB-Zaire S.P.R.L., in which ESB Inc., 
Philadelphia, Pa., has a 75% interest, 
completed construction of a dry cell manu- 


facturing facility about the beginning of 
1975. 


TECHNOLOGY 


Extensive tests on the use of low concen- 
trations of the manganese organometallic, 
methylcyclopentadienyl manganese tricar- 
bonyl (MMT), as an antiknock additive 
for unleaded gasoline were claimed by the 
producer, Ethyl Corp., to be economically 
attractive without significant adverse effects 
on car operation or exhaust emissions. Át 
the maximum recommended concentration 
of 0.125 gram of contained manganese 
per gallon of gasoline, the octane rating 
could be raised approximately 2 points. 
This would provide a crude oil savings 
of about 1% compared with conventional 
processing methods used to achieve the 
same octane numbers. It was estimated 
that atmospheric manganese concentrations 
resulting from widespread use on freeways 
would be less than 1 microgram per cubic 
meter except under the most unfavorable 
weather conditions; median airborne con- 
centration in urban areas would be 0.05 
microgram per cubic meter. No catalyst 
plugging was observed under typical driv- 
ing conditions; exhaust valve and spark 
plug life presented no problems at the 
recommended low concentrations," Ethyl 
Corp.s 1975 Annual Report stated that 
sales of MMT increased sharply and that 
27 refiners were using it. 

A study by the U.S. Environmental Pro- 
tection Agency (EPA) of the possible 
environmental effects of the use of MMT 
in gasolines led to the conclusion that it 
would not present a “direct disbenefit” to 
public health, but that its effect on emis- 
sions other than manganese was not clear. 
Many of the EPA tests used concentrations 
of MMT greater than 0.125 gram per 
gallon of gasoline, the maximum recom- 
mended by Ethyl Corp.“ 

Experimental work by Mobil Research 
and Development Corp., Paulsboro, N.J., 
suggested that sea-floor manganese nodules 


from the Pacific Ocean would be a good 
absorbent for removing metals from pe- 
troleum residua and heavy oils. At rela- 
tively high temperatures (850? F), the 
metals deposit on the surface of the nodules 
and the demetallized oil can be processed 
conventionally to provide low-sulfur fuel 
oil, gasoline, or home-heating oil. It was 
suggested that an operation of this type 
could prove useful for processing the high- 
metal asphaltic heavy oils of California, 
Canada, and Venezuela.“ 

A study by Ledgemont Laboratory, Ken- 
necott Copper Corp., Lexington, Mass., of 
various metallurgical processes for use on 
sea-floor manganese nodules suggested that 
one or more of the three following proc- 
esses could be ready for commercialization 
after scale-up of equipment: Reduction 
and ammoniacal leaching, sulfuric acid 
leaching, and hydrochloric acid reduction 
and leaching. The ammoniacal leach 
process is similar to the Caron process that 
was used for Nicaro nickel laterite ores 
in Cuba; the high-pressure sulfuric acid 
leach process is based on the process that 
was used by Freeport Sulfur Co. on later- 
ites at Moa Bay, Cuba; and the low- 
pressure hydrochloric acid leach process 
is the one that has been proposed by 
Deepsea Ventures, Inc. Only the low- 
pressure hydrochloric acid leach process 
requires recovery of manganese in addition 
to nickel, copper, and cobalt for its success, 
although a manganese “add-on option” is 


17 Faggan, J. E., J. D. Bailie, E. A. Desmond, 
and D. L. Lenane. An Evaluation of Manganese 
as an Antiknock in Unleaded Gasoline. Pres. at 
Automobile Engineering Meeting, Soc. of Automo- 
tive Engineers, Detroit, Mich., Oct. 13, 1975, SAE 
preprint 750925, 43 pp. . 

18 Moran, J. B. The Environmental Implications 
of Manganese as an Alternate Antiknock. Pres. at 
Automobile Eng. Meeting, SAE, Detroit, Mich., 
October 1975, SAE preprint 750926, 55 Pp: 

19 The Northern Miner (Toronto). V. 16, No. 
27, Sept. 18, 1975, p. 7. 
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possible for the other processes. Nickel, 
copper, and cobalt do not occur as dis- 
crete minerals in the nodules, but are 
contained in the manganese oxides: 
Todorokite, birnessite, and delta MnO.. 
A feature of the nodules is their extremely 
fine porosity of nearly 60% by volume. 
The comment was made that, because of 
intense competition, “proprietary process 
work must be well ahead of published 
information." Certain other processes, 
such as carbonyl chemistry, and the sulfur 
dioxide, nitric acid, and ferric chloride 
leaching processes, were not discussed pri- 
marily for lack of published material. An 
extensive bibliography and patent list 
was presented.” 

Since February 1973, by extensive re- 
cycling of steelmaking slags from its basic 
oxygen furnace and open hearth shops to 
its blast furnaces, Inland Steel Co. was 
able to recover a large quantity of manga- 
nese and greatly reduce its use of manga- 
nese-bearing ores. By providing a calcined 
lime, Inland Steel reduced the amount of 
raw flux required per ton of hot metal, 
and more hot metal was produced per ton 
of iron ore consumed. The principal dis- 
advantages resulting from this practice 
were the buildup of phosphorus and chro- 
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mium in the hot metal when large quanti- 
ties (300 pounds of slag per short ton of 
hot metal) were used in the blast furnace 
burdens. Both of these elements adversely 
affect steelmaking operations and product 
quality, although steelmaking practices can 
be adjusted to handle the increased phos- 
phorus. The average chemical analysis for 
these slags during the period August 21 to 
December 31, 1974, was as follows: Iron, 
26.2996; manganese, 4.17%; phosphorus, 
0.367%; sulfur, 0.160%; chromium, 
0.27%; lime (CaO), 31.75%; magnesia 
(MgO), 7.47%; alumina (AlsOs), 2.30% ; 
and silica (SiOz), 13.13%.™ 
Several papers were presented at the 
34th Ironmaking Conf., American Institute 
of Mining, Metallurgical, and Petroleum 
Engineers, Toronto, Canada, April 1975, 
on the use of processes other than manga- 
nese for control of sulfur in the iron- 
steelmaking cycle. Desulfurization of the 
hot metal by use of calcium carbide or 
various forms of magnesium was discussed. 
20 Agarwal, J. C., N. Beecher, D. S. Davies, G. 
Hubred, V. K. Kakaria, and Kust. Proc- 
essing of Ocean Nodules—A Technical and Eco- 
nomic Review. Pres. at 104th Ann. Meeting, 
AIME, New York, Feb. 17, 1975. 25 p 
21 Josep h, R. W., and . Haddad. Utilization of 
Steelmaking Slags in Blast ‘Furnace Burdens. Pres. 


at 58th Nat. Open Hearth and Basic 4905 en Steel 
Conf., AIME, Toronto, Canada, April 19 15 pp. 
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Mercure 


By Harold J. Drake * 


Production of primary mercury totaled 
7,366 flasks? valued at an estimated 
$912,227. Production was reported from 
13 mines in California, Nevada, and New 
York. The threefold increase in output 
over that of the preceding year was ac- 
counted for principally by the opening of 
a new mine in Nevada. 

Secondary production, including 500 
flasks disposed of in January by the Gen- 
eral Services Administration (GSA), de- 
clined 3% to 8,038 flasks. 

Consumption declined 15% to 50,838 
flasks. Declines by use ranged from 10% 
to 26% in major applications, with a 14% 
decline in use in electrical apparatus ac- 
counting for the largest loss in terms of 
volume. Usage in mildew-proofing paint 
was the only application reporting an in- 
crease. For most uses, the consumption de- 
clines prevalent in 1974 were reversed by 
the end of the second quarter of 1975 as 
consumption began to increase. 

Consumer and dealer stocks rose 31% 
to 20,691 flasks, and producer stocks ad- 
vanced 18% to 4,858 flasks. 

Prices continued to decline, and by 
yearend, reached $117 per flask in New 
York and $77 per flask in London. The 
average U.S. price per flask for the year 
was $158.12 compared with $281.69 per 
flask in 1974. 

Exports and reexports, at 494 flasks, were 
up only slightly from the 1974 level. Im- 
ports for consumption fell moderately to 
43,865 flasks, a level 16% below that of 
the preceding year. Of the principal for- 
eign suppliers, Canada, Mexico, and Spain 
recorded the greatest declines, but Italy 
recorded an eight-fold increase in ship- 
ments. The share of the U.S. market sup- 
plied by imports dropped to about 8796 
in 1975. 


World production in 1975 totaled 


251,226 flasks as reduced output was re- 
corded in most countries. Some of the 
world's principal mercury producers formed 
an international association to promote the 
use of mercury and to attempt to stem 
the downtrend in prices. Countries ori- 
ginally represented included Spain, Italy, 
Yugoslavia, Turkey, Peru, and Algeria. 
Articles and provisions of the association 
were signed in April, and unsuccessful at- 
temps were made thereafter to maintain a 
minimum flask price at various levels. 
Legislation and Government Programs.— 
Government financial assistance on a par- 
ticipatory basis was available for mercury 
exploration projects through the Office of 
Minerals Exploration, U.S. Geological Sur- 
vey, to the extent of 75% of the accepta- 
ble costs. No contracts were executed dur- 


ing 1975. GSA offered for sale 500 flasks 


of mercury monthly during 1975 but sold 
only the January offering. 

The Federal Government concluded its 
hearings on the use of phenylmercury com- 
pounds in paints. During the hearings, the 
Environmental Protection Agency (EPA) 
attempted to prove that the phenylmer- 
curics in paint were converted to environ- 
mental hazardous methylmercury com- 
pounds, whereas paint manufacturers of- 
fered testimony that microorganisms de- 
methylated methylmercury into inorganic 
mercury and methane gas thereby negating 
the harmful effects of methylmercury. 

EPA proposed strict regulations to fine 
companies for discharging or spilling haz- 
ardous substances, such as mercury com- 
pounds, above specified levels. In the case 
of mercury compounds, the level was set 
at 1 pound or more. The maximum fine 
for each discharge or spil was set at 


M Physical scientist, Division of Nonferrous Met- 
a 


s. 
? Flask as used throughout this chapter refers to 
the 76-pound flask. 
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$500,000 but fines of more than $5,000 
would be applied only if gross negligences 
were proven. Additional penalties would 
be applied for failures to notify EPA or 
local authorities of such discharges. The 
new regulations do not apply to companies 
having discharge permits issued by EPA or 
State authorities. 

On March 14, EPA proposed National 
Interim Primary Drinking Water Regula- 
tions and held hearings, thereafter, on the 
proposed regulations. In addition, com- 
ments and information were received from 
representatives of State agencies, public 
interest groups, and others. The regula- 
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tions proposed maximum contaminant lev- 
els in public drinking water and set the 
mercury level at 0.002 milligram per liter. 

EPA published a study intended to de- 
termine the amount of mercury entering 
the environment and the manner in which 
it is redistributed, particularly with regard 
to its introduction into man's food chan 

Congress has taken no action on author- 
izing the release of the 157,405 flasks of 
surplus mercury in the strategic stockpile. 
As of December 31, 1975, total strategic 
stockpile accumulations from all programs 
remained at 200,062 flasks. 


Table 1.—Salient mercury statistics 


1971 1972 1973 1974 1975 
United States: 
Producing mines 22 | 56 87 24 12 12 
Production 2222 flasks 17,883 7,349 2.227 2.189 7.866 
SJ7);ö» 8? thousands $5,229 $1,604 $637 $617 $912 
Fl A 22.. ks .. 7,292 400 842 466 889 
Reexports .......... .. Ü cse E 563 Ga = 155 
Imports 
For consumption do ...- 28,449 28.834 46,026 52,180 48,865 
Gene! eier do 29,750 29,179 46,076 52,102 44,472 
Stocks, Dec. 1222222 do 16.862 15,708 17,946 19,877 25,549 
Consumption . ........ do 52,257 52,907 54,288 59,479 50,838 
pe nee New York, average per flask ... $292.41 $218.28 $286.23 $281.69 $158.12 
orld: 
Production .........---.-------- flasks .. 300,634 278,968 * 270,014 * 260,964 251,226 
Price: London, average per flask ...... $282.46 $208.01 $273.54 $267.94 $130.11 
r Revised. 


DOMESTIC PRODUCTION 


Production of primary mercury amounted 
to 7,366 flasks. Twelve mines recorded 
production in 1975, the same number as 
in 1974. Byproduct mercury continued to 
be produced at a gold mine in Nevada and 
a zinc smelter in New York. Mercury mine 
production was reported from California 
and Nevada only. Mines known to have 
produced mercury in 1975 included the 
Guadalupe, Manhattan-One Shot, the Oat 
Hill, the Knoxville, and the New Almaden 
in California and the Red Bird and Mc- 
Dermitt in Nevada. 

On June 2, Placer Amex, Inc. formally 
opened its new McDermitt open pit mine 
near the site of the old Cordero mine in 
Humboldt County, Nev. The new mining 
facility has a designed production capacity 
of 20,000 flasks per year and a reserve of 
about 400,000 flasks in ore averaging about 
10 pounds of mercury per ton. The plant 
has been carefully designed to comply with 
EPA's mercury emission standard of 5.1 


pounds per day. Disposal of tailings in an 
environmentally acceptable manner is ac- 
complished by impoundment behind im- 
pervious dams in ponds with impervious 
bottoms. The company is required to main- 
tain monitoring wells to determine if any 
mercury escapes from the ponds. 

The results of an examination of the 
Kolmakof mercury deposit in Southwestern 
Alaska were published.* Although the pos- 
sibility of significant mineralization exists 
in the area, it was concluded that the 
Kolmakof deposit was small. 

The average grade of all ore processed 
in 1975, including ore treated in concen- 


3 U.S. Environmental Protection Agency. Mate- 
rials Balance and Tech hnolosy. Assessment of Mer- 
cury and Its Compounds on avon and Regional 
Bases. EPA-560/ 3P75-007, 1 dE 100 pp. 

* Merrill, C. W. Jr., and R. P. Maloney. Kol- 
makof Mercury Deposits. BuMines OFR 21-75, 
1975, 21 ; available for consultation at the Bu- 
reau of Mines Library in Juneau, Alaska; the Cen- 
tral Library, U.S. Department of the Interior, 
Washington, D.C.; and the National Technical In- 
formation Services, Springfield, Va., PB 226 723. 


MERCURY 


trators, increased to 6.8 pounds of mer- 
cury per ton. Much of the increase was 
accounted for by the new McDermitt mine 
in Nevada. 

Production of secondary mercury exclu- 
sive Of GSA sales, totaled 7,538 flasks, a 
level 27% above that of 1974. Major 
sources of secondary mercury were indus- 
trial and control instruments, batteries, 
sludges, and dental amalgams. 


Table 2.—Mercury produced in the 
United States, by State 


Pro- Value ? 

Year and State ducing Flasks (thou- 

mines ! sands) 

1974 

Alaska 1 3124 $35 
California 9 1.311 370 
Nevada and New York 2 754 212 
Total 12 2,189 617 

1975 ef 
California 8 878 174 
Nevada and New York 4 6,488 788 
Total 12 7,366 912 


1 Mercury mines only. 

2 Value calculated at average New York price. 

8 Includes 54 flasks of mercury estimated to 
be contained in cinnabar concentrate for export. 
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Table 3.—Mercury ore treated and 
mercury produced in the United States! 


Mercury produced 


Ore treated 
Year Pounds 
(short tons) Flasks per ton 
of ore 
19711 265,790 17.444 5.0 
1912 au 82,580 27,004 6. 5 
1973 26.257 22,101 6.1 
1974 _ 28,858 31,680 4.4 
1975 na.. 76,772 6,906 6.8 


1 Excludes mercury produced from old surface 
ores, dumps, placers, and as a byproduct. 

2 Includes mercury contained in concentrate 
for export. 


Table 4.—Production of secondary mercury 
in the United States 


(Flasks) 
Industrial GSA 
Year production releases Total 
1971 ʻa- 10,899 5,767 16,666 
1972 ..-- 12,139 512 12,651 
1973  .... 7,746 2,583 10,329 
1974 2 —:bÜ—.0 5,940 2,353 8,293 
1975 2 7,538 500 8,038 


CONSUMPTION AND USES 


Consumption, reversing the upward 
trend of recent years, declined 15% to 
50,838 flasks. Much of the decline was at- 
tributed to depressed economic conditions 
in the first half of the year. As economic 
conditions began to improve in the second 
half of the year, consumption of mercury 
also began to rise and by yearend, nearly 
every use reported increased demand. 

Of the two largest applications, use in 
electrical apparatus declined 1496 to 16,971 
flasks and use in the preparation of chlo- 
rine and caustic soda declined 10% to 
15,222 flasks. In the aggregate, these two 
uses accounted for 6396 of total consump- 
tion. Use in industrial and control instru- 
ments declined 26% to 4,598 flasks, and 
use in dental preparations declined 23% 
to 2,340 flasks. Use as catalysts fell from 
1,298 flasks in 1974 to 838 flasks in 1975. 
Similar losses occurred in agriculture use, 


down from 980 flasks to 600 flasks, and 
in pharmaceutical use, down from 597 
flasks to 445 flasks. The only application 
reporting an increase over 1974 was mil- 
dew-proofing paint, which rose slightly to 
6,928 flasks. 

Of the 50,838 flasks consumed in 1975, 
75% consisted of primary mercury, 21% 
of redistilled mercury, and 4% of secon- 
dary mercury. Primary mercury was used 
through the whole range of applications, 
whereas redistilled mercury was used prin- 
cipally in dental preparations, electrical 
apparatus, and industrial and control in- 
struments, reflecting the high purity re- 
quired in the three applications. The bulk 
of the secondary mercury was used in 
dental preparations, electrical apparatus, 
chlorine and caustic soda production, and 
industrial and control instruments. 
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Table 5.—Mercury consumed in the United States, by use 
(Flasks) 

Use 1971 1972 1973 1974 1975 
Arete Ee 1,477 1,836 1,830 980 600 
Ae issn. " i Se PR 7 
Gal ³ð K owned ead eu. 1,012 800 673 1,298 838 
Dental preparations een 2>... 2,361 2,983 2,679 3,024 2,340 
Electrical apparatus 16,885 15,553 18,000 19,678 16,971 
Electrolytic preparation of chlorine and 

caustic soda ß e ees 12,154 11,519 13,070 16,897 15,222 
General laboratory use -....... EEN NR 1,798 594 658 476 335 
ere: and control instruments ....- 4,871 6,541 7,155 6,202 4,598 

aint: 

A A 414 32 82 = 
Mildew-proofing NEEN en 8,191. 8,190 7,571 6,807 6,928 
Paper and pulp manufacture 3 2 1 Ts : ES 
Pharmaceuticals 682 578 606 597 445 
G o. See R 0B. ⁊ wk K 2,407 4,258 1,918 | 2,452 1,760 
Total known uses 52,254 52,885 54,187 58,417 50,034 
Total unknown uses eessen EN 3 22 96 1,062 804 
Grand toka — 52,257 52,907 54,288 59,479 50,838 


1 Includes fungicides and bactericides for industrial purposes. 
2 Includes mercury used for installation and expansion of chlorine and caustic soda plants. 


Table 6.—Mercury consumed in the Table 7.—Stocks of mercury, December 31 


United States in 1975 (Flasks) 
(Flasks) " Pro- Consumer d 
Pri- Redis- Secon- ear ducer Sn ° 
mary tilled dary Total dealer 
Agriculture? ---- — 800 == 181 — 800 187 L—— — Aiti CH 19.706 
ySUS ....... LK: 
Dental ia 107% 222 agao DA DLL 4% 8.7 1977 
Electrical SS 1975 ooo... 4,858 20,691 25,549 
apparatus 11,765 4,912 294 16,971 | 
Electrolytic 
preparation of 
chlorine and 
caustic soda .. 14,870 T 352 16,222 
ponere laboratory 
SS 160 159 16 335 
Industrial and con- 
trol instruments 1, 363 2, 666 569 4.598 
Paint: Mildew- 
proofing ...... 6,928 ed -~ 6,928 
Pharmaceuticals 14 431 Ze 445 
Other? ......... 1,524 226 7 1,767 
Total known 
uses 37,889 10,521 1,624 50,034 
Total unknown 


uses 12 402 390 804 
Grand total 37,901 10,923 2,014 50,838 
1 Includes fungicides and bactericides for in- 


dustrial purposes. 
2 Includes amalgamation. 
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PRICES 


Prices of primary mercury dropped 
steadily during 1975, and by yearend 
were nearly half those of the beginning 
of the year. On December 29, 1975, the 
New York price of mercury was $123 per 
flask contrasted to $225 per flask on Jan- 
uary 2, 1975. The average flask price for 
the year amounted to $158.12 compared 
with $281.69 in 1974. The London price 


suffered similarly, falling from $165 per 
flask on January 6, 1975, to $77 per flask 
at yearend. National and international 
price declines were attributed to decline 
in demand, world oversupply, the opening 
in the United States of the large Mc- 
Dermitt mine, and the possibility of mer- 
cury disposal from stockpiles held by the 
U.S. Government. 


Table 8.—Average monthly price of mercury at New York and London 


(Per flask) 
1974 1975 
Month 

New York! London ? New York? — London? 
e,, . . $275.45 $266.72 $221.36 $188.75 
Fr niant an 284.22 269.50 225.11 194.69 
ll!!! ⁰ oGôG⁴àU 8 288.27 270.25 195.43 170.00 
ADV WEE 282.32 267.95 162.73 141.76 
May ee ee eegen 294.32 274.44 159.57 187.06 
in ic e ccu mue a cc 335.00 315.63 152.38 127.50 
lr A A 317.50 304.45 188.73 114.69 
AD ³˙·˙¹AÖ ³ 1A dium e 289.09 274.78 188.95 114.67 
September ` eessen EEN EE e 279.15 272.19 135.48 111.69 
Octobëér ;‚ẽẽo AMA ðA 265.36 259.56 129.59 103.07 
November ......... ... eer VE aotem en 254.94 245.50 120.82 84.08 
Deeem been 214.52 194.39 117.23 78.28 
Average 281.69 267.94 158.12 180.11 


1 Metals Week, New York. 


2 Metal Bulletin, London; reported in terms of U.S. dollars. 


FOREIGN TRADE 


Exports of mercury totaled 339 flasks 
valued at $152,000 compared with 466 
flasks valued at $270,000 in 1974. Reex- 
ports totaled 155 flasks valued at $68,000. 
Shipments to Canada, Colombia, Vene- 
zuela, Brazil, Saudi Arabia, and Taiwan 
accounted for 80% of the exports. The 
remainder went mainly to South American 
and African nations. Three-quarters of the 
reexports went to Canada and one-quarter 
to Taiwan. 


Imports for consumption declined 16% ` 


to 43,865 flasks valued at $7.6 million. 
The average unit value for the year was 
$173.24 per flask compared with $267.31 
per flask in 1974. 

Imports from nations in the Western 
Hemisphere, Canada, Mexico, Peru, and 
the Philippines, in the aggregate, fell 44% 
to 16,129 flasks valued at $2.5 million. The 
low U.S. price combined with the opening 
of the McDermitt mine served to reduce 
imports from Canada by 24%, and to 
eliminate imports from the Philippines. 

Imports from other principal suppliers, 
Spain, Italy, Algeria, Turkey, and Yugo- 


slavia, in the aggregate gained 15% to 
25,605 flasks valued at $4.8 million. A 
more than eight-fold increase in imports 
from Italy combined with a 2% increase 
in imports from Yugoslavia offset declines 
ranging from 11% to 84% from the others. 
Other nations tend to export mercury to 
the United States on an intermittent basis 
and, in general, annual fluctuations in their 
shipments do not affect the level of U.S. 
imports. 

Imports of scrap mercury, principally 
from France and Spain, totaled 779 flasks. 

The U.S. rate of duty on mercury im- 
ports during 1975 was $9.50 per flask. 


Table 9.—U.S. exports and reexports 


of mercury 
Exports Reexports 

Year Value Value 
Flasks (thou- Flasks  (thou- 

sands) sands) 

1978 ..... 842 $170 ue E 

197422 466 270 m ud 

1975 ....- 839 152 155 $68 
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Table 10.—U.S. imports for consumption * of mercury, by country 


1973 1974 1975 
Country Value Value Value 
Flasks (thou- Flasks (thou- Flasks (thou- 
sands) sands) sands) 
Algeria Secvuseuwaeecebeuouss 11,876 $3,135 10,449 $2,843 9,296 $1,561 
Belgium-Luxembourg ....-.-.- b 6 oe en mays Ge 
C/ ²·˙· . 17,440 4,748 16.972 4.592 12,891 1.840 
China, People's Republic of 99 29 = = 200 87 
Denmark nennnnenanesnn 50 13 Gs = = = 
Finlünd cc. SA S ER 15 b 86 6 
France ` ee NEEN eaae ct e Se SE 400 81 
Germany, West e een 100 27 500 142 400 49 
,, ß 1.005 260 845 212 7,840 1.595 
agen... 8 — Ge 45 13 Ge oe 
Mexico eee ee 2,776 710 10,597 2,830 2,213 442 
Netherlands 300 84 = ER 601 68 
SJ ·ͤ A A E 626 153 1,276 333 1,025 207 
Philippines 100 26 = = 
DOIN EE 7,286 1,834 6,298 1,624 4,575 963 
Sweden `... ee ce ccena AN DS 8 
Switzerland 6 10 4 7 S Sa 
Taiwan O 40 12 SE a2 d ui 
Turkey .......- a 700 174 358 96 58 14 
United Kingdom 13 5 486 67 ur = 
% ͤ ( EDEN Ge So se = 490 101 
Yugoslavia ee mn 8,648 928 4,245 1,158 4,886 627 
Total sia Lied enis 46,026 12,151 52,180 13,948 43,865 7,599 


1 General imports in 1973 were 46,076 flasks ($12,164,010), Yugoslavia 3,698 flasks ($935,973). 
In 1974, 52,102 flasks ($13,858,283), Italy 705 flasks ($178,675), Yugoslavia 4,307 flasks ($1,174,480). 
In 1975, 44,472 flasks ($7,228,497), Italy 7,525 flasks ($1,151,729) the U.S.S.R. 600 flasks ($122,533), 
Yugoslavia 4,498 flasks ($645,967), and the People's Republic of China 350 flasks ($64,885). 


WORLD REVIEW 


World production of mercury declined output at or below levels of the preceding 
to 251,226 flasks in 1975. Throughout most year. Large inventories throughout the 
of the year, declining demand coupled world served to ke-p prices down when de- 
with falling prices tended to keep mine mand began to :uprove toward yearend. 


Table 11.—Mercury: World production by country 


(Flasks) 
Country 1978 1974 1975 P 
EIER, sn loas 13,300 * 13,800 e 18,300 
AUStralla: Ne 16 2 el 
Cañada: EEE AE E ON EEEE EEE E E 12,500 14,000 e 14,000 
Ill ⁰˙ AAA 798 921 97 
China, People's Republic of * ___ 2222222222 26,000 26,000 26,000 
NO AR A E IC NE deees 144 re79 e 100 
Gender as r 6,498 5,541 e 6,000 
Finland sica EE a 196 189 809 
Germany, West ̃è⁵²·Üůò.www; ]ð y ici 4,700 6,817 e 7,000 
Ireland AAA AAA 1.345 775 e 800 
Pal A f : . a E r 33,504 25,991 e 30,400 
7 ͥdſꝙ.ſuꝑddͥ ͥ ͥ ͤ ¶ͥdygaeͥe .. EE 5742 1.409 5 
EI A y ARRE 1 r 21,646 25,933 14,184 
y RA TN MA ee IA 3,581 3,258 e 3,500 
NI AA r 2,169 812 232 
DAIN o2 AAA A IO n edd r 62,069 55,045 47,051 
dk EES 112 e 145 e 145 
TürFkey ⁰ ⁰ —ÜÄD O A r 7,861 8.731 e 8,800 
DISAIS AAA A A 52,000 54,000 55,000 
United. States: coses ol a 227 2.189 866 
Yugoslavia _ . J. l §ĩ³]i?ĩu0. «ĩ³ð i SS. SO. tec 15,606 15,838 16,941 
•öĩÜ5% ³ ß r 270,014 260,964 251,226 


e Estimate. p Preliminary. r Revised. 
1 Exports. 
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Japan.—Nomura Kosan Co. Ltd. contin- 
ued to be the only Japanese supplier of mer- 
cury as all mercury mines remained closed 
in 1975. The company reclaims a large 
volume of mercury from used electrical 
appliances. Chlorine and caustic soda pro- 
ducers continued large capital outlays to 
convert production facilities from mercury 
cells to diaphragm cells. Conversion was 
expected to be completed in 1978. 

Spain.—Recent exploration at the Alma- 
den mine has reportedly located much 
larger reserves than previously indicated. 
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Exploratory drilling at the site of an an- 
cient abandoned mercury mine north of 
the Almaden discovered an extremely rich 
deposit of cinnabar at a comparative shal- 
low depth. The extent of this new deposit 
had not been ascertained at yearend. 
U.S.S.R.—Development of rich new de- 
posits discovered in recent years has made 
the U.S.S.R. self-sufficient in mercury and 
permitted exportation of the metal. Ex- 
ports by the U.S.S.R. in 1975 are believed 
to have been greater than 25,000 flasks. 


Table 12 -—— Exports from Italy, Spain, and Yugoslavia, by country 


(Flasks) 
Italy Spain Yugoslavia 
Destinations 
1973 1974 1975 1973 1974 1975 1973 1974 19751 
Australia 222222222 SR NA NA 406 282 609 BER e 
Belgium-Luxembourg 3 r 661 NA 5, 509 145 87 1,073 100 WE 
Canada .....--.--.---.---- "e SCH 174 788 174 Ke 
Colombia -.-.......-.......- r 1 NA NA 25 435 -. 1,888 "es 
))) 8 EM NA NA = 145 da TEM = 
Finland ......... .. ... ; E NA NA 145 T = Së 
France ARA r 2,824 1,752 3,632 3,249 1,566 609 121 = 
Germany, East r1,801 4,802 12,128 2,843 met l2 EY 
Germany, West EE r 3,093 1,651 5,926 6,047 6,295 1,682 570 == 
Greece 22222 r2 NA NA (2) Sé 
Hungar/ 22 r 200 NA NA " ue 174 600 200 
India ES . ‘i r 4,654 NA 8,507 8,916 9,264 2,879 == == NA 
PGG AA E NA N TUE 609 Sl Se 
pn noes r 1,042 NA NA 4,699 696 435 Sa >a 
Netherlands EEN r 891 400 3,052 77 667 319 EN me 
l. 222... r 500 NA 377 2,002 871 = goe 
Portugal .. 11 NA NA 290 203 87 SS a 
Romania e. --. NA NA 5,889 =- 2,031 c = 
South Africa, Republic of r 575 NA NA 435 667 435 E = 
Sweden `. 2 EES NA NA 2,060 1,595 m 
Switzerland 1.015 NA NA 928 667 87 200 50 
Tawa 22222222 es NA NA 282 986 za 2 ES 
United Kingdom r 400 4,798 4,714 7,165 5,365 3,718 is E 
United States r 856 1,671 6,640 7,165 6,266 4,264 9,917 8,152 4,201 
Venezuela en r1 N NA 1,595 == as a Ge NA 
Other countries and 
undistributed ...........- r222 2,613 4,357 1,327 525 878 706 1,109 NA 
tl r 18,739 17,187 49,465 48,473 39,045 18,826 13,551 9,511 4,201 


NA Not available. 
1 Data for 6 months only. 
2 Less than 1% unit. 


TECHNOLOGY 


Mercury ore was roasted using a fluid- 
ized-bed technique that allowed maximum 
extraction from particles with a wide range 
of sizes. Good fuel economy was realized. 
Mercury ore was leached with aqueous 
sodium hypochlorite to produce mercury 
chloride, which in turn was stripped from 
the aqueous solution using a mixture of 
trioctylamine and kerosine, followed by a 
highly alkaline aqueous solution.? 

Scanning electron microscopy was used 
to study mercury ore from the Almaden 


mine in Spain in an attempt to determine 
the origin of the ore deposit.' The study 
indicated that mineralization of the main 


5 Mikhailov, V. K. (assigned to Gosudarstverny 
Nauchno- Issledovatelsky Institute Tevetnykh Metalov 
'"Gintsvetmet"). Fluid Dye Bed Roasting of Ores 
and Concentrates. Can. Pat. 977,553, Nov. 11, 1975. 

6 Chapman, W., and R. Caban (assigned to 
Wisconsin Alumni Research erc Extrac- 
tion of Mercuric Chloride from Dilute So ution and 
Recovery. U.S. Pat. 3,899, 570, Aug. 12, 

T Caluo, F. A., and J. M. Guilemany. SE 
and Origin of Mercury Ore From Almaden, Spain. 
Inst. Min. Met., Trans., sec. B., Bull. 828, v. 84, 
November 1975, pp. B146-B149. 


MERCURY 


ore body occurred with molten cinnabar 
and mineralization on the edge of the de- 
posit occurred via a vapor-phase impreg- 
nation. 

Determination of mercury using a spec- 
trophotometer with 6-phenyl-2,3-dihydro- 
as-triazine-3-thione was reported. A num- 
ber of investigations on various kinds of 
mercury were conducted to develop ana- 
lytical techniques useful in environmental 
pollution studies.“ 

Mercury was used successfully as a 
probe for capacitance-voltage measure- 
ments of certain types of silicon and other 
semiconductors.” The determination of 
mercury by the cold vapor atomic absorp- 
tion method was investigated to ascertain 
the reason for the sometimes unreliability 
of the method.” 

A multistage air sampler for mercury 
was developed that successfully detected 
mercury down to 0.3 nanogram with a pre- 
cision of 45%.“ Stringent wastewater 
standards have led to the use of a variety 
of techniques for the removal of mercury 
from wastewater.” 


Cold vapor atomic absorption used with 
two methods of decomposition was investi- 
gated for reliability in determining mer- 
cury in petroleum and petroleum prod- 
ucts.^ Both methods were successful, but 
considerable experience with the decompo- 
sition method was necessary to achieve re- 
liable results. The cold vapor atomic ab- 
sorption technique for determination of 
mercury was improved.” 


Vicinal diothiol chemical components 
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(VDT) were incorporated in alkaline cell- 
ulose to produce a very effective mercury 
adsorbent.” In one example, VDT cellu- 
lose reduced a mercury concentration of 
1 part per million to less than 5 parts per 
billion. 


$ Maghscoudi, R. H., and F. A. Shamsa. a 
hotometric Determination of Mercury (11) With 
Ë henyl- 2, z^ dihydro-as-triazine-3-thione. Anal. 
Chem 7, March k DD, y PR: 550-552. 
9 Baltisberger R. J., L. Knudson. In- 
venti ation o FV 
ID. as a Reagent for the Separation and Identifica- 
uantities of Mercury (I), Mer- 


990 of Nanogram 
0 (II). Anal. Chem. Se 


ge d'Ver ang E op: 
PP 


s md D C. A. Evans, M. C. Touram- 
geau, and M. T. Fairhurst. Methylmercury Species 
and Equilibrium A Cat Solution. Anal. em., 
v. 47, F in, P.] As 338-341. 

10 Severin, Bulle. Four-Point Probe 
Mp d 1 SICH With We Kierch 
Probes. J. Electrochem. Soc., v. 122, No. 1, Janu- 
ary 1975, pp. 

. spreading Resistance SC on 
N-Type Silicon Using Mercury Probes. RP noce: 
chem. Soc., v. 122, Janas 1975, 137-14 

11 Koirtyohann, Š. R., an halil. Variables 
in the Determination of Mercury by Cold Vapor 
aome Absorption. Anal. Chem., v. 48, January 

pp. 

2 Trujillo, P. E., , and E. Campbell. Develop- 
ment oÍ a Mul tistage Air s ler for Mercury 
Anal. Chem., v. 47, Au st 1975, di 1629-1634. 

13 Iammartino, N. ercur apa ST 
II. en. Eng. , V. 82. 6-37. 

Ricci, a Heavy Metas Reede 2 ite To 
Pare Water- leanup e Chem. Eng., v. 82, No. 
27. Dec. 22, 1975, 29-31. 

Rosenzweig, š Mercu 
Chem. Eng., v. 82, , January 19; 


14 Knauer, 


Cleanup Routes I. 
2^ MT 

illman. Analysis 
of Petroleum for Trace NE AE rr tiation of 
Mercury in Petroleum and Petroleum Products. 
Anal. acm v. 47, He a ' PP; 1263-1268. 

15 Haw wley, ngle, Jr. Improve- 
ments in Cold Vapor. Nole SE Deterrnina- 
tion A Moreu: Anal. Chem., v. 47, April 1975, 
pp. 

16 Marchant, W. N. (assigned to the Secretary of 
the Interior). Removal of 19755 From Solutions. 
U.S. Pat. 3, 864, 327, June 12, 1975. 
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Mica 


By Stanley K. Haines * 


Domestic production of mica? consisted 
of a small quantity of sheet mica from 
North Carolina and a large quantity of 
scrap and flake mica. Production of scrap 
and flake mica decreased 296, and output 
of ground mica decreased 3%. 

Consumption of block and film mica, 
predominantly imported material, de- 
creased significantly in both quantity and 
value in 1975. Mica splittings (muscovite 
and phlogopite) also suffered a large 
decline in consumption in 1975. Exports 
of all classes of mica decreased in quantity 
but increased in value. Imports of uncut 


sheet and punch and scrap increased in 
quantity, while manufactured mica de- 
clined in quantity and value. 

Legislation and Government Programs. — 
The Defense Materials Inventory stockpile 
objectives for all categories of sheet mica 
remained the same. Shipments of excess 
mica by the General Services Administra- 
tion (GSA) amounted to 3,445, 000 


pounds. 


3 scientist, Division of Nonmetallic Min- 
erals 

2 Unless stipulated in the text, mica refers to 
the muscovite mica variety. 


Table 1.—Salient mica statistics 


1971 1972 1973 1974 1975 
United States : 
Sold or used by producers: 
Sheet mica een thousand pounds 17 14 30 20 5 
Value 22222 thousands 87 87 815 810 83 
Serap and flake mica 
thousand short tons 127 148 153 137 135 
Value 222 thousands $2,917 $4,853 $6,082 $6,476 $5,219 
Ground mica .... thousand short tons .. 11 130 137 117 11 
Value _-_-__ css thousands $8,280 $8,844 $9,464 $10,171 $9,812 
Consumption, block and film 
thousand pounds 1,301 1,207 1,265 974 623 
VFauue thousands $2,259 $2,026 $2,106 $2,015 $1,608 
Consumption, splittings - thousand pounds .. 4,177 4,324 5,178 ,186 4,746 
Value EES thousands $1,818 $1,771 $1,715 $2,801 $2,634 
Exports .......-.--..-- thousand short E ee 8 8 9 
Imports for consumption 5 6 7 8 
World production ........... thousand pounds -- 375,554 510,135 r 542,722 "515,410 515,616 


r Revised. 


Table 2.— Defense Materials Inventory for sheet mica as of December 31, 1975 


(Pounds) 
Balance of 
Stockpile Total Úncom- ` disposal Sold in 
Category objective inventory pompa authorí- 1975 
zation 

Muscovite block, Stained or better 1,600,000 5,108,133 3,508,133 -- 1,508,255 
Muscovite film, 1st and 2d qualities 418,000 1,350,420 937,420 82,641 24,896 
Muscovite splitting 22222 2,200,000 23,728,419 21,528,419 4,668,544 4, 825,213 
Phlogopite block 222222222222 51,000 146,885 95,88 99,88 1,200 
Phlogopite splittings 222 200, 000 3,405,928 3, 205,928 2,455,928 79,200 
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DOMESTIC PRODUCTION 


Sheet Mica.—A small quantity of sheet 
mica was produced and sold locally in 
North Carolina. The sheet mica was gen- 
erally of low quality and grade, and was 
rot mined as the primary product of the 
producing company. 

Scrap and Flake Mica.—Production of 
scrap and flake mica declined 2% from 
that of 1974 to 134,885 short tons in 1975. 
The value declined 5% from $5,474,636 
in 1974 to $5,219,461 in 1975. North 
Carolina remained the leading mica-pro- 
ducing State, with 56% of total produc- 
tion. The remaining 44% of scrap and 
flake output came from Alabama, Arizona, 


Connecticut, Georgia, New Mexico, Penn- 
sylvania, South Carolina, and South 
Dakota. Scrap and flake mica was pro- 
duced from the beneficiation of pegmatite 
ores, Clay deposits, and weathered pegma- 
tite and schist areas. 

Leading producers of scrap and flake 
mica were Harris Mining Co., Spruce Pine, 
N.C.; Western Mica Co., Div. of United 
States Gypsum Co., Chicago, III.; Mineral 
Industrial Commodities of America, Inc., 
Santa Fe, N.M.; Feldspar Corp., Spruce 
Pine, N.C.; and Kings Mountain Mica 
Co., Inc., Kings Mountain, N.C. 


Table 3.—Mica sold or used by producers in the United States 


Sheet mica 


Uncut punch and 
circle mica 


Uncut mica larger 
than punch and 


Total sheet mica Scrap and flake mica 1 


Year and State circle 
Pounds Value Pounds Value Pounds Value pda Value 

1971. zz eed 17,005 $6,652 See = S 17,005 $6,652 127,084 $2,916,879 
1972. ee 14,280 7,140 = Sage 14,280 k 147,883 4,353,313 
IIS is ts = = 30,000 $15,000 30,000 15,000 153,827 6,081,893 
«ö; E E SA -. 1 20,000 710,000 720,000 710,000 186,966 5,474,686 
1975 : 

Arizona .....-.-- LE as ER ES ac ia 2,034 64,918 

North Carolina . di m 5,000 2,500 5,000 2,500 75,297 3,264,703 

South Carolina 25 => fer . ES - 6,726 917,588 

Other States? .. oo a = a = ża 50,828 1,572,252 

Total | __ -- 5,000 2,500 5,000 2.500 134,885 5,219,461 

r Revised. 


1 Includes finely divided mica recovered from 


byproduct of feldspar and kaolin beneficiation. 


mica and sericite schist, and mica that is a 


2 Includes Alabama, Connecticut, Georgia, New Mexico, Pennsylvania, and South Dakota. 


Ground Mica.—Sales of ground mica 
decreased 396 in quantity and 8% in 
value. Dry-ground mica production in- 
creased slightly in both quantity and value, 
while wet-ground mica decreased 29% in 
quantity and 26% in value. Sixteen com- 
panies, operating a total of eighteen plants, 
processed scrap and flake mica. Fourteen 
of these plants produced dry-ground mica, 


three produced wet-ground mica, and one 
produced wet- and dry-ground mica. 
Leading producers of ground mica were 
Harris Mining Co., Spruce Pine, NC: 
United States Gypsum Co., Chicago, Ill.; 
Deneen Mica Co., Inc., Micaville, NC: 
Mineral Industrial Commodities of Amer- 
ica, Inc., Santa Fe, N.M.; and Thompson- 
Weinman & Co., Cartersville, Ga. 
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Table 4.—Ground mica sold or used by producers in the United States * 
by method of grinding 


Dry-ground Wet-ground Total 
Year Quantity V Quantity Quantity 
i alue Value alue 

ay (thousands) oa (thousands) a (thousands) 
VOT). AN eet ue 103,308 $5,463 16,176 $2,817 119,484 $8,280 
J 9d; AI 104, 625 5,500 25,649 3,343 130,274 28,844 
111;ö˖;·; ee oe 120,762 6,469 15,739 2,995 136,501 9,464 
1974 oen 8 101,455 6,335 15,908 3,836 117,363 10,171 
T975 ee E 102,209 6,483 11,244 2,829 113,453 9,312 


1 Domestic and some imported scrap. 


? Data do not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Sheet Mica.—Consumption of block and 
film mica suffered a large drop in 1975. 
Fabrication of block and film mica (musco- 
vite and phlogopite) declined 36% to 
622,848 pounds. Of the total consumption, 
94% was muscovite block, 596 was phlogo- 
pite block (magnesium mica), and 1% 
was muscovite film. 

Vacuum tubes required 64% of the 
total muscovite block fabricated. The re- 
maining fabricated block was used in gage 
glass and diaphragms (296) and capacitors 
and other uses (34%). Lower than 
Stained muscovite block mica was in 
greatest demand and accounted for 58% 
of consumption; Stained accounted for 
40%; and Good Stained or better, 2%. 

Muscovite film consumption continued 
to decline, dropping from 8,671 pounds 
in 1974 to 7,243 pounds. The film was 
consumed primarily in the fabrication of 
capacitors. 

Muscovite block and film was consumed 
by 13 companies in 7 States. North Caro- 
lina, New Jeresy, and New York had 
three consuming plants each, while Massa- 
chusetts, Ohio, Pennsylvania, and Virginia 
had one plant each. 

Phlogopite block consumption dropped 
from 62,513 pounds in 1974 to 28,512 
pounds. Phlogopite was consumed by six 
companies in five States. Virginia and New 
Jersey were the primary fabricating States. 

In 1975, Victory Mica Manufacturing 
Co. and Ford Radio and Mica Corp. 
ceased sheet-mica-fabricating operations 
and sold their stocks of mica. Other com- 
panies in the industry may be adversely 
affected by the closing of the RCA elec- 
tronic tube plant in New Jersey. 

Consumption of mica splittings (muso- 
vite and phlogopite) decreased from 


6,186,000 pounds in 1974 to 4,746,000 
pounds. India and the Malagasy Republic 
supplied the bulk of the splittings con- 
sumed domestically. Splittings were fabri- 
cated into various built-up mica products 
by 10 companies with 11 plants in 8 
States. Five plants located in Ohio, New 
York, and New Hampshire consumed 3.9 
million pounds of splittings, or 82% of 
total consumption. 

The declines in sheet-mica consumption 
were due to a combination of problems. 
First was the general economic recession, 
which decreased demand for consumer 
appliances that use a good deal of the 
mica fabricated in the United States. 
Second was the continual increase in prices 
for the raw material. As mica becomes 
more and more expensive, consumers are 
finding cheaper substitutes, both mica 
based (mica paper) and nonmica based 
(ceramics). 

Built-up Mica.—This mica-based substi- 
tute was produced in various forms, 
primarily for use as electrical insulating 
material. Production of all major built-up 
mica products declined in quantity and 
value. The forms of built-up mica in 
greatest demand were segment plate 32%, 
molding plate 26%, and tape 19%. 

Reconstituted  Mica.—Five companies 
manufactured this mica-based material 
from good-quality delaminated scrap mica. 
The manufacturing companies were Gen- 
eral Electric Co., Schenectady, N.Y.; U.S. 
Samica Corp., Rutland, Vt.; Acim Paper 
Corp., Hempstead, N.Y.; Essex Group, 
United Technologies Corp., New Market, 
N.H.; and Corona Films Inc., West Town- 
send, Mass. 

Essex Magnet Wire & Insulation Div. in 
New Market, N.H., opened its new 
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30,000-square-foot building; the company 
has developed new manufacturing and 
control methods to produce mica paper. 
The products include a 100% mica prod- 
uct, which is further processed by adding 
various binders, heat, and pressure to 
produce the desired mica-paper insulating 
products. The Essex facility is the only 
integrated processing plant in the United 
States whereby the raw mica is converted 
from scrap into high-quality finished 
products in one continuous process. Cur- 
rent capacity of the facility is in excess of 
1 million pounds per year. 

The newly formed Vermont corporation, 
U.S. Samica Corp., purchased the oper- 
ating equipment for mica-paper production 
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from 3M Co. and will continue to produce 
and market mica paper. The firm has 
developed a new mica paper called 
Micanite II, which is between actual built- 
up mica from splittings and traditional 
mica paper. The product is a heavy paper 
usable for a variety of electrical insulating 
applications. 

Ground Mica.—The ground-mica indus- 
try suffered a 3% drop in sales below 
the already depressed level of 1974. Sales 
of ground mica for use in roofing materials, 
paint, and joint cement declined 13%, 
34%, and 36%, respectively. Use of 
ground mica in wallpaper increased over 
1974 levels. 


Table 5.—Fabrication of muscovite ruby and nonruby block and film mica and phlogopite 
block mica, by quality and end-product use in the United States in 1975 


(Pounds) 
Electronic uses Nonelectronic uses 
Gage Grand 
Variety, form, quality Capaci- glass total 
tors Tubes Other Total and dia- Other Total 
phragms 
Muscovite : 
Block : 
Good Stained 
or better 720 695 2,808 4,223 2,104 5,222 7,826 11,549 
Stained 2 142 154,552 31,075 185,769 2,819 44,586 47,405 283,174 
Lower than 
Stained -- 218,695 15,220 283,915 10,450 98,005 108,455 342, 370 
Total 2222 862 373,942 49,103 423,907 15,373 147,813 163,186 587,093 
Film: 
Ist quality ----— 2,075 1,500 22 8,597 per — 25 8,597 
2d quality ..... 2,586 SIE 60 2,646 = s S 2,646 
Other quality .— 1,000 NS s 1,000 ox a ex 1,000 
Total ~..-.... 5,661 1,500 82 7,243 Se Ja Se 7,248 
Block and film: 
Good Stained 
or better: 2,795 2,195 2,830 7,820 2,104 5,222 7,326 15,146 
Stained 2, 728 154.552 31,135 188,415 2,819 44,586 47,406 235,820 
Lower than 
Stained ...... 1,000 218,695 15,220 234,915 10,450 98,006 108,455 343,370 
Total 6.523 375,442 49,185 431.150 15,373 147,818 163,186 594,336 
Phlogopite: Block 
(all qualities) ......--- AN MS 150 150 a 28,362 28,362 28,512 


1 Includes punch mica. 
2 Includes 1st and 2d quality film. 
3 Includes other-quality film. 
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Table 6.—Fabrication of muscovite ruby and nonruby block and film mica by quality 
and grade in the United States, in 1975 


(Pounds) 
No. 4 
Form, variety, quality and No. 5 No. 5% No. 6 Other 1 Total 
larger 
Block: 
Ruby: 
Good Stained or better 4,990 1.821 301 920 et 8,032 
Stained -osnon innana a 11,243 61,119 31,850 77,029 3,299 184,540 
Lower than Stained 9,406 87,044 30,823 117,265 34,848 279,386 
TOUR. ais ti aia 25,639 149,984 62,974 195,214 38,147 471,958 
Nonruby : 
Good Stained or better 2,012 850 = 655 Ge 3,517 
Stained: Laca a 40,107 4,145 1,504 2,878 ee 48,634 
Lower than Stained 52 200 == 2,560 65,714 62,984 
e . 46,639 5,195 1.504 6,083 55,714 115, 135 
Film: 
Ruby: 
Ist quality 22 950 772 400 750 DM 2,872 
20. qualite Lu L 8 195 726 900 100 M 1,921 
Other quality 22 =: = SE m = 1,000 1,000 
o AA 1,145 1,498 1,300 850 1,000 5,793 
Nonruby : 
Ist quality 22222222 ZER gës 400 325 SÉ 725 
2d qualitꝛ v2 Za PED 725 az em 725 
Other quality 2222222 € e -= e ÉS as 
Gester Es Se 1,125 325 E 1,450 


1 Figures for block mica include all mica smaller than No. 6 grade, and punch mica. 


Table 7.—Consumption and stocks of mica splittings in the United States, by source 
(Thousand pounds and thousand dollars) 


India Malagasy Total ! 
Quantity Value Quantity Value Quantity Value 
Consumption : 

ee A 4,084 1,750 93 68 4,177 1,818 
1972 ete ee 4,246 1,658 79 113 4,324 1,771 
1973 A 5,063 1,606 115 109 5,178 1,715 
1914. AN sss 6,026 2,673 160 128 6,186 2,801 
1975 EE 4,625 2,529 120 104 4,746 2,634 

Stocks on Dec. 31: 
111! su 1,317 NA 98 NA 1,415 NA 
1012. ica ao 1,723 NA 86 NA 1,809 NA 
1978 AA 1,246 NA 55 NA 1,301 NA 
1074 ARAS 3,170 NA 87 NA 3,257 NA 
I. 88 3,465 NA 35 NA 3,500 NA 

NA Not available. 
1 Data may not add to totals shown because of independent rounding. 
Table 8.—Built-up mica’ sold or used in the United States, by product 
(Thousand pounds and thousand dollars) 
1974 1975 
Product 

Quantity Value Quantity Value 
Molding plate 22222222 1,549 8,977 1,272 2,790 
Segment plate 22222222 1.786 3,876 1,557 3,605 
Heater plate ~~. ~~... W W 155 428 
Flexible (cold) 22222222222 843 1.976 705 1,724 
NK A ee 88 1,442 4,508 930 8,467 
Other oscar cali 8 479 1,389 253 1,075 
TO ͥ ³ 6,099 215,720 4,872 13,089 


W Withheld to avoid disclosing individual company confidential data; included with Other.“ 
1 Consists of alternate layers of binder and irregularly arranged, partly overlapped splittings. 
2 Data do not add to total shown because of independent rounding. 
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Table 9.—Ground mica sold or used by producers in the United States, by use 


1974 1975 
Use Quantity Value Quantity Value 

(short tons) (thousands) (short tons) (thousands) 
ee, ß ß 9,677 $445 8,458 $396 
Wallpaper: sess ee ect nada W W 18,12 1.637 

Rubber 6,606 1,427 4,336 98 
Ill E 33,553 3,319 22,298 2,657 
Joint cement EE 40,744 2,727 25,891 1,841 
Other ses. U ck 26,784 2,252 34, 347 | 1,848 
gie os a ss 117,363 10,171 113,453 9,312 


W Withheld to avoid disclosing individual company confidential data; included with “Other uses.’ 
1 Includes mica used for agricultural products, molded electric insulation, annealing, e 

welding rods, well-drilling, textile and decorative coating, brick, and uses indicated by symbol W. 
2 Data may not add to totals shown because of independent rounding. 


STOCKS 


At yearend there was 4.1 million pounds 
of sheet mica in fabricators stocks. Of 
this total, 85.296 was splittings, 14.6% 


was 
information was obtained by a direct can- 
vass of sheet-mica fabricators. 


block, and 0.2% was film. This 


PRICES 


The average values per pound of mus- 
covite sheet in 1975, based on consumption 
data, follow: Block, $2.59; film, $3.90; 
and splittings, $0.55. The average value 
per pound of phlogopite sheet mica, also 
based on consumption data, follow: 
Phlogopite block, $2.14; and phlogopite 
splittings, $0.87. 

The average value of scrap and flake 
mica produced during 1975 was $38.78 
per ton, slightly lower than the 1974 value. 
Prices for wet- and dry-ground mica quoted 
in the Chemical Marketing Reporter 
essentially remained at 1974 levels. 


Table 10.—Price of dry- or wet-ground 
mica in the United States in 1975 


Cents 
per 
pound 
Dry-ground: 
Joint gement, 100 mesh ...... 45 
Plastic, 100 mess 4-5 
Roofing, 20 to 80 mess 2-14-3-14 
Wet-ground :2 
Paint or lacquer, 325 mesh .... 11-13 
Rubber. 11-18 
Wall paper 222 12-18 


1 m bags at works, carlots, unless otherwise 
noted. 
? Freight allowed east of the Mississippi River. 


Source: Chemical Marketing Reporter. V. 
208, No. 25, Dec. 22, 1975. 


FOREIGN TRADE 


Total mica exports decreased 3296 in 
quantity but increased 9% in value. Over 
55% of the sheet, scrap, flake, and ground 
mica exported was shipped to Canada, 
the. United Kingdom, Venezuela, Saudi 
Arabia, and France. Reported export data 
did not provide information on the grade 
or type of mica exported, but it is assumed 


that the major portion of the material 
exported was ground mica. 

Imports of waste and scrap mica in- 
creased 61% in quantity. Sheet mica 
imports increased 1496 in quantity, but 
decreased 2796 in value. Processed-mica 
imports decreased 2396 in quantity and 
40% in value. 
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Table 11.—U.S. exports and imports of mica 
(Thousand pounds and thousand dollars) 


Exports Imports for consumption 
All Uncut sheet 
Year classes and punch Scrap Manufactured 
Quan- Quan- Quan- Quan- 
tity Value tity Value tity Value tity Value 
1973 oca 15,744 5,265 1,169 1,269 r 5,073 116 4,785 4,325 
1974 EE 17,897 6,515 r 793 947 6,634 193 r 6,554 4,928 
o a 12,110 7,104 904 696 10,672 356 5,075 2,935 
r Revised. 


Table 12.—U.S. exports of mica and manufactures of mica in 1975, by country 


Mica, including block, 


film and splittings, waste Manufactured 
and scrap, and ground mica 
Destination — 
Value Value 
Pounds (thou Pounds  (thou- 
sands) sands) 
Argentina -~-----~------------------------------- 6,872 $7 11,281 $34 
Australia ~-.------------------------------------- 56,469 6 14,722 37 
Bahrain ——— M 176,200 25 502 4 
Belgium-Luxembourg -..-.-.--------.------------- 134,074 19 401 4 
Brazil ------------------------------------------- B € 84,616 293 
Canada -......---.--------.~-------------+-~+------- 3,404,408 393 391,521 1,511 
NA A asss 44,000 3 1,852 

, . . 181,722 31 1,368 18 
Costa. Riess 19, 800 2 a Se 
Czechoslovakia: icc u. u... EE eener d FM 17,599 37 Se SS 
Denmark = ae 38,381 121 
Dominican Republic —————— - 88,000 11 16,766 28 
Ecuador -.--------.....---------------+---------- 35,637 5 M SS 
gypt -----.-.----~----~------------------------- 58,200 8 des us 
BISS nhos 200,000 11 Ge p. 
France ~.-...---------~~------------------------- 561,019 66 78,897 151 
Germany, West- 355,343 61 4,997 13 
Ghana -.....--..---..-..---------~--------------- 23,200 8 = = 
EE 15,600 8 c qe 
Guatemala 549,939 85 TE 
Honduras ...-...---.---.--..2-....-.2.-.-2.--------- 30,398 4 362 1 
Hong Kong -------.---~-------------------------- 18,440 23 1,254 4 
Hunz argrgyhhhhhk —————— € 26,427 76 = Be 
Indonesia: dss s 83,000 2 142 1 
Iran ees EE rn 30,000 5 1,890 10 
Fre!!! € 83,600 4 24 1 
Its Tasa 819,059 58 67,407 800 
Jamal —————— s+ 50,800 4 9,388 11 
J ³owwſ ͥ ⁰ . 532,802 616 6,239 21 
Korea, Republic of E En 88,096 15 EN EE 
Malaysia -... . —9—7—ç—7jç—7j—j—rç.ð«ͤ 49,894 190 E Š 
Mexico ...-..--.--.------~~--------------~-------- 57,156 60 123,065 429 
Netherlands .........-.-.---.-------.---.---22------ 125,255 278 : 12 
Niger gereegelt EE 435,000 20 ea ra 
Nor ẽwSssss‚‚‚‚‚̃ . napun annn anae 160,000 17 527 2 
Panama ....~..----------------------------------- ,000 L 83,273 76 
d e PL 42,850 6 19,800 80 
Philippines 44c44crV!ö« 53,800 10 8,024 21 
Saudi Arabia ...-----.---.--.-22-2-22222-2--2--2-2-2-2-2-2--- 647,020 58 1,845 4 
Singapore 2222 402, 88 49 7 1 
South Africa, Republic of 2,245 3 22,477 51 
Spohn A Das 89,160 19 51,005 190 
Swedel conectan AVA 33,220 5 2,899 17 
hh dis is 149,017 93 1 
ann SE Eege 48,000 20 on ER 
Thailand EE 22,000 1 - e 
Trinidad and Tobago ...........-.--.--.---------- 40,000 7 1,167 8 
United Arab Emirates 65,000 5 702 6 
United Kingdom ...-.-.....--.---.--.------------ 752,306 624 45,428 864 
r ls E 683,984 78 24,974 14 
eee . . de a2 10,983 60 
!. oe ³ AAA eee setae eas a 72,862 27 8,082 48 
Total a ³ow T 10,977,353 3,154 1,132,301 8,950 
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Table 13.—U.S. imports for consumption of mica, by kind and country 


Year and country 


Malsgazy Republic 

South Africa, 
Republic of 

Sri Lanka 


Tanzania 


Total 


Belg 
Brazil! 


Korea, — 
Republic of 


United Kingdom 
Total 


Belgium- 
Luxembourg 


Mexico 222 
Netherlands 
Switzerland 
United Kingdom 


Total 


Unmanufactured 
Other 
Waste and scrap 1 Block mica 
Muscovite Other n.e.c. 
Quan- Value Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- tity (thou- 
(pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) 
5,072,912 $116 994,661 $1,050 47,315 $28 126,689 $191 
6,638,773 193 682,832 724 920 21 160,628 202 
1,428,598 55 211,018 284 ests zd 229,466 58 
el) => ER 2s E — 80,739 14 
"E 4,416 == cs c x 
9,126,778 298 21,086 169 982 8 891,178 81 
os Sa 8,600 26 ES dë 4,169 15 
6,584 (2) TAN is uz = 175 8 
110,215 8 zi c s Se E aw 
SCH a 2,126 20 a n = — 
eut «e 880 4 - - E ae 
om a 55 8 102 5 ee acis 
10,672,125 866 247,681 507 1,084 13 655,727 176 
Manufactured 
splittings NOE ZE Hints er EP __ 
plittings not over s Not over 0.006 inch Over 0.006 inch 
in thickness in thickness in thickness 
Quan- Value  Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- tity (thou- 
(pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) 
8,628,802 $881 15,714 $30 142,365 $2,411 183,788 $260 
4,970,618 1,818 75,789 87 122,934 2,056 151,608 265 
>= E e i = R = 
1,078 5 = gie PN d 2,701 16 
700 11 Z d Se = Sc SS 
we Ec Se we 80 14 = e 
8,126,236 853 8,550 4 28,331 819 Geck 1 
ut. Se Z s 19 2 ie a 
62,497 42 n 2a ze Nd IN = 
S M "m a = m 28 (3) 
S == 140 (2) Sa Se SS SR 
= z ae c eu 287 10 500 1 
5 c ut a 894 5 185 8 
8,790,511 911 8,751 8 80,344 850 59,096 127 
a Manufactured—Continued m TEM TR 
Mica plates and built-up Ground or Articles not especially 
mica pulverized provided for of mica 
Quantity Value Quantity Value Quantity Value 
(pounds) (thousands) (pounds) (thousands) (pounds) (thousands) 
614,455 $620 223,882 $14 25,680 $109 
906,110 951 223,686 16 102,832 285 
984,881 1,147 FRE — T z5 
18,345 64 179,950 16 4,768 85 
Si E 11,023 6 = E 
8,184 16 2a we 64 2 
"e e "E S 11 (2) 
11,817 23 11,028 (3) wk Da 
4 1 Ge d e s 
EM ee iu See 117 13 
š ie ER = 120 1 
1,481 z S 705 11 
973,638 1,255 201,996 22 15,810 262 


1 In 1973-1975, nds were no transactions of phlogopite. 
t. 


2 Less than 14 
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WORLD REVIEW 


World production of all forms of mica 
increased less than 1% from 1974 to 1975. 
India was the world leader for production 
of sheet mica. Brazil, the Malagasy Re- 
public, and Argentina were other major 
sheet-mica-producing countries. The United 
States continued as the major world pro- 
ducer of scrap and flake mica for grinding 
purposes. 

Canada.—Construction began on a new 
processing plant to beneficiate the Suzorite 
phlogopite mica from a huge deposit in 
northeast Quebec. The decision to move 
ahead with a full-scale plant was the 
result of successful operation of a pilot 
plant for the past 2 years. First-year 
capacity of the new plant is expected to 
be 10,000 tons per year, with planned 
expansion to 30,000 tons per year in 3 
years. The project is a joint venture of 
Le Société Mineralurgique Laviolette of 
Montreal and Marietta Resources Inter- 
national, Ltd., a subsidiary of Martin 
Marietta Corp. 

India.—Production of mica in India was 
primarily from about 100 regularly oper- 
ated mines, with some production coming 
from smaller intermittent producers. The 
Government of India proposed and rec- 
ommended implementing a program 
whereby a foreign company ordering mica 
would be required to purchase 40% of 
the order from the Government's Mica 
Trading Co. (MITCO), and the remain- 
ing 6096 from traditional suppliers. 

Floor prices for sheet mica were in- 
creased for most categories. In December, 


there were floor-price revisions for some 
categories of mica that resulted in a lower 
floor-price increase than had been set 
earlier in the year. In particular, one-half- 
inch scrap was originally set to increase 
10096 in price, but the Government later 
lowered the increase to 7596 over the floor 
prices in effect before July 1975. 

Export Linkers, one of India's leading 
exporters of mica scrap has expanded its 
activities into the production of ground 
mica. The grinding plant will have a 
capacity of 3,000 tons per year, and will 
allow the company to supply mica in sizes 
ranging from 9.5 millimeters down to 20 
micrometers.? 


From April 1974 to February 1975, the 
U.S.S.R. imported over 3696 of the total 
Indian sheet-mica exports. Czechoslovakia, 
Romania, Hungary, East Germany, Poland, 
and West Germany increased their imports 
of sheet mica from India.* 


U.S.S.R.—The U.S.S.R. is planning an 
underground mine followed by a strip 
mine to work the Kovdorsk phlogopite de- 
posits. The first stage of production 
involves an underground room-and-pillar 
mine. The rooms will then be caved. Fol- 
lowing this, a strip mining operation will 
remove the vermiculite overburden and 
work down to the phlogopite rubble.5 


3 Industrial Minerals. More Mica from Export 
Linkers. No. 99, December 1975, p. 10. 


Industrial Minerals, Companies and Minerals. 
No. 98, November 1975, p. 54 


IRE Yu a Kola 1976, p. 40 Phlogopite 
Mines. V. 134, No. 5, May 1976, p. 485. 
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Table 14.—Mica: 


Country 1 
Argentina : 
S 


hesse. wem e 
Waste, scrap, etc. — 222222222 
Brazil M ß A 
Colombia ° Zeie 
, e . 
Guatemala 2222222222222 


(Thousand pounds) 


T r p ae me de ae Or CD UD 4D „„, CD OD A e 
e» ea en an an en an an en an ue qe qp emm em eo e em 
uds dp unde ONER SORT KMS GR E ů — Cen ARMED emm dat GFX Go CEU s 
ep CD GD GD OD A (UD A GU UD QD eR (RO) QUUD Ow 
aD ep CD A A em A AU Qam vm A esa A QU OU “mm sss 


Spie cee te ee Sua 


Se naa 


Domestic consumption, all classes ° 


Korea, Republic of (sericite) .......... 


Pe Block. Republic (phlogopite) : 


SOIBD eege 
MEXICO" EE 
Mozambique (including scrap) ........- 


Nepal EE 


Norway (including scrap) 2 2222 


Portugal 
iid ee ha Republic of: 


8 AW³A³A5³¹ĩ1⁸⁵ũ3 
Sri Lanka (scrap) cases wee ETE . ees 
Sac, eee 
Tanzania, sheet 
U. S. S. R. (all grades) ° 2 


United States: 


See... . EE 
Ru and flake 222222222222 
Yü0gos]8ç18. v l. L... 


Grand total 22222 


e Estimate. P Preliminary. 1 Revised. 
1 In addition to the countries listed, the 


- de emp eu» 68 CF qa “s GE QU 8 vg A A A eu E ep 


World production, by country 


1973 


959 
5,523 

r 3,832 
90 


r 47,505 
21,160 


r 83,577 
13,938 


88,000 


30 
306,654 
62 


r 542,722 


People's Republic of China, 


1974 


939 
6,109 
5,474 

90 
r 8,800 
(3) 


2,123 
14,279 
61,970 
23,810 

102,182 

5,952 

- 883 
1,215 
340 
1,861 
1,883 


9 
9,167 
(3) 
(7) 
5,944 
397 
551 
20 
90,000 


20 
278,982 
192 


515,410 


Romania, 


e 6,600 


5 
269,770 
220 


515,616 


Southern 


Rhodesia, Territory of South-West Africa, and Sweden are known to produce mica, but available 
information is inadequate to make reliable estimates of output levels. 


2 Exports. 
3 Revised to zero. 


4Includes micanite and other built-up mica. 
5 Includes condenser film, washer, disks. 


6 Includes sheet, strips, powder. 
7 Less than 1⁄4 unit. 
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TECHNOLOGY 


A combination of Suzorite phlogopite 
mica and glass polyester was used for 
various general applications. Tests were 
performed whereby the form and content 
of the mica and glass were varied to find 
the optimal combination with acceptable 
performance. The Suzorite and glass com- 
posites were shown to have a higher 
modulus, equal or slightly lower strength, 
and lower cost per unit weight than 
equivalent glass laminates.? 

In addition to various sprayed-up tech- 
niques the  Martin-Marietta laboratory 
has developed methods for compounding 
and  injection-molding low-cost,  high- 
strength thermoplastics that incorporate 
Suzorite phlogopite as a reinforcing agent. 
Applications currently being tested include 


several automobile components where 
strength and performance requirements 
are high. 


Mykroy. Ceramics Div. of Synthane- 


Taylor Corp. has developed a lower cost 
glass-bonded mica. The natural-mica-filled 
material is used for electrical and elec- 
tronic applications that require tolerance 
of high heat. The product, Mykroy 740, 
can withstand continuous operating tem- 
peratures of 399° C. The ceramic is 
machinable with standard tooling.* 


Mica has been used in cosmetics for 
many years. An example of a recent use is 
in the Almay Color Rich Dry Shadow by 
Almay, Inc. The mica imparts a pearly, 
sparkling, look when applied. The mica 
is pure or coated with titanium dioxide. In 
this particular case, the mica is used as a 
nonallergenic ingredient. 


6 Xanthos, M., G. C. Hawley, and J. Antonnaci. 
Suzorite Mica/ Glass Polyester Laminates for Ma- 
rine and General Purpose Applications. Proc. 31st 
Ann. Tech, Conf. Reinforced Plastics/Composites 
Institute, 1976, Sec. 22-B, pp. 1-9. 


7 Electronics. New Products. V. 48, No. 18, Sept. 
4, 1975, pp. 190-192. 
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Molybdenum 


By John T. Kummer * 


Production of molybdenum, both domes- 
tic and worldwide, declined in 1975. The 
decline was primarily due to lower byprod- 
uct recovery at copper mines. The year was 
also marked by lower consumption of mo- 
lybdenum, especially by the iron and steel 
industry, which accounts for about 80% of 
the consumption each year. Despite reduced 
demand, prices of concentrate and other 
molybdenum products increased during 
1975. Reportedly, higher operating ex- 
penses and the expansion of mining and 
production facilities necessitated the price 
increases. As a result of the expansion of 
mining and production capacity, domestic 
supply should be sufficient to meet demand 
for molybdenum in the near future. 

Legislation and Government Programs.— 


In recent years, the General Services Ad- 
ministration (GSA) has been authorized 
to dispose of all molybdenum materials in 
the national stockpile because domestic pro- 
duction capacity was considered adequate 
to supply national emergency needs. By the 
close of 1975, all materials had been sold. 
Sales in 1975 consisted of 1,798,125 pounds 
of molybdenum in molybdenum disulfide 
(MoSs;) and 291,048 pounds in ferro- 
molybdenum. GSA reported an inventory 
of sold, but unshipped, materials contain- 
ing 1,133,680 pounds of molybdenum in 
Moss, 280,082 pounds in ferromolybdenum, 
and 72,696 pounds in molybdic oxide at 
yearend 1975. 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Salient molybdenum statistics 
(Thousand pounds contained molybdenum and thousand dollars) 


1971 1972 1973 1974 1975 
United States: 
Concentrate: 
Production nb 109,592 112,138 115,859 112,011 105,980 
Shipments ....--------- 97,882 102,197 135,097 118,163 105,170 
Vale situa $164,917 $170,530 $217,721 $234,658 $259,328 
Consumption 66,39 62,560 82,477 91,706 90,046 
Imports for consumption ........ 854 385 458 155 2,567 
Stocks Dec. 31: Mine and plant. 29,077 45,243 21,998 r 18,659 10,680 
Primary products: 
Production 67,016 64,841 85,046 88,509 87,612 
Shipmentss̃ ~_~. 66,654 75,588 108,687 114,799 89,789 
Consumption 40,950 45,558 57,049 63,476 51,743 
Stocks Dec. 31: Producers 31,048 28,898 22,387 16,078 22,863 
World: Production 171,064 178,428 r 183,698 r 189,274 178,883 


r Revised. 
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Figure 1.—Apparent consumption, production, and supply of molybdenum in the 
United States. 


DOMESTIC PRODUCTION 


Production of molybdenum in the United 
States decreased by 6 million pounds, 5.4% 
lower than in 1974 and 8.5% below the 
record production year of 1973. The de- 
clining production of molybdenum has been 
caused by lower output from byproduct 
plants at copper mining operations and, to 
a lesser extent, by the closure in late 1974 
of the Urad mine (AMAX Inc.), a source 
of primary ore since 1967. A reduction in 
demand, associated with the general slow- 
down of industrial activity during 1975, 
also contributed to the drop in molybden- 
um production. 


The two sources of primary molybdenite 
ore, the Climax mine of AMAX Inc., and 
the Questa mine of Molycorp, Inc., pro- 
duced 70.7 million pounds of molybdenum, 
about 67% of the domestic output in 1975. 
Compared with that of 1974, production 
from primary ore deposits decreased 4.9%, 
chiefly due to the shutdown of operations 
at the Urad mine. The Climax mine was 
again the world's leading producer, sup- 
plying 33% of the estimated world pro- 
duction. 

Production of byproduct molybdenum 
amounted to 35.3 million pounds, or 33% 


ERI T 
DIC ZEN Dy 
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of domestic output in 1975. Recovery of 
molybdenum as a byproduct declined 6.4% 
compared with that of 1974. A 2.2-million 
pound decrease in molybdenum output 
from 13 copper ore deposits accounted for 
most of the decline. The small amount of 
molybdenum obtained from tungsten and 
uranium operations also decreased in 1975. 
The two largest producers of byproduct 
molybdenum were the Sierrita mine of 
Duval Sierrita Corp. in Arizona and the 
Utah mine of Kennecott Copper Corp. 
Other significant sources of byproduct mo- 
lybdenum were the Esperanza and Mineral 
Park properties of Duval Corp., the San 
Manuel mine of Magma Copper Co., and 
the Cyprus Pima property of Cyprus Mines 
Corp. All four are copper porphyry ore de- 
posits located in Arizona. 

Expansion of mining and processing fa- 
cilities was continued during 1975 to insure 
future availability of molybdenum ore and 
primary products. Noteworthy among these 
activities has been the development of the 
Henderson mine and mill near Empire, 
Colo., by AMAX Inc. Mine and mill build- 
ings had been erected and ore processing 
equipment was being installed by the end 
of 1975. The third, and final, mine shaft 
was completed in 1975. “Hole through” 
of the 9.6-mile-long ore haulage tunnel was 
accomplished in July 1975. The tunnel can 
accommodate a double tracked, fully auto- 
mated railway system that will transport 
ore from the underground mine to the ore 
processing plant 14.4 miles away. Haulage 
capacity of 42,000 tons per day of molyb- 
denite ore will be provided by 6 unit trains, 
each with 4 locomotives and 30 22-ton ore 
cars. Initial production, scheduled for the 
second half of 1976, was set at 2,000 tons 
per day with a goal of 30,000 tons per day 
by 1980. 

AMAX Inc., has invested approximately 
$400 million since 1967 in developing the 
Henderson mine complex. Care has been 
taken to minimize environmental impact 
of land-clearing operations, road and build- 
ing construction, and tailings disposal. The 
mill will use water recycled from the tail- 
ings pond to reduce contamination of the 
natural drainage system. By 1980, it is 
projected that output of the mine will reach 
50 million pounds of molybdenum per year, 
an amount which will nearly double 
AMA s current production. 

In 1975 the molybdenum chemical plant 
at Fort Madison, Iowa, which has been 


917 


under construction by AMAX Inc., since 
1973, started converting technical-grade 
molybdic oxide to ammonium molybdates 
and high-purity molybdic oxide. A roaster 
complex and sulfuric acid plant was 
scheduled for completion in late 1976. Dur- 
ing 1975, AMAX also expanded and mod- 
ernized its production facility at Langeloth, 
Pa. Production capacity for molybdic oxide 
and lubrication-grade molybdenum disul- 
fide was increased, and a sulfuric acid 
plant was under construction. With the 
addition of the Fort Madison plant, 
AMAX will have the capability to process 
in excess of 100 million pounds of molyb- 
denum yearly by 1980. 

Exploratory drilling during 1974 and the 
first half of 1975 by Molycorp revealed 
additional mineralization within its Questa 
mine holdings in northern New Mexico. 
Three separate mineralized zones have been 
encountered and, to finance further explo- 
ratory work, Molycorp entered into a part- 
nership with Kennecott Copper Co. in July 
1975. The agreement calls for Kennecott to 
contribute a minimum of $5 million prior 
to July 1977 for drilling and evaluation of 
the findings. Should this exploration add 
sufficient reserves to support a 20-million- 
pound annual mining and milling opera- 
tion, the two companies would jointly de- 
velop the deposit. Production at the new 
mine would be shared by the two partners 
with both contributing equally to produc- 
tion and operating costs. It was hoped that 
the mining feasibility of these prospects 
could be determined by the end of 1976. 
The existing Questa mine was temporarily 
excluded from the partnership. 

The Pinto Valley copper mining com- 
plex, developed by Cities Service Co., be- 
gan continuous operation during 1975. By- 
product molybdenum will be recovered 
from the copper porphyry deposit located 
near Miami, Ariz. At design capacity, the 
concentrator should produce about 4.8 tons 
per day of molybdenum concentrate averag- 
ing 85% MosS.. This production rate trans- 
lates to an annual output of 1.5 to 2 mil- 
lion pounds of molybdenum from the Pinto 
Valley operation. 

Cyprus Bagdad Copper Co., a subsidiary 
of Cyprus Mines Corp., progressed with ex- 
pansion work at its Bagdad open pit copper 
mine in Arizona. Site preparation for the 
primary crusher and concentrator was com- 
pleted in 1975. The concentrator will have 
the capacity to treat 40,000 tons per day 
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of copper-molybdenum ore, a tonnage 
which should substantially increase the out- 
put of byproduct molybdenum from the 
mine. All major construction was on sched- 
ule, and the entire expansion project was 
. expected to be completed late in 1977. 
Cyprus Bagdad sold over 400,000 pounds 
of molybdenum in 1975. 

Cyprus Mines Corp. also continued to 
study the potential of its Thompson Creek 
molybdenum prospect in central Idaho. Dur- 
ing 1975, consultants were retained to make 
capital and operating cost estimates, to 
study open pit and underground mining 
methods for the deposit, and to make metal- 
lurgical bench-scale and pilot plant tests. 
Cyprus has spent 8 years on its investiga- 
tion of the prospect; a decision as to min- 
ing feasibility could be made in 1976. 
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Duval Corp. commenced operation of a 
newly constructed ferromolybdenum plant 
adjacent to its Esperanza property near 
Tucson, Ariz. The facility cost $2 million - 
and will have the capacity to produce 3:5 
million pounds of ferromolybdenum per 
year. Silicothermic reduction of molybdic 
oxide, supplemented with powdered alu- 
minum, is used to produce the ferromolyb- 
denum. 

The Pesses Co. initiated construction of 
a ferroalloy plant near Pulaski, Pa., in 
1975. Completion was scheduled at the end 
of the first quarter of 1976. In addition to 
supplying its own requirements, the com- 
pany planned to produce ferromolybdenum 
and other ferroalloys on a toll basis. The 
company is a manufacturer of products for 
the metalworking and ceramic industries. 


Table 2.—Production, shipments, and stocks of molybdenum products in the 
United States in 1975 


(Thousand pounds contained molybdenum) 


Molybdic 


Metal Ammonium Sodium 


2 

oxides ! powder molybdate molybdate Other Total 

Received from other producers .. 8,194 9 837 41 20 9,101 

Gross production during year ... 94,175 8,142 8,456 1,196 11,408 113,642 
Used to make other products 

listed here 24,032 459 1,508 127 15 26,141 

Net production 10,143 3,064 1,948 1,069 11,888 87,612 

Shipments e 71,747 8,147 2,074 1,054 11,767 89,789 

Producer stocks, Dec. 312222 17,130 473 1,347 170 9,748 22,863 


1 Includes technical and purified molybdic oxide and briquets. | 
2 Includes ferromolybdenum, calcium molybdate, phosphomolybdic acid, molybdenum disulfide, 
molybdic acid, pellets, molybdenum pentachloride, and molybdenum hexacarbonyl. 


CONSUMPTION AND USES 


Domestic consumption of molybdenum 
in concentrate form decreased 1.7 million 
pounds, 2% less than in 1974. Most of the 
concentrate, except that purified to lubri- 
cation-grade molybdenum disulfide and a 
small amount added directly to iron and 
steel furnaces, was roasted to technical- 
grade molybdic oxide. Molybdic oxide was 
consumed directly or converted to other 
molybdenum products. 

End-use consumption of molybdenum 
materials decreased 18.5% compared with 
that of 1974 (table 3). Nearly all cate- 
gories of end-use consumption experienced 
a decline due to the economic situation 
that prevailed during 1975. Especially sig- 
nificant was the drop in iron and steel pro- 
duction, since that industry utilizes most 
of the molybdenum consumed each year. 
Molybdenum consumed during 1975 in the 
production of full alloy, stainless, tool, and 
high-strength low-alloy steels declined 7%, 


37%, 55%, and 11%, respectively, com- 
pared with that of 1974. Total consumption 
in all steels, cast irons, and superalloys 
equaled 43,952,000 pounds of molybdenum 
17.8% below the 1974 level of consump- 
tion. Consumption of molybdenum to man- 
ufacture mill products decreased 32% and 
for chemical and ceramic uses, 24%. 

The decrease in molybdenum consump- 
tion during 1975 was viewed as temporary 
by molybdenum industry officials. The 
marketing of new steels containing molyb- 
denum as an alloying element was expected 
to augment molybdenum consumption. 
Among such newly developed products 
were a group of ferritic stainless steels, 
which contain 1 to 4% molybdenum. These 
steels exhibit marked corrosion resistance 
and weré developed for use in hot-water 
tanks, heat exchangers, water tubing, and 
for other equipment exposed to severe 
chemical environments. Increased consump- 
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tion of molybdenum was expected in high- 
strength low-alloy steels for large-diameter 
pipelines and for steel pipe used in drilling 
oil and gas wells. 

Research was directed toward the devel- 
opment of nonmetallurgical uses for molyb- 
denum. Molybdenum is utilized in catalysts 
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for petroleum refining and was expected to 
find similar use in coal liquefaction and 
gasification processes. New applications 
were investigated for purified molybdenum 
disulfide as a lubricant and as an additive 
to oil and greases to reduce wear. 


Table 3.—Consumption of molybdenum materials, by end use in 1975 
(Thousand pounds contained molybdenum) 


TERE Perros ER 9 0 
olybdic an moly 
End use oxides To sodium denum Total 
molybdate materials ? 
Steel 
Carbon: EE 2,316 464 te 19 2,199 
Stainless and heat resisting ........ 4,897 1,331 Se 121 6,349 
Full alloy Ee 20,933 1,793 M 48 22,114 
High-strength low-alloy ......-...-- 2,222 503 e 48 2,168 
¡A EE 889 54 fas moe : 448 
OO) A cewek 1,675 603 = 14 2,292 
Gast e. 973 3,124 ES 102 4,199 
Superalloys s menus enbeman 1,050 303 E 975 2,328 
Alloys (excludes steel and superalloys) : 
Welding and alloy hard-facing rods 
and materials ER 397 POET 43 440 
Other alloys 3 90 428 SE 99 617 
Mill products made from metal powder .. = SE NEN 2,064 2,054 
Chemical and ceramic uses: 
lementi casos census . 409 d 406 10 825 
Catalystss— e E NN EN een 1,724 SES W =: 1,724 
AI de 71 ade 757 837 
Miscellaneous and unspecified .......... 252 135 549 858 1,294 
De es ee ³ ³ de 37,001 9,144 955 4,648 51,743 
Consumer stocks Dec. 31 _. 4,036 1,416 127 1,242 6,821 


W 


Withheld to avoid disclosing individual company confidential data; included in “Miscellaneous 


and unspecified.” 
1 Includes calcium molybdate. 


2 Includes purified molybdenum disulfide, molybdenite concentrate added directly to steel, molyb- 
denum metal powder, molybdenum metal pellets, and other molybdenum materials. 


3 Includes magnetic and nonferrous alloys. 


STOC 


At the close of 1975, industry stocks of 
molybdenum totaled 40.3 million pounds, 
1496 less than at yearend 1974. Molyb- 
denum in stocks at mines and plants de- 


KS 


creased 4396, those at producer plants in- 
creased 4246, but those at consumer plants 
decreased 4496 compared with 1974 figures. 


PRICES 


Published prices for molybdenum con- 
centrate and other molybdenum products 
increased twice during 1975, once at the 
beginning of the year and again at the end 
of September. The price of Climax con- 
centrate increased 14% and averaged $2.48 
per pound of contained molybdenum dur- 
ing the year. Reportedly, higher operating 
costs and expenditures for expansion of 
mining and production facilities accounted 


for the increase in molybdenum prices. 
Yearend prices as published in Metals Week 
for molybdenum products per pound of 
contained molybdenum follow: 


Climax concentrate $2. 

Byproduct concentrate $2.20—2.55 
Climax oxide / can =... 2. 

Dealer oxide . I... 2. 90-2. 95 
K-1 oxide/cans ..... E 2.90 
K-2 oxide / can 2.83 
Fer romolybdenum / Climax lumpd 3.44 


Fer romolybdenum / Climax powder 8.50 
Ferromolybdenum/ dealer export 8. 45-3. 50 
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FOREIGN TRADE 


Exports.—Exports of molybdenum in con- 
centrate and oxide totaled 62.6 million 
pounds in 1975, 20% less than in 1974. 
This quantity represented about 59% of 
U.S. production for the year. The Nether- 
lands, Belgium-Luxembourg, Japan, and 
West Germany received 84% of the exports 
of molybdenum in concentrate and oxide 
forms. Compared with the export level in 
1974, the decrease in exports in 1975 was 
due to decreased demand associated with 
the economic recession that affected most 
industrialized nations in 1975. Despite the 
decrease in quantity exported, the total 
value of molybdenum concentrate and ox- 
ide exports increased about 6% to $159.6 
million in 1975. 

Exports of ferromolybdenum _ totaled 
2,241,000 pounds, 45% less than in 1974. 
Canada and Japan received 46% of the 
ferromolybdenum exported. The total value 
of ferromolybdenum exported was $4.8 mil- 
lion, down from $7.1 million in 1974. 

Other molybdenum materials exported 
in 1975 included metals and alloys in 
crude form and scrap, wire, powder, and 
semifabricated forms. The gross weight of 
these materials was 959,000 pounds com- 
pared with 974,000 pounds in 1974; total 
value was $5.8 million compared with near- 
ly $6.9 million in 1974. 

Imports.—In general, a relatively small 
quantity of molybdenum enters the United 
States each year as imported material. 
Molybdenum imports during 1975 included 
concentrate, ferromolybdenum, metal prod- 
ucts, waste and scrap, and chemicals. The 
total value of these materials rose to $7.7 
million compared with $2.6 million in 
1974. 

The large increase in value of imported 
molybdenum materials is attributable to 
significantly greater imports of concentrate 
in 1975. The molybdenum contained in im- 
ports of concentrate totaled 2,566,680 


pounds compared with 155,124 pounds in 
1974. The value of concentrate imports 
during 1975 was about $5.9 million or 
approximately $2.30 per pound of con- 
tained molybdenum. Concentrate was im- 
ported from Canada, Chile, Peru, and the 
Philippines. Canada supplied 74% of the 
concentrate. 

A small quantity of ferromolybdenum 
containing 3,493 pounds of molybdenum 
and valued at $10,266 was imported from 
the United Kingdom and Canada. Imports 
of 43,084 pounds (gross weight) of 
wrought and unwrought metal valued at 
$448,079 came from eight countries. Aus- 
tria supplied 71% of the metal. Material 
in which the chief value is molybdenum 
was imported from the Netherlands and 
Japan. This material’ contained 71,983 
pounds of molybdenum, valued at $463,112. 
The gross weight of waste and scrap im- 
ported from four countries was 44,672 
pounds, valued at $101,073. 

Molybdenum chemicals and related prod- 
ucts that entered the United States during 
1975 included ammonium molybdate con- 
taining 50,324 pounds of molybdenum and 
valued at $154,834; molybdenum com- 
pounds containing 73,260 pounds of molyb- 
denum and valued at $198,832; mixtures 
containing 6,019 pounds of molybdenum 
and valued. at $73,084; and 469,050 
pounds (gross weight) of molybdenum 
orange valued at $317,774. Canada, Chile, 
and the Netherlands were the chief sup- 
pliers of molybdenum chemicals in 1975. 


Table 4.—Molybdenum reported by pro- 
ducers as shipments for export from the 


United States 
(Thousand pounds contained molybdenum) 


Product 1974 1975 
Molybdenite concentrate ..... 89,965 86,618 
Molybdic oxide 35,949 31,210 
All other primary products .. 2,921 1,874 
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Table 5.—U.S. exports of molybdenum ore and concentrates (including roasted 


concentrates), by country 
(Thousand pounds contained molybdenum and thousand dollars) 


1974 1976 
Country — V — 
Quantity Value Quantity Value 
Argentina iii o a A ie 40 96 45 95 
AUStralla. cas 425 797 = E? 
rr AAN TER z 87 247 
Belgium- Luxembourg RN mmc 10,389 19,202 11,156 28,820 
FI ͥ ͥ ͥ ³· A a a 1,089 2,188 950 2,507 
Canada. ¿uu ß ß is 2,230 4,233 1,157 2,717 
F. ³ði i ³ð?ĩ½ ee eee 468 728 820 2,265 
Germany, West et NN ee 7,783 14,792 6,398 14,746 
ndia ..... A AA IN ass 106 195 167 462 
A x s Za da 109 294 
Japan 22 Jj2ͤͤ —Á ⁵⁵ 8 13,380 26,808 9,217 25,107 
MEXICO EE ur eee y 883 1,297 1,492 2,642 
Netherlands ese Es 85,103 69,764 26,131 67,645 
New Zealand ..... cosida 18 11 
Philippines AI IN 242 486 15 41 
South Africa, Republic of . NN 461 798 159 871 
Spain: a a a adas 247 565 93 152 
Sweden a dies 2,511 8,777 1,852 4,427 
Switzerland ... . c ee cec 56 145 378 
United Kingdom 2,814 5,070 2,520 6,264 
Wie we Ce aes 896 77 359 
õͤĩ³ÜW?¹t. ee vy. a 19 33 10 24 
AA d E 78,660 151,075 62,611 159,592 
Table 6.—U.S. exports of molybdenum products 
(Thousand pounds, gross weight, and thousand dollars) 
1974 1975 
Product and country — V... 
Quantity Value Quantity Value 
Ferromolybdenum: 1 
Allr; ⁵ðV 8 132 216 76 216 
Allr ⁵⁵⁵⁵ Qi E A CIN 644 1.044 240 588 
e ß . ias 32 41 3 5 
.. ³·¹ am euim 589 975 594 929 
%% ]˙Ü1.]...... w CI 31 44 16 33 
Germany, Weder circos 93 160 TR E 
India ce ³Ü ⁰V A 5-H IA C 185 352 114 264 
II ³ AA a i 214 481 
JADAN A mee ß rr TE 2,117 3,876 445 1,050 
Moxico tele 1 161 420 
Netherlands coruna EE NN t 52 122 
pan ü E 11 16 See een 
EE ĩðͤ E 21 34 4 16 
South Africa, Republic of 177 237 127 301 
SDAIN ß Se IA 43 61 22 52 
A AA AAA MES TN 95 214 
ADE a: T a GEES õé ˙ f s h 4 6 11 28 
I ͥ ͥ ͥ ⁰⁰ ⁊ĩð!1 ¼:ĩ— 8 m 2 24 17 
United Kingdom . ß A ed n 48 71 
Other uo o inl ß ARE d E 5 9 z GE 
Total ais y y o nos 4,004 7,094 2,241 4,798 
Metal and alloys in crude form and scrap: 
E BEE 3 12 Ss um 
Belgium- Luxembourg . cc c e nee 7 54 US EN 
h ee Mui Zum t 5 2 18 4 
F EE 5 17 =: = 
Germany, West ee NN eee eee 23 40 56 187 
Bs WR 17 34 76 221 
MEXICO. ir Sa PD der 20 67 
South Africa, Republic of 39 70 48 88 
GA Kn WEE EE od ME 51 89 
7 Kingdom dd dE (2) 1 44 185 
AE 8 6 26 4 17 
TOAL dd o a 105 256 317 858 


See footnotes at end of table. 
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Table 6.—U.S. exports of molybdenum products—Continued 


(Thousand pounds, gross weight, and thousand dollars) 


1974 1975 
Product and country — ——— 
Quantity Value Quantity Value 
Wire: 
Argentina A SIA 6 72 2 83 
üs messi dude T SS 13 96 6 55 
Belgium- Luxembourg 29 177 9 66 
Bra nc 2 ͥ ͥ ³˙¹Ü hv ae 39 409 15 237 
Gh! ⅛ð ði d mee 43 494 51 508 
III ⁵ĩð dd um a 88 1 15 MS Ls 
NEE 42 338 19 202 
Germany, West 112 848 77 623 
Ii. 88 (2) 21 (2) 4 
C ͥͥ ]Ü ⅛5½êw.; ͥ mtr mm 8 33 211 44 
II EEN 6 56 6 50 
ß . . A 31 257 35 274 
IJ //ͥͥ EE 4 86 6 143 
Netherlands 13 478 5 185 
Philippines ße e SA 1 34 (2) 10 
Singapore ðVL/d y (2) 13 4 86 
JJJöÜ³ĩê5¹Ctœ& dd xx K 8 14 97 12 83 
United Kingdom 17 370 12 213 
Cö;o r y . AM 11 138 4 47 
J % ] Ü¾9]ſ. ³%˙mA ð K ĩͤ I E MK 415 4,210 270 2,863 
Powder: 
Argentina: A ee 9 38 Se ais 
G n mo ee eee ewes 2 7 7 28 
Germany, Weste 1 7 14 51 
Italy Zeg e ER 2 12 
J EC GEES 78 241 (2) 2 
Netherlands s Soe ue 61 242 Se ae 
Dain A AA x (2) 1 (2) 7 
SSS AA ASI 36 153 28 157 
Switzerland __ (2) (2) 
United Kingdom ~~~ uuu 11 18 14 
Other TDS ta s z Z Im e 8 5 20 4 18 
«; ae ß e Le. 203 728 60 296 
Semifabricated forms, n.e.c.: 
Australi. . ß 33 89 1 12 
Belgium- Luxembourg 3 28 (2) 8 
Brazil eu 5048 yk ð : ns 6 36 2 26 
%%% ³⁰¹ 19 130 19 198 
FFII 4 ĩð2td TIA 7 125 18 150 
Germany, Weste 24 144 28 208 
Gr ð ͤ EE 4 29 ares M 
lh 88 2 ES 79 38 
II o o a i 6 46 9 36 
cn A EE EES 5 73 3 61 
Japan: AAA A 14 167 5 65 
Korea, Republic of EN 1 47 ze ud 
ler. Matte ñ ⁊ ß RR 3 33 67 158 
i;; ais 15 174 6 134 
South Africa, Republie of 14 109 28 234 
Sweden! ss sti eds (2) 5 (2) 37 
NEE 1 15 (2) 1 
United Kingdom ——w— 93 379 42 374 
Di A s ³o¹w-mꝛ O ꝛy 8 3 41 5 50 
Total in Sa o ⁵⁰ E AERE 251 1,670 312 1,790 


1 Ferromolybdenum contains about 60% to 65% molybdenum, 
2 Less than 1⁄ unit. 
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Table 7.—U.S. import duties 


Item Article 
601.88 Molybdenum ore .......-.............-- 
603.40 Material in chief value molybdenum .... 
607.40 Ferromolybdenum n- ->.= .. 
Molybdenum: 
628.70 Waste and scrap un 
628.72 Unwrought ee 
628.74 Weng, 
Molybdenum chemicals: 
417.28 mmonium molybdate ............- 
418.26 Calcium molybdate 2 
419.60 Molybdenum compounds 
420.22 Potassium molybdate .........----- 
421.10 Sodium molybdate 
428,88 Mixtures of inorganic compounds, 
chief value molybdenum 
413.18 Molybdenum orange 


Rate of duty, Jan. 1, 1976 1 


12 cents per pound on molybdenum content. 
10 cents per pound on molybdenum content 
plus 3% ad valorem. 
O. 


10.5% ad valorem.? 

10 cents per pound on molybdenum content 
plus 8% ad valorem. 

12.5% ad valorem. 


10 cents per pound on molybdenum content 
plus 3% ad valorem. 


Do. 
5% ad valorem. 


1 Not applicable to countries that have centrally controlled economies. 


2 Duty on waste and scrap temporarily suspended. 


WORLD REVIEW 


World molybdenum production de- 
creased about 10.4 million pounds com- 
pared with that of 1974. The decline was 
primarily due to lower byproduct recovery 
of molybdenum at copper operations. Mo- 
lybdenum production of 155.3 million 
pounds by market economy countries was 
principally from the United States (68%), 
Canada (18%), and Chile(13%). 

Canada.—Estimated production of molyb- 
denum declined 3,322,000 pounds in 1975, 
11% lower than in 1974. About half of 
the Canadian output was byproduct molyb- 
denum produced at copper mining opera- 
tions. The weak worldwide market for 
copper in 1975 resulted in a decrease in 
copper output and a corresponding decrease 
in molybdenum production. Nevertheless, 
Canada continued to be the second lead- 
ing world producer of molybdenum. 

Exploratory and developmental work on 
molybdenum properties continued at sever- 
al sites in the western provinces of Canada. 
Vestor Explorations, Ltd., carried on ex- 
ploratory drilling at its Carmi molybdenum 
prospect south of Kelowna, British Colum- 
bia. It was reported that the property may 
contain a potential 100 million tons of 
molybdenite ore. Further exploration to 
outline mineralized zones was scheduled 
for 1976. 

Dynamic Mining Exploration, Ltd., ex- 
panded its Thelon-Dazan project holdings 
in the Baker Lake area of the Northwest 
Territories. Substantial uranium and molyb- 
denum mineralization has been discovered, 


and additional drilling was planned to de- 
termine the value of the prospect. 

Brynnor Mines Ltd., a subsidiary of Nor- 
anda Mines Limited conducted a feasi- 
bility study on open pit mining of its 
Boss Mountain property, which is currently 
mined by underground methods. The low- 
grade molybdenum reserves amenable to 
open pit recovery were estimated at over 
40 million tons. The mine reportedly con- 
tained sufficient high-grade ore reserves to 
permit mining operations at the present 
level until the latter part of 1977. 

Kitla Exploration, Ltd., was investigat- 
ing a molybdenum-uranium prospect on a 
1,200-acre lease near Black Lake, Saskatch- 
ewan. Trenches were excavated to expose 
the mineralized zone, which reportedly is 
workable by open pit mining methods. 

Climax Molybdenum Co. of British. Co- 
lumbia, Ltd., a subsidiary of AMAX Inc., 
U.S.A., extended its lease on the Ruby 
Creek prospect near Atlin, British Colum- 
bia. The property has been leased by Cli- 
max from Adanac Mining and Exploration, 
Ltd., since 1973, and about $500,000 has 
been spent on drilling and other investiga- 
tive work, 

Climax also purchased the Roundy Creek 
prospect in the Alice Arms area from Uni- 
ted Chieftain Resources, Ltd. The property 
reportedly was obtained for about $300,000 
and a royalty on future production at a 
rate of 5 cents per pound of contained 
molybdenum. At the nearby Kitsault, Brit- 
ish Columbia, property, Climax also was 
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considering a resumption of molybdenum 
mining. The mine and associated concen- 
trator, formerly owned by Kennecott Cop- 
per Corp., has been inoperative since 1972. 

Chile.—Compaüía Minera Andina, a 
State-owned Chilean company, announced 
plans to build a molybdenite plant with an 
annual output capacity of about 770,000 
tons. Financing for the construction will 
come from a $14 million loan from Japan's 
Sumitomo Metal Mining Corp., Ltd. No 
date for construction or expected operation 
was scheduled. 

Greenland.—Nordisk Mineselskab A/S 
reportedly sought an extension of a lease 
from the Government of Denmark on a 
molybdenum prospect near Mastersvig, 
Greenland. Reevaluation of drilling data 
and other information indicated that fur- 
ther exploration on the property was war- 
ranted. 

Mexico.—Mexxon Mines Ltd. continued 


Table 8.—Molybdenum: 
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exploration of its El Palmor copper-molyb- 
denum-tungsten deposit in northern Mexi- 
co. During 1974, the company completed 
exploratory drilling of two large structural 
anomalies on the property and low-grade 
mineralization was encountered. Extensive 
geochemical surveys were underway during 
1975 to locate additional target areas. 
New Zealand.—A driling program was 
started by New Zealand Cities Service Ltd. 
to explore the Taipo molybdenum prospect. 
The property is located northeast of Nelson 


on the South Island. 


Peru.—Mina Aquila S.A., a newly orga- 
nized private corporation, secured a $3 mil- 
lion loan to develop a copper-molybdenum 
deposit near Chimbote, in the province of 
Sihaus. The funds, obtained from the Ex- 
port Development Corp., will be used prin- 
cipally to purchase engineering services 
and mine and concentrator equipment from 
various Canadian concerns. 


World mine production by country 


(Thousand pounds contained molybdenum) 


Country ! 


Avetralia A 


Bulgaria * 
CE (shipments) 


Japan 


e Estimate. P Preliminary. r Revised. 


1 In addition to the countries listed, Argentina, North Korea, Nigeria, Romania, 


1973 1974 1975 P 

. 2 25 25 
———— 810 810 810 
——Á— M 30,391 30,736 27,414 
8 12,974 21,466 20,042 
sa 3,300 8,300 8,800 
—— ! 945 235 309 
as 112 166 166 
——Q 90 95 37 
——— r 220 ue = 
Se r 1,395 1,530 e 1,800 
See (2) e) ° (2) 
—— 18,700 19,400 20,000 
PA 115,859 112,011 105,980 
5 r 183,698 189,274 178,883 
South-West 


Africa, and Spain also produce molybdenum, but information is inadequate to make reliable esti- 


mates of output levels. 
2 Less than % unit. 


TECHNOLOGY 


Bureau of Mines researchers developed 
a method for separating and extracting 
molybdenum and rhenium from an aqueous 
solution derived by electrooxidation of sul- 
fide minerals. Previous experiments had 
shown that the extraction of 98% to 99% 
of the molybdenum and rhenium from 
low-grade molybdenite concentrates by an 
electrooxidation process was technically 
feasible. In the current investigation, mol- 
ybdenum and rhenium were extracted from 
an electrooxidation process solution with 
a tertiary amine solvent. Results indicated 


that essentially all of the molybdenum and 
rhenium was extracted by the solvent and 
that greater than 9096 of the molybdenum 
could be recovered from the column efflu- 
ent. The final (NH,)ReO, product con- 
tained less than 80 parts per million im- 
purities. 

Cyprus Mines Corp. developed a process 
for separating talc from molybdenite more 


? Fischer, D. D., D. J. Bauer, and R. E. Lind- 
strom. Recovery and Separation of Molybdenum 
and Rhenium From a Process Solution. BuMines 
RI 8088, 1975, 12 pp. 
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efficiently. The slurry, which remains after 
copper values have been extracted, is 
treated with a water-soluble salt of a weak 
base and strong acid (such as aluminum 
sulfate), then with a water-soluble salt of 
a weak acid (such as sodium silicate). Talc 
or other hydrophobic magnesium silicates 
are depressed while molybdenite is removed 
by froth flotation. The process has been 
used since 1971 at the copper mining fa- 
cilities operated by Cyprus Pima Mining 
Co. and has replaced conventional roasting 
and talc flotation techniques. 

The Metallurgical Research Dept. of 
The Anaconda Company developed a sys- 
tem using lignin sulfonate to separate mo- 
lybdenite from clays and talc.* In the system, 
a primary circuit initially separates copper 
minerals from molybdenite and other float- 
able constituents of the bulk ore. The molyb- 
denum concentrate is then treated with 
milk-of-ime (CaO) and large quantities 
of lignin sulfonate, which selectively de- 
presses molybdenite. Tests indicated that 
recovery of molybdenum exceeded 95% 
at about pH 11.9; the upgraded concen- 
trate contained about 45% molybdenum. 
The process performs best on silicates and 
clay; recovery and grade of molybdenum 
decline as the proportion of carbonates and 
sulfates in the original concentrate in- 
creased. Anamax Mining Co., a partnership 
of The Anaconda Company and AMAX 
Inc., tested and utilized the process at its 
Twin Buttes copper operations in Arizona. 

The properties of molybdenum disulfide 
and its behavior as a dry lubricant and as 
a constituent in suspensions and greases 
were reviewed. Lubricating effects of 
MoS: as a bonded film and as a matrix 
material in plastics and metals were also 
discussed. Additions of a small amount of 
graphite or antimony trioxide was found 
to enhance the performance of MoS: in 
many lubrication applications. A mecha- 
nism of oxide interaction has been proposed 
to explain the improved quality of these 
mixed solid lubricants.° 

For a number of years, investigations 
have been conducted on evaluating the 
effect of MoSe additions to engine oil on 
automotive performance. A review of these 
studies and recent experimental results 
were published.’ Statistical analysis of fuel 
consumption data indicated an average im- 
provement in fuel consumption of 4.4% 
due to a 1% weight addition of MoS: to 
engine oil. The MoS: additions appeared 
to decrease engine wear and sludge accu- 
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mulation, while not adversely affecting 
emission levels. 

The beneficial effects of MoSs on the 
mechanical properties of thermoplastics was 
reviewed.” The properties of polymer-MoS; 
composites were discussed with respect to 
crystallinity of polymers, bonding interac- 
tion between MoS: and polymers, and poly- 
mer properties as affected by the size, 
shape, and surface of MoS; particles. 

The potential of molybdenum com- 
pounds as flame retardants and smoke sup- 
pressants was examined.” Laboratory tests 
showed that additions of molybdenum tri- 
oxide to a plasticized polyvinyl chloride 
(PVC) significantly decreased the flamma- 
bility and smoke generation of a burning 
sample. Similar improvements were ob- 
tained on polyester samples treated with 
molybdenum trioxide and ammonium mol- 
ybdates. The best results were achieved 
when molybdenum compounds were used 
in combination with antimony trioxide or 
aluminum trihydrate. 

Patent activity during 1975 was con- 
cerned with methods of upgrading and re- 
fining molybdenite ores. Patents were 
granted for the recovery of molybdenum 
from roasted molybdenite concentrate by 
acid leaching ;? for the separation of molyb- 
dente from other sulfides in flotation con- 
centrates by roasting with silica sand; * for 
the recovery of molybdenum from copper 
reverberatory furnace slag;* for a new 


3 Chemical Week. Chemicals Are SIN to Ore 
Separation. V. 118, No. 8, Feb. 25, 1976, 

t Hiscox, T. O., Dr. C. Kuhn, and T. B. 
Buza. Use of Lignin Sulphonate as Moly Depressant 
Bocsts Recovery at Twin Buttes. Eng. Min. J., v. 
176, No. 4, April 1975, pp. 87-91. 

Š Farr, J. P. G. Moiybdenum 9195 85 in Lubri- 
cation A Review. Wear, v. 35, 1975, p 

6 Lavik, M. T., R D. Hubbell, and B. ` D. Mc- 
Connell. Oxide Interaction—A Concent for Im- 
proved Performance With Mol nin Disulfide. 
Tubrication Eng., v. 31, No. 1, January 1975, pp. 


? Risdon, T. J., and D. A. Gresty. 
Review of Reductions in Fuel Consumption of 
United States and European Engines With Mos. 
Pres. at Fuels and Lubricants Meeting, SAE, Hou- 
1655 Tex., June 3-5, 1975, SAE Preprint 750674, 


8 Braithwaite: E. R. Some Thoughts on the Ef- 
fects of MoS cu the Mechanical Propertie of Ther- 
moplastics. Wear, v. 34, 1975, AEN d 

hurch, D. A., and F Lë Eegen 
Based Flame Retardants Are Now in the Plastics 
Ball Game. Plastics Engineering, v. 31, No. 12, De- 
cember 1975. pp. 36-38. 

10 Weber, T. A., and `R. F. Borrman (assigned to 
Hermann C. Starck Berlin). Recovery of Molyb- 
denum. U.S. Pat. et 19, Jan. 14, 1975. 

11 Last, A. W., G Fraser (assigned to 
Kennecott Copper “Co. ). Upgrading of Molyb- 
denite. U.S. Pat. 3,871.867, Mar 18, 1975. 

B Ammann, P. R. (assigned to Kennecott Copper 

Corp.). Recovery of 1775 denum Values. U.S. Pat 
3,896,210, July 22, 197 


An Historical 
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roasting apparatus to recover high-purity 
molybdenum trioxide from concentrate ;? 
for a process that selectively removes oxi- 
dized metal impurities by alkaline leaching 
of molybdenite concentrate; for the sepa- 
ration of molybdenite from copper sulfide 
ore concentrate using lignin sulfonate to de- 
press molybdenite;" for the froth flotation 
separation of molybdenite from gangue, 
which includes talc or other hydrophobic 
magnesium sillicates; and for the recovery 
of molybdenite or other sulfide values from 
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ores containing clays or talc by froth flota- 
tion.“ 


13 Jemal, E. 


aratus for Recovering Molyb- 
denum Values. L sP 


at. 3.910,767. Oct. 7. 1975. 

14 ae T. I, K. J. Richards, C. N. Wright, 
and G. Entrop (assigned to Kennecott Cop er 
Corp.). Bice for Removing Oxidized Metal 
purities From Molypdenite Concentrate. U.S. Pat. 
3,911 „076, Oct. 7, 1 

15 Buza, T T. B., and M. C. Kuhn (assigned to The 
Anaconda Com mpany). Froth Flotation Separation of 
Molybdenite. e at. 3,912,623, Oct. 14, 1975. 

16 Huch, R. O., and P. Valles (assigned to Pima 
Mining Co. ). Froth Flotation Beneficiation of Mo- 
lybdenite. U.S. Pat. 3.921, 810, Nov. 25, 1975. 

17 Weston, D. Froth Flotation Beneficiation of Sul - 
fide Ores. U.S. Pat. 3,919,079, Nov. 11, 1975. 


Natural Gas 


By Gordon W. Koelling * and Leonard L. Fanelli 2 


Marketed production of natural gas in 
the United States declined approximately 
1.5 trillion cubic feet (Tcf) to 20.1 Tcf in 
1975. This 6.9% decrease, the second con- 
secutive annual decrease and only the 
second decrease since 1938, followed the 
rapid depletion of the Nation's proved 
natural gas reserves during recent years. 

Total consumption of natural gas (in- 
cluding extraction losses) in 1975 was 20.4 
Tcf, 7.7% less than in 1974. The industrial 
sector, the largest user of natural gas, 


experienced the greatest decline, 1.3 Tcf, 
and the electric utilities sector registered 
a decrease of almost 0.3 Tcf. Declining 
consumption in those sectors during 1975 
was related to a 39.156 increase in the net 
curtailments of firm delivery commitments 
by pipeline companies and to a general 
decline in the Nation's economic activity. 
Residential use of natural gas increased 
138 billion cubic feet (Bcf) ; growth in the 


commercial sector was insignificant. 


Table 1.—Salient statistics of natural gas in the United States 


1971 1972 1973 1974 1975 
Supply: 
Marketed production ! 
million cubic feet _. 22,493,012 22,531,698 22,647,649 21,600,522 20,108,661 
Withdrawn from storage do 1,507,680 1,757,218 1,632,820 1,700,546 1,759,565 
Import do ..-- 934,548 1,019,496 1,032,901 959,284 953,008 
A us S> Z. es do 24,935,190 25,308,412 25,213,270 24,260,352 22,821,234 
Disposition: 
Consumptio[l( 22 do 22,676,581 23,009,445 22,965,914 22,110,623 20,409,875 
Exports -=-= do 80,212 78,013 77,169 76,789 72,675 
Stored: A cee Soe. do 1,839,398 1,892,952 1,974,324 1,784,209 2, 103,619 
Unaccounted for .......-.- do 338,999 328,002 195,863 288,731 235,065 
ts A do -... 24,935,190 25,308,412 25,213,270 24,260,352 22,821,234 
Value at wellhead: 
Neil! thousand dollars 4,085,482 4,180,462 4,894,072 6,573,402 3, 945,062 
Average 
cents per thousand cubic feet 18.2 18.6 21.6 30.4 44.5 


1 Marketed production of natural gas represents gross withdrawals less gas used for repressuring 


and quantities vented and flared. 


NoTE.—Domestic production as used in the Bureau publication Minerals and Materials/monthly 
survey”? represents marketed production less the shrinkage (extraction loss) resulting from the 


extraction of natural gas liquids. 


Proved reserves of natural gas declined 
3.8% from 237.1 Tcf at yearend 1974 to 
228.2 Tcf by yearend 1975 as annual dis- 
coveries failed to equal production for the 
seventh time in the last 8 years. Extensions 
to known fields during 1975 totaled 6 
Tcf, and new reservoir discoveries in old 
fields and new field discoveries accounted 


for 4.1 Tcf. Revisions of previous reserve 
estimates and changes in underground 
storage resulted in a net addition of 0.7 
T cf. 

The average wellhead value of natural 


1 Mineral specialist, Division of Petroleum and 
Natural Gas. 
? Survey statistician, Division of Fuels Data. 
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gas increased 46.4% to 44.5 cents per 


thousand cubic feet (Mcf) in 1975. Dur- 


ing the same year, the average retail price 
for gas delivered to consumers rose 33.4% 
to 119,3 cents per Mcf. 

Exports of 73 Bcf in 1975 were 5.4% 
less than in 1974. About 72.9% of total 
1975 exports was shipped from Alaska to 
Japan as liquefied natural gas (LGN). The 
remaining exports, which were transported 
by pipeline, were almost equally divided 
between Canada and Mexico. 

Natural gas imports declined slightly to 
953 Bcf in 1975. Almost all of this gas 
was shipped from Canada via pipeline. 
LNG shipments from Algeria totaled only 
about 5 Bcf and, for the first time since 
1955, no imports were received from 
Mexico. 

Efforts to supplement natural gas sup- 
plies through the gasification of liquid fuels 
continued. Eleven such plants were oper- 
ational, two were under construction, and 
two were planned as of yearend 1975. 

Six pilot projects for the development 
and testing of processes for the production 
of high-Btu gas from coal were operational 
or under construction at yearend 1975. An 
additional three projects involving the pro- 
duction of low-Btu gas from coal were also 
operational or under construction. The 
Bureau of Mines continued its experi- 
mental coalbed degasification project dur- 
ing the year. Several gasification projects 
involving biomass conversion were also 
under development. 

Research programs involving fracturing 
techniques to stimulate flow from eco- 
nomically submarginal gas reservoirs, in- 
cluding these in the Upper Devonian shales 
of the Eastern United States, were in 
progress. The U.S. Geological Survey ini- 
tiated studies of the methane saturated 
Gulf Coast salt water aquifers penetrated 
by a number of onshore wells. 

The Federal Power Commission (FPC), 
which regulates the sale, transportation, 
and price of gas moved in interstate com- 
merce, continued to apply a single uniform 
national base rate for interstate natural 
gas sales by producers. As of late 1975, 
the single uniform national base rate had 
escalated to 52 cents per Mcf. This rate 
applied to gas from wells commenced 
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since January 1, 1973, and to new dedica- 
tions of gas to interstate commerce since 
that date. 

Leasing of Federal lands for the ex- 
ploration and development of natural gas 
(and crude oil) resources continued under 
the authority of various public land acts. 
In 1975, the Federal Government leased 
1.7 million acres on the Gulf of Mexico 
Outer Continental Shelf and off southern 
California for bonus bids totaling approxi- 
mately $1 billion. An additional 1.3 mil- 
lion acres off the southern California coast 
were offered for lease sale in December 
1975. 

Notice of a proposed regulation to 
establish emergency procedures for grant- 
ing ‘priorities and allocating natural gas 
under the Defense Production Act of 
1950, to assure adequate gas supplies for 
vital defense activities, was issued by the 
Department of the Interior during 1975. 
This regulation would be applicable only 
in exceptional cases where, in the event 
of actual or imminent shortages, FPC and 
the appropriate State regulatory commis- 
sion lack jurisdiction to direct delivery 
of natural gas to meet defense needs. 

The Office of Pipeline Safety (OPS), 
responsible for safety regulation of natural 
gas pipelines, reported that the total num- 
ber of pipeline failures declined 7% during 
1975, and that the number of fatalities 
resulting from these failures decreased from 
24 to 14. Damage by outside forces was 
the cause of 71.4% of total failures (table 
2). 

Federal gas pipeline safety standards, 
contained in Part 192 of Title 49 of the 
Code of Federal] Regulations, were 
amended to provide for the transportation 
of double-jointed pipe by railroad, to up- 
date welding and weld inspection require- 
ments, to improve specifications for plastic 
pipe, to prescribe new marketing require- 
ments for gas pipelines, and to establish 
requirements for odorization of gas in 
transmission lines. Notices of proposed rule- 
makings were issued with respect to emer- 
gency plans, cast iron pipelines, offshore 
pipeline, pipe-bending limitations, and the 
updating of documents incorporated by 
reference in Part 192. 
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- DOMESTIC PRODUCTION 


Gross withdrawals of natural gas (table 
3), including marketed production, gas 
returned to the formation for pressure 
maintenance, and that vented or flared; 
totaled 21.1 Tcf in 1975, approximately 
7.6% less than in 1974. Marketed pro- 
duction declined 6.996 to 20.1 Tcf during 
1975, and the quantity of gas used for 
repressuring decreased 20.3% to about 0.9 
Tcf. Quantities vented and flared dropped 
20.996 to 0.1 Tcf. 

Gross withdrawals from gas wells de- 
clined 6.996 in 1975 to 17.4 Tcf, and gas 
withdrawals from oil wells dropped 10.996 
to 3.7 Tcf. Increased gross withdrawals 
were registered by only 7 of the 31 pro- 
ducing States and the quantities involved 
were small. The largest gain, 23.3 Bcf, was 


State 


Louisiana. ooo oe Se A 
Oklahoma ewe ek EE 
New Mexico usura . are 
Kansas 


Gas well completions (table 4) in 1975 
totaled 7,580, a net increase of 341, or 
4.796, over that of 1974. The largest in- 
crease in gas well completions, 292, oc- 
curred in Texas where continuing devel- 
opment of the Laredo field and exploratory 
and development drilling in the Ozana- 
Sonora area in the southwest part of the 
State were partially responsible for in- 
creased activity. Other significant increases 
in completions were in Pennsylvania (172) 
and Montana (134), where most wells are 
relatively small producers. In Ohio, where 
a large number of shallow wells were 
drilled during recent years, the number of 
gas well completions fell sharply from 
1,050 in 1974 to 555 in 1975. 


in Alaska. 

The combined decrease in gross with- 
drawals registered by the two largest pro- 
ducing States, Texas and Louisiana, was 
equivalent to approximately 89% of the 
country's total net decline in 1975. Texas 
showed a decline of 9.896, almost two- 
thirds of which was accounted for by a 
drop in production from gas wells; Louisi- 
ana registered a decrease of 8.696, most 
of which also was due to a decline in gas 
well production. 

Almost three-fourths of the total mar- 
keted natural gas production was from 
Texas and Louisiana. Marketed production 
data for leading producing States are 
shown in the following tabulation: 


Percent of 
Marketed Change total U.S. 
production from 1974 marketed 
in 1975 (percent) production 
(Bef) in 1975 
7,486 — 8.4 87.2 
7,091 — 8.6 85.8 
1,605 —2.0 8.0 
1,217 — 2.2 6.1 
844 — 4.9 4.2 
318 — 12.9 1.6 
316 — 3.2 1.6 
1,232 + 1.6 6.0 
20,109 — 6.9 100.0 


Completions of exploratory wells (table 
5) in 1975 decreased 1.9% to 1,171. Texas 
accounted for 48.8% of these completions. 

Data on gas well completions include 
condensate wells. The latter are wells that 
produce from high-pressure natural gas 
reservoirs, some of which contain consider- 
able quantities of liquid hydrocarbons in 
the pentanes and heavier range described 
generically as “condensate.” 

The number of gas and condensate wells 
producing at yearend 1975 totaled 130,364 
(table 6). This was an increase of 3.2% 
over the 1974 yearend total and 11% more 
than the number of wells producing at 
yearend 1970. 
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CONSUMPTION AND USES 


Consumption (wet) of natural gas in 
1975 totaled 20.4 Tcf, a 7.796 decrease 
from 1974 (table 7). Gas delivered to 
consumers declined 8% to 17.6 Tcf during 
1975 when it accounted for 8696 of total 
consumption (table 8). Of the remainder, 
6.8% was used as lease and plant fuel, 
2.9% was used for pipeline fuel, and 4.3% 
was accounted for by extraction losses 
(shrinkage) at gas-processing plants. 

Residential use increased 2.996 to 4,924 
Bcf in 1975 when it accounted for 28% 
of total deliveries to consumers. Most of 
the rise in residential use occurred in the 
continguous Pacific, Mountain, and West 
South Central census regions. 

The increase in the total number of 
residential consumers during 1975 was in- 
significant. Data on the number of resi- 
dential customers by Census Regions for 
the years 1965, 1974, and 1975 are as 
follows: 


Residential consumers 


(thousands) 

Census regions 1965 1974 1975 
New England 1,504 1,623 1,626 
Middle Atlantic ~.. 7,381 7,779 7,594 
East North Central 8,011 9,439 9,493 
West North Central 3,005 3,519 3,587 
South Atlantie 2,926 8,569 3,597 
East South Central 1,684 2,001 1,967 
West South Central 4,017 4,811 4,698 
Mountain 1.523 2,151 2,227 
Pacific .........--.-- 5,251 6,617 6,727 
Total _. 35,302 41,509 41,516 


The use of gas by the commercial sector 
increased slightly to 2,268 Bcf in 1975 
despite a 1.2% decline in the number of 
‘customers. This sector accounted for 12.9% 
of total deliveries to consumers. 

The industrial sector remained the larg- 
est user of natural gas, accounting for 
39.7% of 1975 deliveries to consumers. 
However, total consumption by this sector 
dropped 16% to 6,979 Bcf during the year. 
Relatively low economic activity and cur- 
tailments of deliveries by many interstate 
pipelines contributed to this abrupt decline. 
Most of the gas used by industry was con- 
sumed as fuel. Petroleum refineries, which 
used 946 Bcf, and primary metal industries, 
which used an estimated 850 Bcf, were the 
principal fuel-consuming industrial sectors. 


Other important industrial users of gas for 
fuel included the nonmetallic, paper, and 
food products sectors. The principal non- 
fuel use of gas involved the chemicals 
industry, which used it as a feedstock, 
primarily in the production of fertilizers 
and plastics. In 1975, an estimated 1,300 
Bcf was used by the chemicals industry 
both as feedstock and for fuel. 

Use of natural gas in the electric utilities 
industry continued to decline in 1975 when 
consumption by this sector dropped 8.2% 
to 3,147 Bcf. The decrease was greatest in 
the West North Central region where 
consumption declined 100 Bcf, but de- 
creases were registered in all regions ex- 
cept the West South Central where an 
increase of 201 Bcf occurred. 

The decline in natural gas supply during 
1975 forced many gas-distributing com- 
panies to deny service to new customers 
and to curtail supplies to some existing 
users (tables 10-12). FPC reported that 
net curtailments of firm delivery commit- 
ments of the major interstate pipeline 
companies for thc year April 1975 through 
March 1976 totaled 2,801 Bcf, a defi- 
ciency of 19.7%. Net interruptible cur- 
tailments for the same period were re- 
ported at 330 Bcf, a deficiency of 54.8%. 
Firm curtailments for the year ending 
March 1976 were 39.196 higher than those 
for the preceding period and interruptible 
curtailments rose 40.6%. 


The milage of field and gathering, trans- 
mission, and distribution pipelines in serv- 
ice at the end of 1975 was up only 0.696 
from that of the previous year. Most of 
this increase was due to an increase in the 
milage of gas distribution mains, which 
reflected the continuing expansion of the 
gas utility industry into less densely popu- 
lated areas. Data on the nations natural 
gas pipeline network are as follows, in 
miles: 


1963 19787 19747 1975 

Field and 
gathering .. 60.7 65.9 66.4 68.5 
Transmission 200.9 263.1 262.2 262.6 
Distribution -_ 448.3 638.8 645.6 648.9 
Total .. 709.9 962.8 974.2 980.0 
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20,410 Bcf 


Other industrial 
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Figure 1.—Disposition of natural gas consumed in the United States by principal use. 
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RESERVES 


Discoveries of natural gas failed to equal 
production during 7 of the last 8 years, 
and proved reserves declined 22% during 
the period. In 1975, the quantity of gas 
discovered was considerably less than that 
produced, and proved reserves dropped 
3.8% from 237.1 Tcf at yearend 1974 to 
228.2 Tcf by yearend 1975, according to 
the Committee on Natural Gas Reserves of 
the American Gas Association (AGA). 

Additions to proved reserves reported for 
the United States in 1975 aggregated 
nearly 10.8 Tcf, approximately 21% more 
than in 1974 (table 15). Almost 57% of 
net additions to reserves in 1975 were off- 
shore in the Gulf of Mexico. The largest 
addition to reserves, 6 Tef, involved ex- 
tensions to known fields. Approximately 
53% of these new reserves were in Louisi- 
ana and Texas. Almost 50% of the 2.4- 
Tcf total for new field discoveries were in 
Louisiana (including offshore). New reser- 
voir. discoveries in old fields totaled ap- 
proximately 1.7 Tcf, over 73% of which 
was in Texas and Louisiana. Net revisions 
of previous reserve estimates and net 


changes in underground storage accounted 
for the remaining 0.7 Tcf of reserve ad- 
ditions. 

There were some net increases during 
1974 in the reserves of natural gas in 
18 States. However, significant increases 
occurred in only three States, Kansas with 
almost 1 Tcf (accounted for almost en- 
tirely by revisions), and Alabama and Cali- 
fornia with approximately 0.3 Tcf each. 
Reserves in Texas dropped 7.5 Tcf, or 
9.696 ; those in Louisiana declined 2.7 Tcf, 
or 4.3%. 

Natural gas reserves committed to inter- 
state pipelines declined during 1975 for 
the eighth consecutive year. Dedicated 
domestic reserves dropped 10.196 in 1975, 
and domestic gas produced and purchased 
by interstate pipelines declined 6.996 from 
the 1974 total of 13.0 Tcf to 12.1 Tcf in 
1975. The reserve-production ratio for 
interstate reserves dropped from 9.3 at 
yearend 1974 to 9.0 by yearend 1975. 
Additional data are shown in the following 
tabulations: 


Preliminary summary of domestic natural gas reserves, 


interstate natural gas pipeline companies 
(Billion cubic feet at 14.73 psia and 60? F) 


— —— 


Total dedicated gas reserves as of December / rto Se E 


r 120,543 
Revisions and additions during 1975222222222 — 95 
Gas reserves as of December 31, 1974, and changes during / ES 120,448 
Gas: produced during 1 . l... . M us c CU de RS Ce GE C 12,068 
Total dedicated gas reserves as of December 81, 1975222222222 108,880 
r Revised. 
Yearend domestic reserves, production and purchases of 
interstate natural gas pipeline companies 
(Billion cubic feet at 14.73 psia and 60? F) 
Major supply Minor supply 
companies companies Total 

Number of companies --........ . 26 84 60 

Gas reserves at yearend: 
Company-o .- ned 2422222 10,633 526 11,169 
Independent producer contracts 222222222 95,707 1,517 97,221 
Total. esti o m; e A o 106,340 2,043 108,380 
Percent of total 2222 98.1 1.9 2 

Annual production and purchases: 

Company-owned .......-------.--2--.2.2-2.22-2.2.--- 633 56 689 
Independent producer contracts 11,171 208 11,879 
Total. ee 11,804 264 12,068 


a 97.8 2.2 — 
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Source: AGA. 
Figure 2.—Trends in annual additions to natural gas reserves. 


STORAGE 


The development of additional under- 
ground storage capacity for natural gas 
continued during 1975. Total reservoir ca- 
pacity increased 4.4% from 6,364 Bcf in 
1974 to 6,644 Bcf by yearend 1975. The 
number of underground storage facilities 
increased from 367 in 1974 to 376 in 1975. 
These storage facilities were located in 26 
States. 

Most storage reservoirs are depleted 
. fields. Of the 376 storage reservoirs in use, 
319 or nearly 8596 were of this type. Most 


of these reservoirs are located in the north- 
eastern United States, primarily in the 
oldest oil- and gas-producing provinces. In 
Pennsylvania, where oil production dates 
back to 1859, depleted fields converted 
to storage facilities totaled 68 at yearend 


1975. West Virginia had 38 reservoirs of 
this type as of the same date. The second 


largest concentration of storage reservoirs 
was in the Midwest, primarily in Michigan 


where 37 were in use. 


PM Google 


934 


2,000 


1,750 


1,500 
AE 
c tn or 
o c] 
= 12 : 
3 1250 2 
2 ri š 
- A wie. 
> e 
ul > 
o 1,000 Ze: 
a SE 
: z 
750 Aye 
eo AN. E 
oe s 
NS, qo 
PACA e 
Ke xe 
500 des e 
2 GE SCH 
Sa Get: dr 
755 
f De de 
250;- ES pe 
Set: SCH 
24. av is 
PR E 
Ga E 
0 QU 2 


1955 DO 1888 1968 


1969 


MINERALS YEARBOOK, 1975 


e 


E 


E 
st 
ei 


SA 

y 

iae 
ta 
Ae 


$, 


DN Ke 


Nr 
ze Dd 
wt 
P 


AIDE: 
Ki = 
TOW s 
R 


q 
>> 


e 


SÉ 2 r 
MA er OOS ISR 5 
SAS AAA 


Le 
¿ KA <y — i qe 8 e. < DADA 
` së A Ären A e Aach: vUN 
ads raa EA YY SI RISAS YO 
Ware ban EE bh 


SA 
w^ 
Lh WD 
8 eee 


RNY 
14. 
ah 


A 
— 


LAT: 
bk e 
ag Kë 
LAR 
AE 
EN 
KE vay" Ce oT)" LS WV LE SW" WUT. see al = T» ^4 
» ge Vs TEILTE 25b r7 cM MN Di à eo CA DILO Saw SR VC 
4 id pA TIA NZ Se Gly nat d , RE AED Ge n 
ys X 723 SON "Ad ST RA ew X^ Ae 2 G^ 
FEE 


e 


A ITA 
Ka IAN ARS 


" : 
A e 
P 
k 

ri. “ 


Ce 
d'Ee ML 


t 


Aes y 7 


23 x v. 


AO 
ta A GEN 
Ak a ru ie 
ALIS 


Ce 
"c 


I972 973 


1974 1975 


970 1971 


Figure 3.—Trends in net gas stored underground in U.S. storage fields. 


Where depleted oil or gas fields are not 
available, other types of underground stor- 
age reservoirs have been developed (table 
16). For example, 52 aquifer-type reser- 
voirs were in use in 10 States at the end 
of 1975. Illinois was the leading State with 
22, and Indiana ranked second with 10. 
Aquifer storage accounted for 2296 of 
total underground storage capacity at year- 
end 1975. The increase in aquifer reservoir 
capacity during the year was negligible. 

The development of underground stor- 
age reservoirs has been an important factor 
in meeting peak natural gas demand, par- 
ticularly in the residential house-heating 
market, in which there is a high degree 
of seasonal variation. There is a concen- 
tration of underground storage facilities 
relatively close to the largest markets for 
residential heating. Illinois had 675 Bcf of 


natural gas stored in 31 reservoirs, and 
Pennsylvania had 608 Bcf stored in 68 
reservoirs at the end of 1975. The two 
States accounted for 3096 of the total 
stored gas in underground reservoirs. 

In 1975, the total amount of gas moved 
into underground storage totaled 2,104 
Bcf (table 17). During the same period, 
1,760 Bcf was withdrawn, leaving a net 
stored of 344 Bcf for the year. 

In addition to underground storage, 
there has been a marked growth in the 
aboveground storage of natural gas that 
has been liquefied by reducing its temper- 
ature to —258° F (—161? C). LNG oc- 
cupies only 1/620th the space necessary for 
conventional vapor storage. LNG storage 
is used for peak-shaving purposes during 
the  high-consumption low-temperature ` 
winter months. 
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The following tabulation summarizes LNG storage data: 
Number 
Facility Status Capacity of 
(Bef) plants 
Peak-shaving see -2mm Operational 49.7 51 
O: SSS Sub ER Under construction nen 9.4 8 
Large satellite 2 Operational 5.2 20 
o ͤ K EE Under construction ....-.-.------ 2.5 3 
Small satellite Operation!!! 2 31 
Import- receiving terminals J7!;ö·Üi 8 11.2 3 
A IN EE EE Under construction 9.0 2 
Total Ee Operational 66.3 105 
Total 2c AA sz ss Under construction ......-.-.---- 20.9 18 
VALUE AND PRICE 


Total wellhead value of marketed na- 
tural gas production increased 36.196 to 
$8,945 million in 1975, despite a 6.996 de- 
cline in production volume (table 18). 
This occurred as a result of a 46.4% in- 
crease in average wellhead value to 44.5 
cents per Mcf. Texas and Louisiana ac- 
counted for 56.7% and 26.1%, respec- 
tively, of the $2,372 million increase in 
total value during 1975. 

Wholesale Prices.—Average wholesale 
prices for natural gas in the 14 large 
metropolitan areas for which FPC collects 
such data rose substantially between July 
1, 1974, and July 1, 1975. Increases for 
individual areas ranged from 15.7% to 
92.3%, and the median price rise was 
30.8%. Wholesale prices as of July 1, 
1975, ranged from 67.93 cents per Mcf 
in the Minneapolis-St. Paul area to 133.14 
cents per Mcf in the Boston area. 

A 7-year historical series of average 
wholesale natural gas prices in the 14 large 
metropolitan areas is shown in table 19. 
The wholesale prices for gas in those cities 
cited are based on the effective FPC gas 


tariffs. In cities served by more than one 
pipeline, prices are based on weighted- 
average charges. Prices reflect deliveries at 
the city gate except for Los Angeles and 
San Francisco, where distributors purchase 
gas at the California-Oregon and Califor- 
nia-Arizona State lines. 

Retail Prices.—The average retail price 
for natural gas delivered to all classes of 
consumers increased 33.4% from 89.4 cents 
per Mcf in 1974 to 119.3 cents per Mcf 
in 1975. Monthly data, collected by the 
Bureau of Labor Statistics on the average 
price of residential heating gas for 20 
standard metropolitan areas, indicate an 
average increase of 40.9% between Janu- 
ary 1975 and January 1976. Increases for 
individual areas during the same period 
ranged from only 5.0% in Buffalo to 
65.4% in Dallas and 48.7% in Houston, 
where much of the current supply is ob- 
tained under relatively recent, high-priced 
intrastate contracts. A historical summary 
of average residential heating gas prices 
in 20 standard metropolitan statistical 
areas appears in table 20. 


FOREIGN TRADE 


Exports of natural gas totaled 73 Bcf in 
1975, a decline of 5.4% from 1974. Of the 
total 1975 volume, 72.9% was shipped 
from Port Nikiski, Alaska, to Japan as 
LNG. Exports via pipeline to Canada and 
Mexico were almost equally divided, with 
Canada receiving 51.9% of the total de- 
liveries. 

The LNG exported to Japan in 1975 
totaled 53.0 Bcf valued at $73 million, 
compared with 50.3 Bcf valued at $37 


million in 1974. The Alaskan LNG was 
exported rather than shipped to the lower 
48 States since no receiving terminals exist 
on the U.S. west coast and there are no 
U.S. flag LNG tankers capable of trans- 
porting LNG from Alaska to the east coast. 
Federal Maritime law requires U.S. flag 
ships for all interstate seaborne trade. 
Statistics on LNG exports for 1975 are 
shown in table 21. 

Exports via pipeline to Canada in 1975 
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totaled 10.2 Bcf, compared with 13.3 Bcf 
in 1974, a decline of 22.9% (table 22). 
Detroit was the exit point for most of these 
exports. Natural gas exports via pipeline 
to Mexico continued to decline from 13.3 
Bcf in 1974 to 9.5 Bcf in 1975. 

Pipeline imports of natural gas from 
Canada declined in 1975 to 948 Bcf, a 
decrease of 1.1% from those of 1974. 
These imports were valued at $1,147 mil- 
lion, more than double the 1974 total of 
$531 million. The rapid increase in value 
is reflected in the average price of gas 
from 55.35 cents per Mcf in 1974 to 
121.03 per Mcf in 1975. Nine companies 
imported Canadian gas in 1975. For the 
first time since 1955 there were no im- 
ports of natural gas from Mexico. 

Algeria, the only source of LNG im- 
ports during 1975, shipped a total of 4.9 
Bcf valued at $3.6 million to Everett, 
Mass., the U.S. receiving point. There 
were no LNG imports from Canada in 
1975. 

The El Paso Natural Gas Co.’s 25-year 
contract with Société Nationale pour la 
Recherche, la Production, le Transport, la 
Transformation et la Commercialisation 
des Hydrocarbures (SONATRACH), the 
Algerian National Oil and Gas Company, 
which has been approved by FPC, calls 
for the delivery of LNG, equivalent to 1 
Bcf per day. A fleet of nine tankers owned 
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and operated by a subsidiary of El Paso 
wil transport the LNG from Algeria to 
receiving terminals under construction at 
Cove Point, Md. and Elba Island, Ga. 

The LNG receiving terminal under con- 
struction at Cove Point, Md., which is 
jointly owned by Columbia Gas System and 
Consolidated Natural Gas System, was 
about 5096 complete at yearend 1975. 
Deliveries of LNG from El Paso Natural 
Gas Co. are expected to begin in late 
1977. Initially, the terminal, with four 
storage tanks, will handle 650 MMcf 
(million cubic feet) of gas per day with 
300 MMcf per day going to Columbia, 
and Consolidated receiving 350 MMcf per 
day. An area has been set aside for two 
more tanks when additional storage will 
be needed for future requirements. After 
being regassified at Cove Point, the gas 
will be shipped via an 87-mile pipeline 
being laid to a compressor station on 
Columbia's gas transmission system at 
Loudoun, Va. 

Construction on the LNG receiving 
terminal on Elba Island near Savannah, 
Ga., owned by Southern Energy Co., was 
about one-third complete at yearend 1975, 
and is scheduled for completion in 1977. 
Southern will receive 350 MMcf of gas 
per day from El Paso. | 

Other proposed LNG projects are await- 
ing FPC approval. 


WORLD REVIEW 


World marketed production of natural 
gas continued to increase during 1975 
when it totaled 47.2 Tcf (table 25). The 
United States accounted for 20.1 Tcf, or 
42.696 of this total. 

Algeria.—Marketed production in Al- 
geria totaled 210 Bcf in 1975, an increase 
of 5.8% compared with that of 1974. 
Nearly all marketed natural gas produc- 
tion was exported as LNG. 

Algeria's state-owned company SONA- 
TRACH cancelled a contract in November 
1975 with Chemical Construction Corp. 
in a performance dispute over construction 
of the Arzew No. 1 gas liquefaction plant. 
Bechtel International, Inc., was named to 
complete the project. SONATRACH ex- 
pects deliveries of LNG from this plant, 
which will be exported to the United 
States. 


Algeria, Spain, and France jointly es- 
tablished the Segamo Co. to make eco- 
nomic feasibility studies on a proposed 
trans-Mediterranean pipeline to deliver gas 
from Algeria's Hassi R'Mel field to West- 
ern Europe. 

Canada.—Marketed production in Can- 
ada, which ranked fourth in total output, 
totaled 3.1 Tcf in 1975, an increase of 
only 196 over that of 1974. More than 
8596 of total Canadian production came 
from the Province of Alberta, with British 
Columbia accounting for most of the re- 
mainder. Exports to the United States 
totaled 948 Bcf, about 30.896 of total pro- 
duction. 

Canada's total proved gas reserves of 
57 Tcf at yearend 1975 remained about 
the same as in 1974. Exploration in the 
Canadian Arctic continued to decline. This 
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was due in part to the uncertainty of 
Government energy policies and extremely 
high operating costs. 

In 1975, Sun Oil Co., Ltd., drilled a gas 
discovery well on Garry Island, just off the 
Mackenzie Delta. Tests yielded gas flows 
at rates up to 17 MMef per day. 

Commercial development is planned for 
three fields in the Mackenzie Delta area, 
Imperial Taglu, Gulf-Mobil Parsons, and 
Shell Niglintgak. Gulf Oil Canada, Ltd., 
has awarded a contract for engineering 
and design, to include a gathering system, 
support facilities, and a 300-MMcf-per-day 
gas-processing plant at the Parsons Lake 
field. Shell Canada, Ltd., plans a 150- 
MMcf-per-day processing plant at Niglint- 
gak. 

Applications from two separate consortia 
for the right to construct pipeline facilities 
that would transport Mackenzie Delta gas 
to market were before the National En- 
ergy Board at yearend 1975. Canadian 
Arctic Gas Pipeline, Ltd., a consortium of 
U.S. and Canadian companies, was seeking 
permission to construct a pipeline that 
would transport both Mackenzie Delta and 
northern Alaska gas. Foothills Pipe Lines, 
Ltd., a partnership between Alberta Gas 
Trunk Line Co., Ltd., and Westcoast 
Transmission Co., Ltd., was advocating the 
construction of a line (Maple Leaf Pipe- 
line) that would transport only Canadian 
natural gas from the Mackenzie Delta. 

There have been seven significant gas 
discoveries to date in the Arctic Islands 
with estimated reserves totaling 15 Tcf. 
Drake Point and Hecla, the two largest 
discoveries, are located on the Sabine 
Peninsula of Melville Island. The remain- 
ing five are clustered in the Ellef Ringnes 
Island area. 

During 1975 the Polar Gas Project, 
under the management of TransCanada 
Pipelines, Ltd., continued to conduct re- 
search on the construction of a natural 
gas pipeline from the Canadian Arctic to 
southern Canada. Studies indicate a trans- 
mission system is technologically feasible. 
Investigation was expected to continue 
throughout 1976. 

Netherlands.—The Netherlands, West- 
ern Europe's largest natural gas producer 
and exporter, displaced Canada as the 
world's third ranking natural gas producing 
country during 1975. Marketed production 
totaled 3.2 Tcf an increase of 8.5% over 


937 


that of 1974, with the onshore Groningen 
field producing the largest share. 

Offshore exploration and development in 
the Netherlands was increased during 
1975, partly because of the Government’s 
decision to acquire a 40% interest in these 
operations. The first gas deliveries from 
the North Sea began in mid-1975 upon 
completion of a 110-mile, 36-inch pipeline. 
Initially, 100 MMcf per day was brought 
ashore but this was expected to climb 
rapidly, with annual production expected 
to reach 70 Bcf in 1976. Half of the gas 
will go to West Germany under a 24-year 
contract. 

In an effort to slow down the growth of 
energy consumption, the Netherlands Gov- 
ernment has approved plans to gradually 
phase out gas sales to electric power sta- 
tions and large factories after 1978. Prior- 
ity will be given to small consumers. Ex- 
ports will start to decline after 1978 and 
will virtually cease after 1994 because no 
new export contracts will be granted. 

Norway.—Most of Norway’s proved re- 
serves at yearend 1975 were in the offshore 
Ekofisk and Frigg oil and gas fields. De- 
liveries of natural gas through a 274-mile 
pipeline from the Ekofisk field to Emden, 
West Germany, were scheduled to begin 
in the last half of 1976. Development of 
the giant Frigg gasfield in the North Sea 
was expected to be delayed at least 2 
years because efforts were abandoned to 
salvage a $50 million drilling platform 


. Jacket that sank during installation. 


Romania.—The 1975 marketed produc- 
tion in Romania was estimated at 954 Bcf, 
a decrease of 5.7% from that of 1974. 
Most of the gas produced was used domes- 
tically. Although exploration and develop- 
ment drilling continued in the Ploiesti- 
Focsani oil and gas district, indications 
were that future exploration would be 
concentrated in the Black Sea area. An 
agreement was signed with Italy’s State- 
owned Ente Nazionale Idrocarburi (ENI) 
for future joint exploration in the Black 
Sea. 

United Kingdom.—North Sea oil and gas 
activity was at the higest level in its 12- 
year history during 1975. Although more 
exploration programs were in progress than 
at any other time, by mid-1975 emphasis 
was turning toward development and pro- 
duction. Brent oil and gas field, the largest 
in the United Kingdcm's waters, with gas 
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reserves of 3 Tcf, and 2,000 million barrels 
of oil, was expected to be the world's most 
northerly producing offshore field in the 
open sea when production was scheduled 
to begin in 1976. In June 1975, British Gas 
Corp. signed a 20-year contract for natural 
gas from Brent field. The gas will flow at a 
minimum of 500 MMcf per day from a 
300-mile 36-inch pipeline to St. Fergus, 
Scotland. Deliveries are expected to begin 
in 1980. The southern North Sea supplies 
about 30% of the total gas consumed in 
the United Kingdom. 

U.S.S.R.—The U.S.S.R. was second to 
the United States accounting for 21.6% 
of world production Its 1975 marketed 
production was estimated to have been 
10.2 Tcf, an increase of 10.9% over that 
of 1974. Exports of natural gas, mostly to 
Eastern European countries, climbed to a 
record high of more than 600 Bcf in 1975, 
compared with 496 Bcf in 1974. 

An agreement was signed in 1975 with 
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Iran involving the exportation of Iranian 
natural gas to Western Europe by means 
of an exchange arrangement. Iran will ex- 
port 473 Bcf per year for consumption in 
the industrial centers of southwestern 
U.S.S.R. under terms of the agreement. 
The U.S.S.R. in turn, will pipe Siberian 
gas to Iran's West European customers— 
West Germany, France, and Austria. De- 
liveries are scheduled to begin in 1981 and 
continue for 20 years. 

Natural gas production in western Si- 
beria climbed to 1.3 Tcf in 1975, with the 
Medvezhye field in Tyumen Province ac- 
counting for about 88% of this total. Uren- 
goiskoye, the U.S.S.R.'s largest gasfield, 
with estimated reserves of 178 Tcf, located 
60 miles east of Medvezhye, is scheduled 
for production in 1977. Most of the 
U.S.S.R.s gas reserves are located in 
western Siberia, near or above the Arctic 
Circle. 


TECHNOLOGY 


The shortage of natural gas continued 
to stimulate Government and industry re- 
search in coal gasification. Three pilot 
projects for development and testing of 
processes for the production of high-Btu 
gas from coal were operational, and three 
others were under construction at yearend 
1975. A pilot project involving the pro- 
duction of low-Btu gas from coal was also 
operational, and two others were under 
construction as of the same date. During 
the latter part of 1975, the Energy Re- 
search and Development Administration 
(ERDA) was in the process of preparing 
invitations for proposals covering the de- 
sign, construction, and operation of high- 
Btu and low-Btu coal gasification demon- 
stration plants. These facilities would pro- 
vide the final development step prior to the 
construction of a commercial plant. 
The Bureau of Mines continued its ex- 
periment in gathering methane from a 
coal deposit near Bula, W. Va. This 
project drained approximately 220 MMcf 
from a coalbed through a large air shaft 
during 1975. Some of the drained methane 
was sold to Consolidated Gas Supply Corp. 
for delivery to a nearby community. This 
experiment was being carried out with a 
dual purpose. To provide additional na- 


tural gas supplies for distribution; and to 
reduce coal mining hazards. 

Efforts to supplement natural gas sup- 
plies through the gasification of naphtha 
and natural gas liquids continued. As of 
yearend 1975, a total of 11 such synthetic 
gas plants were operational, 2 were under 
construction, and 2 were in the planning 
stage. 

Other gasification projects in progress 
involved biomass conversion. During 1975, 
Los Angeles County began the recovery of 
methane from the Palos Verdes sanitary 
landfill in cooperation with NRG NuFuel 
Inc. and Reserve Oil £ Gas Co. This 
project is expected to yield 2 Bcf of pipe- 
line-quality gas annually. In addition, 
projects for the production of pipeline- 
quality gas from animal waste by the pro- 
cess of anaerobic digestion were in various 
stages of development in Colorado, Okla- 
homa, and Texas. 

In addition, to gasification projects, 
research has also focused on fracturing 
techniques that stimulate flow from eco- 
nomically submarginal gas reservoirs. Most 
of this activity was in Wyoming, Colorado, 
and Utah, but one major project initiated 
during 1975 involved the massive hydraulic 
fracturing of Upper Devonian gas shales 
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in Mingo County, W. Va. These shales 
underlie about 12 Eastern States, including 
those that comprise the major northeastern 
markets, and are estimated to contain pro- 
ducible gas that may exceed the Nation's 
total current proved reserves. The U.S. 
Geological Survey is to provide coordina- 
tion and assistance in the resource assess- 
ment activities of the program. 
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During 1975, the U.S. Geological Sur- 
vey studied the methane-saturated Gulf 
coast salt water aquifers penetrated by 
193 wells in Texas and Louisiana. On the 
basis of this study, the Survey estimated 
that these aquifers in onshore reservoirs 
alone may contain up to 24,000 Tcf of 
methane. 


Table 2.—Gas pipeline failures reported during 1974-75 


Fatalities Injuries 
Total — 
System and cause number Non- Non- 
of failure of failures Employees employees Employees employees 
1974 1975 1974 1975 1974 1975 1974 1975 1974 1975 
Distribution: 
Corrosion 108 94 i de 8 1 8 6 27 23 
Damage by outside 
forces 756 744 1 CSR 16 5 13 7 203 119 
Construction defect 
or material 
failure 94 78 = um mE mu 4 1 28 2b 
Other causes 59 63 EN zc MN 2 11 15 25 24 
Total ee 1,017 979 1 EH 19 8 31 29 283 191 
Transmission and 
gathering: 
Corrosion .........-- 78 44 E 3 Ss 1 oe 2 4 4 
Damage by outside 
forces 222222 274 287 S 2a m Š 1 zs 8 5 
Construction defect 
or material 
failure 81 88 = 1 8 Ga SEN 5 SS S 
Other causes ...... 21 25 1 1 da ER 6 1 1 Sa 
Pot! 460 394 1 5 3 1 7 8 13 9 
Grand total 1,477 1,378 2 5 22 9 38 87 296 200 
Source: Office of Pipeline Safety, Department of Transportation. 
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Table 3.—Gross withdrawals and disposition of natural gas in the United States 


(Million cubic feet at 14.73 psia) 


Kentucky 
Louisiana 
Maryland ........ ... > 
Michigan -0> 
Mississippi i 
Missouri ee 3 


Pennsylvania 
South Dakota e 
Tennessee 


e sia .. 
West Virginia Sada 
Wyoming 


Total 


Arkansas 


Kentucky 


Maryland ....------------- 
Michigan 


New Mexico 
New Vork Een 


Pennsylvania 
South Dakota 


Virginia 
Wyoming 


Total 


Gross withdrawals 


From gas 
wells 


23,970 
125,349 
27 


92,265 
222,678 
108,962 


7,096 
202,306 
265,918 


18,669,212 
33,660 
edP 
91,270 


173,499 
130,743 


154,484 
249,882 


17,880,293 


From oil 
wells 


5,887 
104,614 


8) 
141,870 
882,571 


(3) 
78,637 


4,180,581 


5,261 
115,074 
251 
30,248 
194,154 
43,402 
44,383 
(3) 

(3 
140,413 


1,525,678 
68,606 


(8) 
76,356 


8,723,237 


Total 1 


29,857 
229,968 


183 


344,655 
22,849,793 


88,921 
253,227 
255 


7,242,408 . 
93 


103,901 
92,500 
30 
44,547 


3,963 
228 


85.810 
1,720,698 
84 


3 
154,484 
326,238 


21,103,530 


Disposition 
Marketed 

produc- Repres- 

tion suring 
27,865 : — 
. 128,985 89,504 
224 ES 
123,975 = 
865,354 60,060 
144,629 266 
88,187 e 
1,486 Set 
176 a 
886,782 1,779 
71,876 D 
7,758,631 134,607 
133 EEN 
69,133 63 
78,787 9,421 
33 ER 
54,873 750 
2,538 Dä 
1,244,779 8,298 
4,990 Ga 
81,206 = 
92,055 1,808 
1,638,942 83,488 
82,637 Se 
we 48 
17 EH 
8,170,798 653,815 
50,522 24,192 

7,096 

202,306 Za 
826,657 11,796 
21,600,522 1,079,890 
37,814 x 
160,270 82,556 
208 ia 
116,237 3,963 
318,308 47,808 
171,629 sa 
44,383 ES 
1,440 e 
346 da 
843,625 1,693 
60,511 SE 
7,090,645 126,304 
102,118 176 
74,345 6,293 
30 SE 
40,734 611 
2,565 as 
1,217,430 8,128 
7,628 De 
24,786 eN 
84,960 850 
1,605,410 83,486 
84,676 ME 
27 35 
7,485,764 471,714 
55,354 20,447 
6,723 Ve 
154,484 de 
816,128 6,892 
20,108,661 860,956 


1 Marketed production plus quantities used in repressuring and vented and flared. 
2 Partly estimated; includes direct losses on producing properties and residue blown to the air. 
8 Not reported separately, included under Gross Withdrawals From Gas Wells.” 


Source: 


Vented 


and 
red 2 


1,492 
11,524 
26 
1,716 
1,560 
2,957 


889 
81,572 
1,268 
10,787 


3,901 
2.187 
1,227 


17,860 
34,199 
98 
376 
5,259 


6,102 
169,881 


1,107 
10,401 
47 
1,318 


1.587 
2.516 


846 
25,459 
1,612 
11,862 
3,202 
1,898 
1,642 
2,155 
81,802 
96 

4 

585 
81,295 
1,806 


8,223 
138,918 


Figures based on reports received from State agencies and Bureau of Mines estimates. 
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Table 4.—Gas and oil well completions in the United States, by State, 1970-75 


Sai Gas completions 1 Oil completions ? 
e e A E A e e JJ U A U J U J E UU. 
1970 1971 1972 1973 1974 1975 1970 1971 1972 1973 1974 1975 
Alabama 5 6 9 10 16 26 7 8 13 18 16 20 
Alaska  .---.--------- b 1 2 3 4 4 67 27 12 20 27 44 
Arizona 222 DE 2 1 1 a zx 1 ds b ge 3 SEH 
Arkansas ....... -...- 36 29 39 40 41 23 100 127 96 91 99 147 
California 56 60 62 65 69 46 1,697 1,459 1,045 879 1,567 1,854 
Colorado 47 148 124 148 201 300 142 154 300 228 218 328 
Florida ......--..---- ee m ge aks EM Es 14 8 65 24 9 16 
Illinois .. enen 5 16 18 13 11 5 311 252 255 240 357 460 
Indiana 4 2 5 8 21 17 93 81 92 67 136 145 
Kansas een en 108 112 368 384 389 438 1,044 1,099 880 592 989 1,094 
Kentucky 7 111 135 166 157 127 128 275 244 230 158 195 304 

Louisiana: 

North --..-......- 157 237 451 269 458 413 263 390 291 234 326 402 
South ...--------- 232 200 284 284 190 220 497 398 875 387 283 373 
Offshore 150 184 133 231 141 182 382 258 253 287 216 181 
Total Louisiana. 539 621 818 784 789 815 1,142 1,046 919 858 825 956 
Michigan 2 19 33 34 41 52 33 49 81 87 73 116 169 
Mississippi 2 12 13 13 28 26 31 211 175 87 70 67 83 
Missouri: . — 1 ge PPS 2 1 10 6 M NON 1 6 
Montana 74 33 125 128 145 279 64 45 83 46 60 100 
Nebraska ...-.------- 2 1 2 Se 5 1 39 47 48 33 40 74 
New Mexico 159 186 288 498 468 617 341 401 502 280 350 487 
New York .......---- 17 7 22 27 98 236 69 83 96 97 158 142 
North Dakota ` 1 1 TS SS ER ^ 48 49 28 40 42 69 
OhlO PA 683 608 721 940 1,050 555 603 391 426 393 567 550 
Oklahoma 321 238 841 539 744 638 1,343 1,174 1,025 898 1,149 1,743 
Pennsylvania ......---- 250 199 297 434 468 640 441 394 534 525 671 691 
South Dakota ES MEN SR SE RS Si a 2 4 5 1 5 
Tennessee 4 23 9 10 12 38 24 57 14 24 61 46 
TEXAS acacia 774 810 948 1,475 1,843 2,135 4,137 3,880 8,968 3,686 4,402 6,074 
EIER, ura 10 6 13 25 12 19 29 30 73 104 118 110 
Virginia eene in a Se 18 7 55 26 sa zu =s Se de 2 
West Virginia 553 496 488 514 556 556 192 133 84 72 121 120 
Wyoming 45 43 52 61 40 78 627 405 345 381 418 620 
Grand total .... 3,840 3,830 4,928 6,335 7,239 7,680 13,020 11,858 11,306 9,902 12,784 16,408 


1 Includes multiple completion wells that produce gas from all zones. 
2 Includes multiple completion wells that produce gas from one or more zones but oil from at 


least one zone. 


Source: American Petroleum Institute Quarterly Review of Drilling Statistics for the United 
States, Annual Summaries 1970 to 1975, inclusive. 
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Table 5.—Exploratory wells drilled in the United States, by State, 1970-75 


a Gas completions ? Oil completions 2 
ate — "n — — — — — .— 
1970 1971 1972 1973 1974 1975 1970 1971 1972 1973 1974 1975 
Alabama 1 2 6 5 4 8 2 3 2 4 5 4 
Alaska 1 = 1 1 8 8 23 1 8 2 2 6 
Arizona Së 1 1 Se Se ms Lr ER za 8 SE 
Arkansas 4 2 1 2 2 1 7 9 7 4 8 9 
California 8 5 9 17 16 17 28 21 17 17 28 36 
Colorado 2 15 27 29 29 26 19 26 29 71 38 25 37 
Florida SE? sE Ds zu mm á 2 m 2 8 2 Se 
Illinois 2 4 2 1 3 de 16 24 20 22 2b 29 
Indiana 3 1 3 3 6 5 1 11 11 1 15 
Kansas — 14 26 40 33 37 131 131 117 98 98 115 
Kentucky .......-- 26 12 18 16 20 21 21 23 30 18 24 58 
Louisiana 69 72 79 54 61 82 40 43 24 22 24 30 
Michigan ......... 7 13 21 31 34 17 9 26 34 38 50 55 
Mississippi 2 3 4 15 6 5 25 13 9 18 23 23 
Missouri as Ss zc ER 1 1 a Sg ES ERN SEN Sie 
Montana 20 16 29 28 35 44 21 4 15 10 10 14 
Nebraska  ..---.-- c mx OM es 8 1 10 7 10 1 18 17 
New Mexico 8 7 21 2b 48 36 16 6 14 9 8 26 
New Lor 2 3 3 3 19 9 Gap Se 1 2 Gi 1 
North Dakota 22 eu Ss ms cu = 7 8 7 4 11 14 
Ohio 23222 17 7 24 31 117 87 1 Sa 2 ES 20 10 
Oklahoma `. 43 27 55 69 61 52 59 42 37 35 51 59 
Pennsylvania 21 3 20 41 42 46 2 1 3 3 11 11 
South Dakota ..... Su Su SE SN met EN KS 2 ES A sá 4 
Tennesse 1 14 7 8 11 30 5 16 4 6 17 13 
Texas ~~... 179 172 183 410 562 571 256 186 179 207 278 311 
Utah a-lcosecrsenm 4 4 2 18 4 6 9 8 22 4 4 7 
Virginia m E ec 2 b 2 M = e ER ER 2 
West Virginia 31 18 35 39 53 42 e: 1 1 4 5 3 
Wyoming 7 10 16 16 19 29 66 33 45 34 54 63 
Total! 471 437 601 900 1,194 1,171 790 651 684 619 814 972 


1 Includes multiple completion wells that produce gas from all zones. 
2 Includes multiple completion wells that produce gas from one or more zones but oil from at 
least one zone. 


Source: American Petroleum Institute Quarterly Review of Drilling Statistics for the United 
States, Annual Summaries 1970 to 1975, inclusive. 
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Table 6.—Producing gas and condensate wells in the United States * 


1 Based on State reports, State estimates, and World Oil magazine. 
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Dec. 31, Dec. 31, Dec. 31, Dec. 31, Dec. 31, Dec. 31, 
PAD district and State 1970 1971 1972 1973 1974 197 
District 1: 
Maryland 16 14 16 15 15 15 
New York ee 600 600 650 789 700 900 
Pennsylvania 16,239 16,586 16,600 16,600 17,123 17,500 
Virginia . .. ee 115 115 130 178 17 186 
West Virginia . À 20,702 21,025 21,324 21,400 21,450 21,700 
Total: A omuz 87,672 88,340 88,720 88,982 89,462 40,301 
District 2: 
H ¹˙¹ eese ef 8 14 31 36 37 41 
Inn ³ĩðV anaa 50 83 87 106 474 478 
Kansas ese oc 8,660 8,585 8,621 8,785 8,800 8,865 
Kentucky _.. .. ~~~ 6,913 7,413 7,099 7,224 7,307 7,886 
Michigan 1,235 1,171 1.317 1,145 503 209 
Missouri 11 2 3 2 3 3 
Nebraska 35 29 29 29 25 19 
North Dakota 29 29 21 44 34 18 
AAA AO 7,789 8,179 8,630 9,406 10,038 10,382 
Oklahoma 8,168 8,507 8,457 8,868 9,401 9,769 
South Dakota d ius rb r 10 r 20 20 
Tennesse 15 20 45 6 13 5 
» ˙1Üwꝛ RA 32,913 34,032 r 34,345 r 35,661 r 36,655 37,195 
District 3: 
Alabama . NN 2 = 15 15 6 9 
Arkansas 2. cc --cecssanaca 1,008 1,013 1,041 876 1,172 1,128 
Louisiana 9,690 9,748 9,456 10,551 9,248 9,182 
Mississippi 325 400 252 250 239 248 
New Mexico 8,848 9,388 9,679 9,711 9,915 10.352 
TOXAS a e 23,417 23,280 23,373 23,805 24,646 26,184 
Total. si ee 43,290 43,829 43,816 45,208 45,226 47,108 
District 4: 
Sers 861 928 934 1.050 1,847 1,662 
Montan 739 1.056 1.116 1.118 1.450 1.235 
CC A ee U 173 178 200 158 114 271 
Wyoming ENN 800 840 887 850 900 950 
ged REESEN 2,573 3,002 3,137 3,176 3,811 4,118 
District 5: 
ASS. 51 40 50 52 52 61 
Kiens? atan 4 5 4 4 1 1 
California 980 962 1.086 1.095 1.142 1.585 
Total ee 1,035 1,007 1,140 1,151 1,195 1,647 
Total United States `. en 117,483 120,210 7121,168 T 124,178 r 126,349 130,364 
r Revised. 
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Table 8.—Quantity and value of natural gas delivered 


Residential Commercial 

. Quantity Number of Quantity Number of 
Region and State ^ (million Value consumers (million Value consumers 

cubic (thou- (thou- cubic (thou- (thou- 

feet) sands) sands) feet) sands) sands) 

New England: 
Connecticut 3 32,143 $105,846 373 15,383 $41,088 29 
Maine, Vermont, 

New Hampshire ..... 5,578 14,773 66 3,621 7,768 6 
Massachusetts 90,226 284,392 1,033 33,819 89,654 68 
Rhode Island 13,043 40,238 154 4,129 11,446 10 

ell! 140,990 445,249 1,626 56,952 149,956 113 

Middle Atlantic : 
New Jersey 129,406 348,361 1,624 52,147 121,867 179 
New York | mm 327,384 830,246 3,810 117,012 238,938 238 
Pennsylvania 272, 634 527,274 2,160 92,911 159,621 147 
Total u uu LL 729,424 1,705,881 7,594 262,070 520,426 564 
East North Central: eee AAA 
ines 478,602 771, 985 2,911 214,028 281,661 224 
Indiana 162,858 236,958 1,087 68,545 85,887 99 
Miehs enn 334,866 542,818 2,068 177,218 263,700 166 
ooo (( 427,817 643,437 2,559 163,976 220,384 198 
Wisconsin 119,981 209,487 868 61,866 83,767 74 
Total 222222222 1,524,124 2,404,685 9,493 685,633 935,399 761 
West North Central 
IOWA AAA aa 94,370 134,665 623 62,724 68,432 75 
Kansas 98,372 101,225 651 48,714 33,228 65 
Minnesota 114,416 179,519 724 62,412 78,140 69 
Missouri 155,178 231,991 1,085 77,692 93,075 88 
Nebraska 53,803 68,922 356 40,999 40,712 56 
North Dakota 10,200 15,392 65 12,371 13,645 9 
South Dakota ......... 11,969 16,721 88 11,227 11,205 11 
Total, ee 538,808 148,435 3,587 316,139 338,432 873 
South Atlantic : 
Delaware .......------- 6,985 16,945 78 2,964 5,685 5 
Florida 15,209 41.657 373 25,768 49,706 38 
Georgia 222222 87,184 130,514 846 45,152 50,074 66 
Maryland and District 

of Columbia 82,380 192,088 854 32,836 67,513 64 
North Carolina 27,466 55,591 306 18,144 31,534 48 
South Carolina 18,211 38,789 259 15,115 19,861 26 
Virginia 48,802 109,512 481 25,585 46,744 41 
West Virginia 51.296 74,533 400 22,761 28,406 35 

TOTAL 26.32% can uiu 337,533 659,629 3,597 188,325 299,473 318 

East South Central: FF C AI e | 
Alabama ..------------ 52,314 82,028 603 32,153 34,822 43 
Kentucky 7222 79,156 97,124 585 33,512 36,092 56 
Mississippi cocine... 29,530 41,578 347 15,204 15,888 36 
Tennesse 44,020 56,830 432 38,569 45,010 57 

Total oros 205,020 277,560 1,967 119,438 181,812 192 

West South Central: 
Arkansas 48,543 54,174 411 32,676 29,810 52 
Louisiana 96,221 131,630 914 27,427 27,811 66 
Oklahoma .......------ 79,921 97,344 680 39,968 37,690 74 
Ni WEE 232,320 353,823 2,693 81,836 106,960 241 

llt 457,005 636,971 4,698 181,907 201,771 433 

Mountain : 

Arizona ....-..-------- 37,931 58,186 526 29,494 34,773 45 
Colorado 222222 99,933 115,622 679 72,843 73,207 86 
ed eg 14,089 30,728 119 11.493 18,320 17 
Montana 22222 24,097 31,230 159 16,233 17,872 21 
Nevada 222 11.091 21,627 109 9,989 16,282 5 
New Mexico 27,826 37,006 240 12,491 12,491 25 
Utah AER 59,736 72,758 294 6,018 9,159 14 
Wyoming 12,128 12,334 101 10,159 6,857 10 


Tot! 286.831 379,491 2,221 168,720 188,961 223 


See footnotes at end of table. 


to consumers in 1975, by type of consumer and by State 


Industrial 1 


NATURAL GAS 


Electric utilities 


Other consumers 2 


Total 
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Quantity Quantity Quantity Quantity 

(million Value (million Value (million Value (million Value 

cubic (thou- cubic (thou- cubic (thou- cubic (thou- 

feet) sands) feet) 3 sands) feet) sands) feet) sands) 
15,553 $34,948 344 $469 545 $1,205 63,968 $183,556 
3,330 4,853 732 505 273 481 13,534 28,380 
23,986 54,976 1,437 1,746 3,993 10,418 153,461 441,186 
5,820 12,391 11 14 104 178 23,107 64,267 
48,689 107,168 2,524 2,734 4,916 12,282 254,070 717,389 
52,361 88,961 8,601 8,455 1,199 2,344 243,714 569,988 
104,429 156,017 13,613 13,572 11,261 17,804 573,699 1,256,577 
261,447 286,807 1,213 1,333 6,080 9,527 634,285 984,562 
o 418,237 531,785 23,427 23,360 18,540 29,675 1,451,698 2,811,127 
352,291 430,852 34,176 39,542 1,690 1,529 1,080,787 1,525,569 
223,383 201,491 10,994 8,993 1,956 1,856 461,136 535,185 
301,573 378,173 47,151 61,956 4,131 6,075 865,539 1,252,722 
341,612 379,531 6,139 7,968 5,381 7,198 944,925 1,258,518 
152,443 160,522 19,935 16,745 5,619 4,787 859,844 475,308 
1,371,302 1,550,569 118,395 135,204 19,377 21,445 3,718,831 5,047,302 
121,489 94,640 46,929 32,240 4,191 2,670 329,703 332,647 
124,378 67,164 127,818 64,548 2,991 1,466 402,273 267,626 
100,539 84,051 22,109 12,376 27,239 26,040 327,315 380,126 
89,913 72,110 26,320 14,950 13,627 11,594 362,130 423,720 
72,792 49,863 37,659 23,424 2,118 2,148 207,371 185,069 
1,975 1,979 157 102 54 100 24,757 31,218 
5,813 3,499 3,232 2,046 261 208 32,502 33,679 
516,899 373,306 264,824 149,686 49,881 44,226 1,686,051 1,654,085 
6,957 9,684 1,697 2,389 Gg TN 18,603 34,653 
83,364 85,531 141,153 78,905 5,977 4,220 271,471 260,019 
145,479 122,639 40,282 26,425 4,286 4,097 322,383 333,749 
43,165 59,222 451 459 4,630 6,915 163,462 326,197 
62,094 84,634 101 93 3,471 6,181 111,276 178,033 
70,329 72,298 14,566 11,187 2,087 1,688 120,308 143,823 
56,427 40,070 499 350 6,773 8,805 118,083 205,481 
66,155 67,015 358 227 2,015 1,822 142,585 172,008 
513,970 541,093 199,104 120,035 29,239 33,728 1,268,171 1,653,958 
153,540 114,541 5,994 6,456 1,286 1,092 245,287 238,939 
64,856 48,837 272 248 4,985 4,736 182,781 187,037 
98,848 71,269 31,507 22,717 8,718 6,678 183,807 158,130 
111,281 83,572 35 Ba 3,919 2,853 197,789 188,265 
428,525 318,219 37,773 29,421 18,908 15,359 809,664 772,371 
128,151 86,117 31,818 21,382 615 342 241,803 191,325 
922,673 702,154 356,130 191,954 23,235 12,640 1,425,686 1,066,189 
142,812 102,396 300,848 157,945 1,838 1,408 565,387 96,783 
1,396,790 1,322,760 1,353,290 1,170,596 34,913 15,641 3,099,149 2,969,780 
2,590,426 2,213,427 2,042,086 1,541,877 60,601 30,031 5,332,025 4,624,077 
50,868 38,507 17,693 13,747 3,144 3,060 139,130 148,273 
65,609 42,318 52,930 31,652 3,445 2,291 294,760 265,090 
29,898 35,011 18 11 684 528 56,182 84,598 
31,631 30,018 1,059 516 2,421 2,552 75,441 82,188 
10,043 11,389 25,152 31,188 4,976 6,877 61,251 87,363 
57,118 35,871 64,239 34,432 10,309 5,670 172,638 125,476 
48,104 33,336 2,725 1,739 37 36 116,620 117,028 
43,618 22,594 819 650 94 45 66,818 42,480 
337,644 249,050 164,635 113,935 25,110 21,059 982,840 952,496 
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Table 8.—Quantity and value of natural gas delivered to consumers 


Quantity 
Region and State (million 

cubic 

feet) 

Pacific : 

Alaska 10,393 
California 631,398 
Geer. 8 28,749 
Washington 34,349 
Let! 704,889 
Total United States 4,924,124 


— 


Residential | Commercial 

Number of Quantity Number of 
Value consumers (million Value consumers 

(thou- (thou- cubic (thou- (thou- 

sands) sands) feet) sands) sands) 
$16,909 25 8,475 $10,323 4 
993,820 6,181 232,911 301,853 389 
63,133 232 15,896 29,614 30 
78,110 289 31,662 57,878 88 
1,151,972 6,727 288,944 399,668 461 
8,409,873 41,516 2,268,128 3,165,898 3,438 


1 Includes refinery fuel use of 945,557 million cubic feet and 26,246 million cubic feet for carbon 
2 Includes deliveries to municipalities and public authorities for institutional heating, street 


3 Source: Federal Power Commission. 


NoTE.—All quantities at pressure base of 14.73 psia. 


in 1975, by type of consumer and by State— Continued 


Industrial 1 
Quantity 
(million Value 
cubic (thou- 
feet) sands) 
22,888 $18,157 
581,609 646,168 
57,332 55,096 
92,142 123,839 
753,471 843,260 
6,979,063 6,727,877 


black production. 


lighting, etc. 


Electric utilities 


Quantity 
(million 
cubic 

feet) 3 


19,616 
ies 


294,105 
3,146,873 


Value 
(thou- 
sands) 


$10,084 
Tu 


315,038 
2,431,290 


NATURAL GAS 


Other consumers 2 


Quantity 
(million 
cubic 
feet) 


5,940 
7,328 
326 
13,594 
240,165 


Value 
(thou- 
sands) 


$3,718 
7,702 
314 
11,734 
219,539 


Total 
Quantity 


(million 
cubic 
feet) 


158,479 
2,055,008 
17,558,368 


949 


Value 
(thou- 
sands) 


$59,191 
2,254,494 
47,846 
260,141 


2,721,672 
20,954,477 
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NATURAL GAS 


Table 10.—Comparison of actual firm requirements and firm curtailments 


for year April 1975 through March 1976 with projections 


for year April 1976 through March 1977 
(Million cubic feet) 


Alabama-Tennessee Natural Gas Co 
Algonquin Gas Transmission Co -- 
Arkansas Louisiana Gas Co 
Bluefield Gas Co 
Caprock Pipeline Co 
Cities Service Gas Co 
Colorado Interstate Gas Co 
Columbia Gas Transmission Corp - 
Commercial Pipeline Co., Inc 
Consolidated Gas Supply Corp ---- 
East Tennessee Natural Gas Co 
Eastern Shore Natural Gas Co 
El Paso Natural Gas Co .........- 
Florida Gas Transmission Co 
Gas Gathering Corp 
Granite State Gas Transmission, Inc 
Great Lakes Gas Transmission Co 
Inter-City Minnesota Pipeline, Ltd 
oad ebraska Natural Gas Co., 

Kentucky-West Virginia Gas Co .. 
Lawrenceburg Gas Transmission 


orp 
Louisiana-Nevada Transit Co 
McCulloch Interstate Gas Corp 
Michigan Wisconsin Pipe Line Co - 
Mid Louisiana Gas Co 222 
Midwestern Gas Transmission Co . 
Mississippi River Transmission Corp 
Montana-Dakota Utilities Co 
National Fuel Gas Supply Corp 
Natural Gas Pipeline Co. of America 
North Penn Gas Co 
Northern Natural Gas Co 
Northwest Pipeline Corp 
Pacific Gas Transmission Co 
Panhandle Eastern Pipeline Co ... 
South Georgia Natural Gas Co 
a Texas Natural Gas Gathering 
Southern Natural Gas Co 
Tennessee Gas Pipeline Co 
Tennessee Natural Gas Lines, Ine 
Texas Eastern Transmission Corp - 
Texas Gas Pipe Line Corp 
Texas Gas Transmission Corp ---- 
Transcontinental Gas Pipe Line 

Corp 
Transwestern Pipeline Co 
Trunkline Gas Co 
United Gas Pipe Line Co 
Valley Gas Transmission, Ine 
West Texas Gathering Co 


Western Gas Interstate Co 
Western Transmission Corp ...... 
zei dud 


Net requirements 
Net curtailments 
Net curtailments as a percent of 

net requirements 


NA Not available. 
1No data for 1976—77 submitted. 


Total for year April 1975- 


Firm 
require- 
ments 


85,447 


450, 310 
2 367, 194 
719,774 
11,796 


86 
153,818 
1,038,163 


18,060,374 


14,211,357 
XX 


XX 


XX Not applicable. 


March 1976 
Actual 


tailed 
3,054 


16,715 
148,403 


138,248 
251 
406,079 


52,050 
26,522 


772 
221,289 


535 
402 


30,273 
2.830 
55,576 


213,816 
50,139 
49,845 

133,154 

21 
2,105 

203,647 
3,690 

270,052 

129,550 

363,349 
89,068 


242,843 
721,944 


108 
NA 
3,575,880 
XX 
2,800,700 


XX 


Per- 
cent 
cur- 
tailed 


10.45 
11.73 
31.50 


24.79 
07 
28.05 


2 Reported only actual and projected deliveries. No curtailment claimed. 


Source: Federal Power Commission. 


Total for year April 
March 1977 
Projected 

Firm Defi- 
require- ciency 
ments 
32,482 6,239 
154,468 21,113 
482,720 173,628 
1,151 PA 
1,828 e 
588,588 169,596 
312,312 11,191 
1,449,103 387,829 
465 S 
691,160 74,464 
80,263 25,061 
4,466 807 
1,428,994 402,813 
34,232 NS 
(1) (2) 
3,733 SES 
88,741 La 
7,624 Ene 
84,686 eg 
27,157 x= 
5,528 1,980 
4,620 735 
4,591 te 
821,292 54,866 
31,165 7,436 
327,381 49, 563 
225,818 8 
42,022 ENS 
227,371 25,976 
1,201,892 234,747 
26,860 M 
858,733 154,330 
458,328 47,720 
360,365 die 
717,911 200,193 
14,797 307 
34,851 "- 
588,970 43,879 
1,337,432 259,016 
34,501 7,737 
1,030,879 297,106 
2,46 ES 
771,162 219,584 
1,059,390 455,319 
366,664 127,119 
593,117 286,573 
1,605,954 839,937 
6,95 SCH 
83,821 m 
9,580 78 
N NA 
18,388,573 4,586,942 
14,556,473 
XX 8,624,684 
XX XX 


951 


1976- 


952 


Table 11.—Comparison of actual and firm requirements and firm curtailments 


MINERALS YEARBOOK, 1975 


for heating season November 1975 through March 1976 with projections 
for year November 1976 through March 1977 


(Million cubic feet) 


Heating Season November 1975- Heating Season November 1976- 
M March 


Alabama-Tennessee Natural Gas Co 
Algonquin Gas Transmission Co 
Arkansas Louisiana Gas Co ...... 
Bluefield Gas Co 
Caprock Pipeline Co ...........-.- 
Cities Service Gas Co 
Colorado Interstate Gas Co 
Columbia Gas Transmission Corp .. 
Commercial Pipeline Co., Ine 
Consolidated Gas Supply Corp 
East Tennessee Natural Gas Co 
Eastern Shore Natural] Gas Co .... 
El Paso Natural Gas C(o 
Florida Gas Transmission Co 
Gas Gathering Corp 
Granite State Gas Transmission, Inc 
Great Lakes Gas Transmission Co . 
Inter-City Minnesota Pipelines, Ltd 
e ebraska Natural Gas Co., 
Kentucky-West Virginia Gas Co -- 
ee Gas Transmission 
Üouislana-Nevada Transit Co 
McCulloch Interstate Gas Co ..... 
Michigan Wisconsin ripe Line Co .. 
Mid Louisiana Gas Co ..........- 
Midwestern Gas Transmission Co .. 
Mississippi River Transmission Corp 
Montana-Dakota Utilities Co ..... 
National Fuel Gas Supply Corp 
Natural Gas Pipeline Co. of America 
North Penn Gas Co .........-..-.- 
Northern Natural Gas Co ........ 
Northwest Pipeline Corp .......- 
Ohio River Pipeline Corp 
Pacific Gas Transmission Co 
Panhandle Eastern Pipeline Co 
South Georgia Natural Gas Co 
dr Texas Natural Gas Gathering 


Southern Natural Gas Co 
Tennessee Gas Pipeline Co ....... 
Tennessee Natural Gas Lines, Ine 
Texas Eastern Transmission Corp . 
Texas Gas Pipe Line Corp ....... 
Texas Gas Transmission Corp 
Transcontinental Gas Pipe Line 
Corp ee 
Transwestern pele CO: Seuss 
Trunkline Gas Co 
United Gas Pipe Line Co 
Valley Gas Transmission, Ine 
West Texas Gathering Co 
Western Gas Interstate Co 
Western Transmission Corp ...... 


fr aces 

Net requirements 

Net curtailments 2 
Net curtailments as a percent of 

net requirements .........--.--- 


NA Not available. 
1 No filing made for Sept. 30, 1975. 


XX Not applicable. 


arch 1976 1977 
Actual Projected 
Firm Volume Per- 
o A Gent eme Ze 

ments tailed tailed ments 
15,540 3,351 21.56 16,122 4,589 
84,914 12,047 14.19 89,691 13,773 
218,743 66,627 30.4 228,473 73,472 
775 s Bes 766 — 
721 eh E 798 Së 
280,467 72,626 25.89 297,292 89,420 
181,430 98 0 194,272 9,693 
847,997 244,875 28.88 847,878 235,597 
301 Ge pare 801 SE 
333,683 17,718 5.31 359,018 30,341 
40,282 10,172 25.25 40,472 10,023 
3,442 126 21.09 1,91 785 
596,219 111,690 18.78 613,801 200,816 
19,193 M E 18,85 DEN 
959 BN e (1) (1) 
2,065 TE 2a 2,117 = 
86,964 NS GR 86,777 Z= 
8,932 a SC 8,614 SE 
89,778 UN 8 41,366 ec 
11,458 Se ES 11,672 = 
2,299 535 28.27 2,299 810 
1,915 841 17.81 2,153 549 
2,333 zd FON 1,719 BH 
439,179 17,707 4.03 426,512 16,666 
12,404 1,480 11.93 16,210 8,078 
140,130 21, 048 15.02 139,284 23,800 
118,187 22 133,444 TM 
S ees ae 27,880 zi 
121,137 = Ee 135,691 13,349 
523,381 11,968 2.29 514,201 22,515 
15,387 pes ge 15,424 
410,919 40,142 9.77 415,680 58,221 
222,600 44,262 19.88 223,640 43,462 
( 0 () ( (3) 
162,312 NN pur 153,839 = 
350,783 79,475 22.66 854,326 90,886 
6,550 4 ; 8,157 106 

15,283 my = 13,55 
273,256 1,085 .40 273,256 2,828 
622,873 96,547 15.50 617,91 104,416 
18,682 8,690 19.75 19,509 8,997 
443,66 104,012 23.44 452,895 116,208 
668 ae BS 1,118 Sei 
341,211 34,176 10.02 353,419 83,339 
483,167 145,985 30.21 501,183 194,471 
152,515 43,883 28.77 151,511 58,265 
249,107 111,053 44.58 247,636 122,852 
691,618 800,778 43.49 705,188 359,527 
8,0 = 2s 2,70 SR 
89,700 cum = 85,080 ees 
3,145 108 3.28 3,664 65 
NA NA NA (2) (2) 
8,612,562 1,598,199 18.56 8,754,246 1,987,418 
6,985,378 XX XX 7,161,481 XX 
XX 1,265,534 XX AX 1,595,237 
XX XX 18.12 XX XX 


? First report received was for period ending Apr. 30, 1976. 


3 Was granted exemption from further filing by Order dated Dec. 8, 1976. 
Source: Federal Power Commission. 
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Table 12.—Comparison of actual interruptible sales and curtailments 
for year April 1975 through March 1976 with projected requirements 


and deficiencies for year April 1976 through March 1977 
(Million cubic feet) 


Actual—Year Projected—Year 
April 1975-March 1976 April 1976-March 1977 
Inter- Per- Inter- Per- 
ruptible Volume cent ruptible Volume cent 
require- cur- cur- require- defi- defi- 
ment tailed tailed ment ciency cient 
Alabama-Tennessee Natural Gas Co .. 11,128 10,523 94.56 10,864 10,238 98.78 
Algonquin Gas Transmission Co ...... 12,678 12,673 100.00 12,187 12,187 100.00 
Arkansas Louisiana Gas Co 23,532 23,532 100.00 27,650 27,650 100.00 
Bluefield Gas Co 121 SEH "E 154 CH " 
Colorado Interstate Gas Co 45,573 15,765 34.59 42,884 17,201 40.11 
East Tennessee Natural Gas Co ...... 22,114 19,489 88.13 21,953 21,003 95.67 
Eastern Shore Natural Gas Co 2,370 2,088 88.10 3,863 3,863 100.00 
Florida Gas Transmission Co .......- 121,306 65,578 54.06 110,828 55,557 50.13 
Granite Siate Gas Transmission, Inc 668 233 34.88 437 204 46.68 
Kansas-Nebraska Natural Gas Co., Inc 34,983 3,535 10.10 33,327 8,742 26.23 
Louisiana-Nevada Transit Co 350 d E 97 49.48 
Mississippi River Transmission Corp . 3,394 E SS ¿š e ae 
Montana-Dakota Utilities Co ........ 18,355 Soe Ser 18,193 i am 
Northern Natural Gas Co 217 Bh Do s Se "ERE 
Northwest Pipeline Cord 10,927 10,460 95.73 9,604 9,475 98.66 
Panhandle Eastern Pipeline Co 70,979 38,350 54.03 67,511 35,406 52.44 
South Georgia Natural Gas Co 21,254 7,338 34.53 19,753 11,956 60.53 
Southern Natural Gas Co 165,802 125,274 75.56 165,802 134,618 81.19 
Tennessee Natural Gas Lines, Ine 4,060 1,408 34.68 . 3,74 3,740 100.00 
Texas Gas Transmission Corp ....... 4,076 4.070 99.85 4,080 4,076 99.90 
Transwestern Pipeline Co SEN 864 e = 146 eis we 
Michigan Wisconsin Pipe Line Co .. 30,273 ee 2 EM ere m 
Natural Gas Pipeline Co. of America 22 D e e 14 BS 
Mid Louisiana Gas Co ........-.-...- as E SE 1,206 1,206 100.00 
d d WEE 613,041 340, 316 55.51 554,398 357,170 64.43 
Net requirements and net 
curtailments 600,976 329,560 54.84 542,673 346,289 63.81 


953 
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Source: Federal Power Commission. 
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Table 16. Underground storage statistics, December 31, 1975 
(Million cubic feet at 14.73 psia and 60? F) 


Total 
stored gas 
Number Type of reservoir in under- 

of — . '.. . N Mber ground 

State reser- Non- of reservoirs 
voirs asso- Oil wells (million 

ciated and Oil Water Other cubic 

gas gas feet) 
Arkansas 5 5 => ae E See 22 11,920 
California 8 5 3 i E 25 355 202,157 
Colorado 7 4 2 Gë = 11 66 18,822 
Illinois 31 8 Be 1 22 PE 1,580 674,629 
Indiana 27 17 m T 10 as 892 74,368 
OWA AA 8 Bes dE Sá 8 sá 356 183,465 
Kansas 17 17 . = ae Se 771 98,135 
Kentucky ....... 21 15 2 NE 4 Se 1,144 102,236 
Louisiana . 6 6 oe - = = 135 196,501 
Maryland 1 1 þa = =$ >% 68 26,004 
Michigan 40 35 1 1 2 29 2,642 498,265 

Minnesota 1 "P Le - 1 — 46 ; 
Mississippi 4 3 ee ER za 21 69 65,465 
Missouri: 1 Se e ENS 1 m 82 29,278 
Montana 5 5 = = == S= 134 133,086 
Nebraska 1 1 Een S ae E 15 27,487 
New Mexico 2 1 VE SES 1 ieu 46 23,349 
New York ...--- 19 19 = M Ss m 166 109,858 
Ohio 22 22 ld de e d 3,102 387,470 
Oklahoma 12 11 1 ba "— Des 221 231,776 
Pennsylvania 68 68 os SR es S 2,071 607,714 
Texas 18 7 6 5 Ge M 223 110,421 
Utah -.-.... . 2 AS ES E 2 T 12 3,990 
Washington 2 E Ss ge 2 E 71 21,784 
West Virginia 38 87 1 Se zt. E 1,328 391,193 
Wyoming 10 9 bg es 1 La 29 42,691 
Total ....- 376 296 16 7 52 5 16,246 4,276,984 
1 Coal. 
2 Salt. 


Source: American Gas Association. 
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Total 


reservoir 
capacity 
(million 


cubic 
feet) 


42,571 
424,494 
37,280 


455,018 
93,385 


6,643,539 
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Table 17.— Natural gas stored and withdrawal statistics 
(Million cubic feet at 14.73 psia) 


1974 1976 
State Total Total Net Total Total Net 
stored withdrawn stored stored withdrawn stored 

Alabama 410 621 — 211 434 582 —98 
Aa... SS Sasa 13,258 = 13,253 15,555 = 15,555 
Arkansas 1.788 1.448 3 1,555 1,225 330 
California: —. .. L L. 129,945 50,411 79,534 105,167 101,101 4,066 
Colorado: "teen 11,444 12,354 — 910 13,420 15,885 — 2,465 
Connecticut 222 740 1.241 — 501 746 2,017 — 1.271 
Delaware e -— — 2,012 1,463 549 
Georgia 123 33 90 366 27 339 
c! tee les 112 = 112 395 er 395 
Illinois 232,284 184,540 41,144 294,689 225,383 69,306 
Indiana -..... .. . ec 36,070 37,288 —1,218 43,845 39,626 4,219 
IOWA. cecilia ⁰ anian 56,505 44,114 12,391 59,065 58,404 5,661 
Kansas 45,642 37,155 8,487 52,045 38,077 13,968 
Kentucky -....... . 50,903 49,047 1,856 70,609 58,571 12,038 
Louisiana . 81,960 79,140 2,820 149,966 91,281 58,685 
Maryland .....-..---..------ 11,016 9,724 1,292 6,830 8,267 — 1,437 
Massachusetts . 408 2,110 — 1,707 3,912 1,727 2,185 
Michigan en 287,176 305,092 — 17,316 322,960 294,867 28,093 
Minnesota 1.502 979 523 839 843 —4 
Mississippi .-.....--------- 25,439 25,409 30 27,345 27,898 — 53 
Missouri I... {_ 9,413 8,225 1,188 8,658 8,690 — 32 
Montana 2 19.791 14,347 5,444 13,090 21,725 — 8,635 
Nebraska en 5,667 363 5,304 5,459 778 4,681 
New Jersey 3,953 3,329 624 6,378 2,509 3,869 
New Mexico 12,589 58 12,531 4,160 850 3,810 
New Lork 56,403 53,712 2,691 43,207 45,498 — 2,291 
North Carolina 2,626 2,483 143 2,019 1,910 109 
/ ⁰·wm ꝛ˙¹ ö ni 152,580 178,990 — 26, 410 183,032 145,224 37,808 
Oklahoma „JS 70,076 78,855 teet 8,279 87,459 84,476 2,988 
Oregon = 4 " 46 
Pennsylvania 265,901 306,548 — 40, 647 832,188 280,807 51,876 
Rhode Island 243 654 — 411 137 678 — 541 
South Carolina ........... 80 53 27 70 116 — 46 
Tennessee 1.750 804 946 2,325 1,797 528 
7 ³˙ÜW!ẽũĩb ĩð 54, 705 55,309 — 604 54,333 50,801 8,632 
tah __ 999 817 682 1,840 602 788 
Virginia 112 258 — 146 1,079 2,472 — 1,393 
Washington 7,993 5,510 2,483 12,009 12,108 — 99 
West Virginia 124,988 141,995  —17,007 161,604 126,860 84,744 
Wisconsin RU 831 — 331 E 428 — 428 
Wyoming me 7,026 8,199 —1,174 13,276 10,042 3,234 
Not! 1,784,209 1,700,546 83,663 2,103,619 1,759,565 344,054 
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Table 18.—Quantity and value of marketed production of natural gas 
in the United States 


1974 1975 

Average Average 

State Quantity Value wellhead Quantity Value wellhead 
(million (thou- value (million (thou- value 

cubic sands) (cents cubic sands) (cents 

feet) 1 per Mcf) feet) 1 per Mcf) 
Alabama 27,865 $20,704 74.3 87,814 $32,898 87.0 
Alaska 128,935 21,919 17.0 160,270 48,402 30.2 
Arizona 22 45 20.0 208 58 28.0 
Arkansas 128,975 32,234 26.0 116,287 40,834 34.7 
California 365,354 160,756 44.0 818,808 222,816 70.0 
Colorado 144, 629 28,926 20.0 171,629 44,624 26.0 
Florida as 88,187 20,441 53.6 44,383 43,185 97.3 
Illinois . 1,436 57 40.0 1,440 1,008 70.0 
Indiana 176 14.0 346 185 39.0 
Kansas 886,782 147,206 16.6 843,625 145,103 17.2 
Kentucky 8 71,876 35,938 50.0 60,511 32,676 54.0 
Louisiana 7,758,631 2,380,365 80.7 7,090,645 2,999,179 42.3 
Maryland 133 32 24.0 93 25 27.0 
Michigan 69,133 34,848 50.4 102,118 64,740 68.4 
Mississippi 78.787 23,242 29.5 74,345 36,875 49.6 
Missouri 33 10 31.4 30 10 34.0 
Montana 54, 873 13,888 25.8 40,734 17,688 43.3 
Nebraska 2,538 863 34.0 2,56 1,388 54.1 
New Mexico 1,244,779 990,861 81.4 1,217 493,059 40.5 
New York ...... 4,990 2,745 55.0 7,62 5,64 74.0 
North Dakota 81,206 6,210 19.9 24,786 5,701 23.0 
Ohio 4 92,055 44,371 48.2 84,960 59,982 70.6 
Oklahoma 1,688,942 458,904 28.0 1,605,410 513,731 82.0 
Pennsylvania 82,637 86,360 44.0 84,676 57,156 67.5 
Tennessee 17 6 36.0 27 12 43.0 
Texas ...------- 8,170,798 2,541,118 81.1 7,485,764 8,885,112 51.9 
Utah: ¿¿¿¿. 50,522 20,815 41.2 55,354 26,570 48.0 
Virginia E 7,096 8,619 51.0 6,723 3,462 51.5 
West Virginia .. 202,306 66,856 32.8 154, 484 57,005 86.9 
Wyoming 826,657 80,031 24.5 316,123 106,533 88.7 
Total 21,600,522 6,578,402 80.4 20,108,661 8,945,062 44.5 


1Marketed production natural gas represents gross withdrawals less gas used for repressuring 
and quantities vented and flared. 


Source: Figures based on reports received from State agencies and Bureau of Mines estimates. 


Table 19.—Average wholesale prices for 14 large cities and adjacent areas 
(Cents per Mcf) 


Standard metropolitan July1, July1, July1, July1, Julyi, July1, Julyl, 
statistical area 1969 1970 1971 1972? 1973* 1974 1 19751 
Baltimore 22222 41.98 43.98 52.60 53.22 54.51 65.21 96.40 
Bestens 68.64 65.76 76.17 76.78 83.61 114.10 183.14 
CHICAGO: SN 29.63 31.98 36.04 36.65 44.76 55.66 72.68 
Cleveladd WE 40.50 44.64 49.09 52.90 52.14 62.72 78.72 
, . 38.82 39.91 41.48 47.34 51.21 58.51 82.14 
Los Angeles: 31.60 34.63 38.78 40.74 42.25 50.53 74.57 
Minneapolis-St. Paul À 36.29 36.80 42.59 45.14 52.08 55.67 67.98 
Newark (and New Jersey suburbs of 
New York) .-...... e 43.90 43.45 47.18 53.61 56.91 77.02 97.84 
New York k 41.52 42.51 45.98 51.98 54.17 71.64 93.78 
Philadelphia ħħ 43.20 43.42 46.90 53.28 56.64 76.53 95.80 
Pittsburgh .... . 1... 38.37 43.44 49.78 49.26 48.24 65.07 75.30 
St. Louis (Missouri portion only) .. 38.77 87.26 47.62 49.87 53.96 61.18 90.28 
San Francisco-Oakland ?: 30.81 88.67 85.17 86.52 89.24 49.01 94.27 
Washington, D.C .....-..----.----- 47.13 51.06 61.64 60.29 59.74 71.60 108.61 


— ————— E EPI AAA ————————————  — 


1 Reflects contingent rates in effect subject to subsequent reduction and refunds as of July 1 
of year indicated. 

2Deliveries are not at city gates. Distributors must transport from State lines (California- 
Oregon and California-Arizona). 


Source: Federal Power Commission, 
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Table 21.—Liquefied natural gas (LNG) exports, 1975 


Phillips 


Petroleum Co. 


Volume shipped: 


Barrels : 42 U.S. gallons 10,603,275 


Thousand-cubic-foot equivalent per 14.73 psia .. 37,031,736 

Average Btu per cubic foot e NN ; 
Value: 

Total dollars AA 51,075,578 

Average price .. cents per thousand cubic feet — 137.92 


1 All shipments were to Japan from Port Nikiski, Alaska. 
Source: Federal Power Commission. 


Marathon 
Oil Co. 


4,566,111 
10 


22,044,291 
138.03 


965 


Total 


15,169,386 
53,001,965 
1,010 


WEE 
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Table 25.—Natural gas: 


Country 1 


North America: 


Barbados 


Canada 


Mexico 222 

Trinidad and 
Tobago 

United States 


South America: 


Ar rentina m 
Bolivia -...... 


Venezuela 


Zurope: 


Albania 
Austria 9 
Belgium? ..... 
Bulgaria 
Czechoslovakia 
Denmark 2 
France 222 
Germany, 

East 
Germany, 

West 


Italy 
Netherlands 


Kingdom .. 
Yugoslavia ...- 


Africa: 


ville) 
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Table 24.—Liquefied natural gas (LNG) 
imports, 1975 


Volume received: 


42-gallon barrels — een een 1,401,149 

Mcf equivalent at 14.73 psia ... 4,892,949 

Average Btu per cubic foot 1,057 
Value: 

Total dollars 8,640,515 

Average price cents per Mcf .... 74.40 


1 All shipments were from Algeria to the Dis- 
trigas Corp. terminal at Everett, Mass. 


Source: Federal Power Commission. 


(Million cubic feet) 


World production by country 


1978 1974 
Gross Marketed Gross Marketed 
produc- produc- produc- produc- 
tion 2 tion 3 tion 2 tion 3 
e 140 127 re 85 
3,566,650 3,119,461 3,497,225 3,045,506 
e 920 494 e 93 671 
676,750 541,772 744,673 560,911 
113,500 r 64,353 127,686 58,240 
24,067,202 22,647,549 22,849,793 21,600,522 
814,793 r 287,631 332,839 255,748 
151,199 57,857 144,128 60,539 
41,668 8,970 52,970 17,587 
1260,496 144,937 4 248,687 127,503 
113,229 65,045 116,634 65,792 
r 11,477 989 11,159 e 1,000 
64,005 34,184 69,848 35,697 
1,745,702 459,936 1,639,511 475,969 
56,710 6,710 e 57,170 e 7,170 
80,163 77,335 77,930 73,957 
51,949 1,949 02,246 2,246 
67,840 7,840 5 6,357 6,357 
536,798 36,798 5 94,432 34,432 
2,191 (8) 1,034 (8) 
887,753 261,680 392,697 269,414 
6247,625 247,625 5273,052 273,052 
706,131 705,895 734,787 713,202 
r 170,251 r 9170,251 5180,139 9 180,139 
5 540,993 540,993 5 540,363 540,363 
2,501,467 2,494,687 2,956,707 2,956,671 
16,759 (8) 19,700 (8 
6 212,840 212,840 202, 670 202, 670 
r 1,032,526 r 980,083 1,063,495 1,011,513 
5114 114 585 85 
e 8,800,000 r 8,345,735 e 9,700,000 9,201,299 
5 1,018,400 1,018,400 61,230,039 1,230,039 
5 46,933 46,933 551,100 51,100 
r e 760,000 167,567 700,251 198,502 
36,000 ,300 e 87,500 e 2,400 
r 15,800 r 551 23,000 664 
30,700 e 3,100 49,700 e 15,000 
r e 56,900 r 10,000 62,507 22,495 
r 575,026 9 385,246 425,363 9? 845,199 
r 2,962 r 2,205 2,841 2,084 
195,813 10,700 1,017,774 14,255 
5 35 35 5 35 35 
4,513 4,026 e 7,600 7,098 


See footnotes at end of table. 


1975 P 
Gross Marketed 
produc- produc- 
tion 2 tion 3 
e 125 120 
3,488,798 3,075,693 
e 930 e 700 
786,458 583,876 
102,395 e 55,000 
21,103,530 20,108,661 
862,860 271,689 
137,297 66,374 
57,386 e 20,000 
4250, 625 185,751 
120,754 65,905 
10,559 e 1,100 
67,037 e 35,000 
1,342,234 450,295 
e 57,190 e 7,190 
83,305 79,869 
01,822 1,822 
e 55,300 e 5,900 
5 30,088 80,088 
1,992 (8) 
382,159 259,773 
5280,000 280,000 
645,445 639,414 
5183,000 %183,000 
5514,252 514,252 
6 3,208,428 3,208,428 
106,800 (8 
5210,580 210,580 
e 1,165,526 953,527 
5 42 
e 10,760,000 10,205,890 
61,208,180 1,208,180 
5 54,879 54,879 
739,874 e 210,000 
e 35,000 2,300 
14,000 591 
50,600 e 40,000 
60,458 9,252 
489,035 9 382,633 
2,501 e 2,000 
658,839 16,094 
2 5 e 35 
35,315 7,497 
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World production by country—Continued 
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1973 1974 1975 P 
Country ! Gross Marketed Gross Marketed Gross Marketed 
produc- produc- produc- produc- produc- produc- 
tion 2 tion 3 tion 2 tion 3 tion 2 tion 3 
Asia: 
Afghanistan .. r 6110,005 r 110,005 5113,006 118,006 105,944 98,881 
Bahrain 82,855 1056,575 100,010 10 68,255 101,546 13,943 
Bangladesh ... 532,000 32,000 17,241 17,223 533,000 33,000 
Brunei ....-.- e 220,000 101,670 243,811 176,820 268,390 186,531 
Burma 11. 12,000 ,400 e 11,000 e 4,900 e 9,700 5,600 
China, People's 
Republic of e 1,100,000 950,000 1,400,000 1,200,000 1,600,000 1,400,000 
India -.-..-.-...-. 59,124 32,242 67,733 25,320 81,576 244 
Indonesia r 177,667 28,425 202,423 e 40,000 222,227 82,224 
ran nn- 1,698,691 701,678 1,766,721 787,360 1,603,384 771,057 
ISW 308,260 942,731 329,237 9 41,988 368,648 9 58,410 
Israel r 51,907 r 1,907 52,327 2,327 8 2,105 2,105 
Japan 8 _______ e 104,000 102,553 102,000 100,540 e 88,000 86,026 
Kuwait 2 581,065 186,045 466,939 186,894 382,367 183,792 
Malaysia 
(Sarawak) - e 35,000 8,187 e 31,000 e 2,800 e 38,000 3,137 
Oman 90,000 1,500 90,000 1,500 105,000 1,700 
Pakistan ...... r 5155,383 r 155,383 5175,000 175,000 5164,101 164,101 
Qatar ...---.- r 219,409 r 955,797 181,905 9 45,909 192,005 978,010 
Saudi Arabia 12 1,564,150 e 160,000 1,670,729 e 219,000 1,335,312 e 200,000 
Syria ~~. À. e 37,000 6,992 e 40,000 6,356 e 58,000 e 7,000 
Taiwan 51,358 e 51,000 56,034 55,372 55,604 54,702 
Turkey è ______ r 4,900 r 2,450 r 4,900 r 2,450 4,600 2,300 
United Arab 
Emirates: 
Abu 
Dhabi .. 483,456 r 944,178 460,995 942,377 482,002 9 38,493 
Dubai __ r 88,000 17,000 101,000 19,000 102,000 20,000 
Sharjah ° . Gei a 9,000 (8) 15,000 (8) 
Oceania: 
Australia 5144, 754 144,754 8 159,339 159,339 6177, 477 177,477 
New Zealand 9,339 r 9,323 10,647 10,594 e 11,500 11,442 
Total r 56,533,246 T 46,127,788 51,449,694 47,171,491 56,323,121 47,207,325 


e Estimate. p Preliminary. r Revised. 

1In addition to the countries listed, Thailand produces crude oil and presumably produces natural 
gas but available information is inadequate to estimate output levels. 

? Comprises all marketed production (see footnote 3) plus gas vented, flared, reinjected for 
repressuring or for storage and used to drive gas turbines without being burned. 

3 Comprises all gas collected and utilized as a fuel or as a chemical industry raw material as 
well as that used for gas lift in fields, including gas used in oilfields and gasfields as a fuel by 
producers, even though it is not actually sold. 

* Gas vented or flared is apparently not included; difference between gross production and 
marketed production is the amount reinjected into reservoirs. 

5 Gross production not reported, marketed output has been reported in lieu of estimating gross 
output because the quantity vented, flared or reinjected is believed to be small. 

9 Includes output from coal mines as follows, in million cubic feet: Austria: 1973—71, 1974—71, 
1975—70 (estimate); Czechoslovakia: 1973—11,159, 1974—10,806, 1975—10,500 (estimate); West 
Germany: 1973—21,577, 1974— 17,940, 1975—16,000 (estimate); the Netherlands: 1978— 671, 1974 
and 1975—0; Poland: 1973—7,628, 1974—7,451, 1975—7,400, (estimate); the United Kingdom: 
1973— 4,484, 1974—3,991, 1975—3,800 (estimate); Japan: 1973—10,806, 1974—9,747, 1975—9,500 
(estimate). 

7 Total production is obtained from coal mines. 

8 No marketed production reported; there probably is some small field use in Denmark, Norway 
and Sharjah, and in Norway there was extraction of natural gas liquids reported in each year 
1973-75, but available information is inadequate to permit reliable estimation of output levels. 

? Includes gas reinjected to reservoirs, if any. 

10 Excludes gas used for gas lift. 

11 Data are for year ending June 30 of that stated. 

12 Includes 14 of production reported for the former Kuwait-Saudi Arabia Neutral Zone. 
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Natural Gas Liquids 


By Thomas G. Clarke * and Leonard L. Fanelli 2 


Domestic production of natural gas 
liquids (NGL) from gas processing plants 
in 1975 was 596 million barrels, down 
20.1 million barrels, or 3% from 1974 pro- 
duction. This was the third consecutive 
annual decline in NGL output. The value 
in 1975 fell to $2.77 billion from $3.09 
billion in 1974. This represented a de- 
crease in average unit value to $4.65 from 
$5.01 per barrel in 1974. This was a result 
of the Government's mandatory allocation 
program administered by the Federal En- 
ergy Administration (FEA). The estab- 
lishment of new base prices by FEA early 
in 1975 resulted in a lower average unit 
value than in the previous year. On an 
individual basis, the base prices were ad- 
justed to include product and nonproduct 
costs and shrinkage. 

Total natural gas processed for liquids 
decreased 5% to 17.7 trillion cubic feet 
from 18.7 trillion cubic feet a year earlier. 
Decreased production of natural gas liquids 
during the year resulted from a decline in 
the availability of natural gas for process- 
ing. A mild winter season and an economic 
recession in 1975 contributed to an increase 
in yearend total NGL stocks to 124 million 
barrels compared with 114 million barrels 
in 1974. 

Presidential Proclamation 4317, dated 
September 24, 1974, provided for the tariff 
on NGL imports (excluding propane) to 
increase to 18 cents per barrel from 15.5 


cents per barrel, effective May 1, 1975. 
However, Presidential Proclamation 4341, 
dated January 23, 1975, established a 
tariff of 21 cents per barrel on NGL im- 
ports (excluding propane) effective Feb- 
ruary 1, 1975. No further change was 
made during the remainder of the year. 

Natural gas liquids are products ob- 
tained from processing natural gas at 
natural gas processing plants. Products 
recovered are ethane, liquefied petroleum 
gases (LPG—butane, propane, pentane, 
and butane-propane mixtures), isobutane, 
and mixed gases. Other products are 
natural gasoline, plant condensate, and at 
plants equipped with fractionators, finished 
products such as gasoline, naphtha, jet 
fuel, kerosine, distillate fuel oil, and other 
products. 

Data presented in this chapter were 
compiled from reports of plants that proc- 
ess natural gas. Plant condensate is in- 
cluded in NGL; field condensate is in- 
cluded with crude oil data found in the 
Petroleum chapter. Ethane and liquefied 
gases recovered from crude oil refinery 
operations (such as ethane, butane, and 
propane) are classed as liquefied refinery 
gases (LRG) and are reported as refined 
petroleum products. 


1 Mineral specialist (Petroleum), Division of Pe- 
troleum and Natural Gas. 
2 Survey statistician, Division of Fuels Data. 
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Table 1.—Salient statistics of natural gas liquids in the United States 


(Thousand barrels, unless otherwise noted) 


1971 1972 1973 1974 1975 
Production: 
REthane nar u . i 80,524 100,691 108,220 117,791 122,945 
LDPC AI DL La e EE 837,110 844,045 338,813 330,155 321,141 
Natural gasoline __. 222222 159,732 156,450 155,880 144,129 130,065 
J)) a e ia 40,449 37,030 31,510 24,023 21,807 
Total produetio! L22222 617,815 638,216 634,423 616,098 595,958 
ImDpOFis nar A a s 38,976 63,829 85,276 r 77,835 67,699 
F cenas toi GE 9,391 11,469 9,927 9,032 9,432 
Domestic demand 622,384 700,351 695,046 7 669,166 644,686 
Average value at plant (dollars per barrel) .. 2.24 2.28 2.93 5.01 4. 
All stocks at plants, terminals and refineries . 94,018 84,243 98,940 114,295 2124, 278 


r Revised. 


1 Includes isopentane, plant condensate, finished gasoline, special naphtha, distillate fuel oil, kero- 


sine, and miscellaneous. 


2 Includes 93,595 million barrels in underground storage. 


$ (incl. Alaska 
and Hawaii) 


Figure 1.—Map of PAD districts. 


DOMESTIC PRODUCTION 


NGL production in 1975 was 596 million 
barrels, down 20.1 million barrels, or 3% 
from 1974 production. Output of all cate- 
gories declined except ethane, which posted 
a 4.4% gain over that of 1974. Demand 
for ethane as a petrochemical feedstock, 


primarily for use in ethylene manufacture, 
caused NGL processors to take deeper 
cuts in gas throughput for increased ethane 
recovery. The following tabulation shows 
the quantity and percent change between 
1974 and 1975 of major NGL groups: 
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Ethane 
LPG: 


Natural gasoline and isopentane 


Other natural gas liquids 22222 


Total 
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Figure 2.—Production of natural gas liquids in the United States. 


Plant throughput capacity at yearend 
1975 was 72.7 billion cubic feet of gas 
per day, down almost 2% from 73.9 bil- 
lion cubic feet per day in 1974. The 
number of gas processing plants in oper- 
ation also declined by 9 to 754 at yearend 
1975 as a result of the phaseout of proc- 


essing plants in depleted field areas. These 
plants were located in 24 States and 
owned and/or operated by 130 companies. 
Production from gas processing plants was 
centered in Texas, 49%; Louisiana, 23%; 
Oklahoma, 796; California and Alaska, 
2%; New Mexico, 7%; and other, 12%. 


RESERVES 


The American Gas Association (AGA) 
estimated total proved reserves of natural 
gas liquids in the United States in 1975 
at 6,268 million barrels. This was a de- 
crease of 82.6 million barrels, or 1% 
from 1974. The decrease in 1975 was the 
eighth consecutive year of declining proved 
reserves. Approximately 56% of total re- 
serve additions during the year were ac- 


counted for by revisions, 2196 were dis- 
coveries, 19% were extensions, and 4% 
were new reservoirs in oilfields. Production 
to reserve ratio in 1975 was 8.6 to 1 com- 
pared with 8.8 to 1 in 1974. 

Of total domestic natural gas liquid 
reserves, Texas accounted for 4296; Lou- 


3 Oil and Gas Journal. V. 74, No. 27, July 5, 
1976, p. 67. 
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isiana, 27%; Kansas, 7%; New Mexico, Colorado reported significant increases 
696; and others, 6896. While total U.S. from 1974 reserve totals of 133.1 and 41.1 
reserves decreased in 1975, Alabama and million barrels, respectively. 


Ethane 
20.6% 


Liquified 
petroleum 


gases 


Natural 
arura 53.9% 


gasoline & 
lsopentane 


22.5% 


Figure 3.—Relative production of natural gas liquids components, 1975. 


CONSUMPTION AND USES 


In 1975, almost 44% of NGL output and a 20% drop in plant condensate. Most 
was used by refineries. Total input of other product categories posted minor 
liquids was 259.3 million barrels, a decrease gains. The following summary shows ship- 
of 5% compared with that in 1974. The ments (input) to refineries in thousand 
decrease resulted primarily from a 9% barrels: 
drop in refinery input of natural gasoline 


Digitized by Google 
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Propane 


Butanes: 
Isobutane 


Normal butaness . cll cllc EN 
Other butaness . . . ~~ NN 


Total butane ..-... .... .. . — 


Butane-propane mixtures 


Natural gasoline ~~ — LLL NN NN 


Isopentane 


Grand total _-__. -=-= 


Domestic demand for liquefied gases 
and ethane at gas processing plants in 
1975 was 375.5 million barrels, down from 
387.7 million barrels in 1974. At refineries, 
demand for liquefied refinery gases (LRG) 
was 78.1 million barrels for fuel use and 
32.8 million barrels for chemical use. Total 
domestic demand for LPG and LRG in 
1975 was 486.4 million barrels compared 
with 512.8 million barrels in 1974. 

Propane demand (including propylene), 
which accounts for 5996 of total demand, 
was 285.9 million barrels in 1975 compared 
with 303.1 million barrels in 1974. Plant 
demand for propane during 1975 was 
202.5 million barrels and refinery propane 
and propylene demand was 83.3 million 
barrels, 7496 of which was for fuel use 
and the remainder was for chemical use. 
Domestic demand for butane (including 
butylene) decreased to 67.3 million barrels 


Plant condensate -2 
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Change 
1974 1975 (percent) 

33 3,465 3,926 + 13.8 
EE 30,829 85,760 16.0 
3 9,110 85,056 20.4 
T 13,855 18,647 —1.5 
SPC eo DOMOS 73,794 84,463 + 14.5 
EN 2,958 1,273 — 57.0 
EE 147,608 134,087 — 9.2 
. 44,596 85,570 — 20.2 
eimai mae 272,416 259,319 — 4.8 


in 1975. Plant demand was 50.4 million 
barrels and refinery demand was 16.9 
million barrels. 

Domestic demand for ethane totaled 
124.5 million barrels in 1975, about the 
same as in 1974. The output of ethane is 
utilized, almost in its entirety, as petro- 
chemical feedstocks. Total production of 
ethylene from ethane in 1975 was 19.8 
billion pounds, according to the U.S. In- 
ternational Trade Commission statistics. 
Production in 1974 was at an alltime high 
of 23.5 billion pounds. 

Total sales of LPG and ethane were 24.6 
billion gallons in 1975, down 2.796 from 
that in 1974. Propane constituted about 
50.3% and ethane about 21.3% of the 
1975 total. Approximately. 3896 of 1975 
sales were to the chemical industry, 29% 
to residential and commercial users, and 
1596 for use in gasoline production. 


STOCKS 


Record levels of NGL and ethane stocks 
at yearend 1975 reflected a warmer than 
usual winter season across the United 
States. Total stocks reached a historic high 
of 140.3 million barrels on September 30, 
1975. The total had decreased to 124.3 
million barrels by December 31, up 8.796 
from yearend 1974. These stocks included 
93.6 million barrels in underground stor- 
age. Stocks at NGL plants and terminals 


at yearend 1975 were 118.2 million barrels, 
up 9.8 million barrels from that in 1974, 
whereas those at refineries were 6.1 million 
barrels, up only 146,000 barrels from 1974. 
The increase in stocks at NGL plants and 
terminals consisted principally of propane, 
7.6 million barrels, and ethane, 2.5 million 
barrels; major reductions were in butane, 
3 million barrels, and natural gasoline, 
100,000 barrels. 


PRICES AND VALUE 


The average unit value of NGL produc- 
tion at natural gas processing plants in 
1975 was $4.65 per barrel, down 36 cents, 
or 796 from the 1974 average. The total 
value of NGL production was $2.77 billion 
compared with $3.09 billion in 1974. This 


was a result of FEA mandatory allocation 
and price controls The establishment of 
new base prices resulted in the lower 1975 
average unit value. A tabulation of aver- 
age prices, from 1971-75, in dollars per 
barrel, follows: 


976 


MINERALS YEARBOOK, 1975 


LPG and ethane ee LL LL Lc E EN AN 
Natural gasoline and isopentane 


Plant condensate 


Finished gasoline and naphtha ........---.--.--- 
O the EEN 


1 Includes kerosine, distillate fuel oil, and miscellaneous products. 


Yearend propane prices were higher 
than in 1974 because of the increased cost 
of natural gas as well as throughput costs. 
Propane price data for New York Harbor; 


1971 1972 1973 1974 1975 
5 1.84 1.91 2.66 4.42 4.26 
5 3.00 3.06 3.51 6.59 5.81 
Gees 3.37 3.39 3.94 6.52 5.47 
ctas 4.34 466 4.29 7.97 7.76 
„ 2.62 2.58 3.25 5.39 5.35 
Se Ee 2.24 2.28 2.93 5.01 4.65 
Baton Rouge, La.; Oklahoma; Mt. Bel- 


view, Tex.; Wood River, III., and Los 
Angeles are presented in table 17. 


FOREIGN TRADE 


LP gases and plant condensate imports 
decreased 12.596 in 1975 to 67.7 million 
barrels from 77.3 million barrels in 1974. 
Lower demand for these imports was at- 
tributed to the recession in domestic eco- 
nomic activity and a warmer than usual 
winter season. Despite this decline, LPG 
and condensate imports ranked second, on 
a volume basis, in order of importance 
among liquid hydrocarbon product imports 
behind residual fuel oil. Plant condensate 
imports were delivered primarily for use 
as feedstocks in synthetic natural gas plants 
located in Ohio and Michigan. 

Canada supplied all imports of plant 
condensate and 74% of the LPG imports. 
Venezuela and Saudi Arabia supplied 1296 
and 796 of LPG receipts, respectively. 
Other countries exporting more than 


100,000 barrels per year to the United 
States were Kuwait, Algeria, and France. 
Total value of LPG imported in 1975 de- 
creased to $354.9 million from $365.1 mil- 
lion in 1974. 

Exports of LPG from the United States 
increased slightly to 9.4 million barrels. 
Traditionally, Mexico was the leading im- 
porter of U.S. LPG products, mostly 
butane-propane mixtures for consumption 
in residential heating and cooking. Mexico 
received 97% of total LPG exports, or 9.2 
million barrels. Algeria received 2% or 
166,000 barrels. Total value of exports 
increased to $100 million, up $5.6 million 
from 1974. 

A breakdown of LPG exports by type 
was as follows: Butane, 6%; propane, 
2396; and butane-propane mixtures, 7196. 


WORLD REVIEW 


The United States and Canada produced 
69% of the total world production of NGL 
in 1975. Saudi Arabia, Kuwait, and Iran 
produced a combined estimated total of 
82 million barrels, or about 8% of the 
total. Largest increases in production dur- 
ing the year were in these three Middle 
East countries. 

The Government of Dubai, one of the 
Arab Emirates, finalized a venture with a 
Canadian firm, Sunningdale Oils, Ltd., for 
the construction of an NGL plant for 
procesing of all gas produced in that 
country. Construction of the $200 million 
complex began in May. This plant's 
planned annual throughput of 36.5 billion 
cubic feet of gas will yield about 5.1 
million barrels of liquids. 

The Government of Kuwait awarded 
$60 million in contracts to four U.S. com- 


panies for the construction of seven tur- 
bine and compression stations for a NGL 
plant. The plant is scheduled for oper- 
ation in December 1977 and is to have 
an annual capacity of 402 million barrels 
of LPG and natural gasoline. 

The Oil Service Company of Iran has 
contracted with a US firm to build a 
gas-processing plant in southern lran at 
an estimated cost of $500 million. The 
plant, which is to include facilities for gas 
compression and processing, will be in 
the Ahwaz Marun oilfield. Operation of 
this plant is scheduled to begin in 1978 
and the NGL output will be used as petro- 
chemical feedstocks and fuel for consump- 
tion in Iran. 

The Government of Saudi Arabia and 
the Arabian American Oil Co. (Aramco) 
have initiated construction of five NGL 
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centers for the processing of associated gas 
from oilfield production. Each center is 
designed for a throughput of about 1.5 
billion cubic feet of gas per day. The peak 
output of the center is expected to be 
about 554,000 barrels per day by 1979. 

Offshore activity and increasing gas pro- 
duction in Australia’s Bass Strait area 
have prompted the expansion of onshore 
NGL facilities. The capacity of a plant at 
Longford will be doubled to 670 million 
cubic feet of gas per day. In the Long 
Island Point fractionation plants at West- 
port, capacity will be increased from 43,500 
barrels of propane-butane and 9,000 bar- 
rels of ethane per day to 58,800 and 
12,500 barrels per day, respectively. 

The Nigerian Government approved the 
construction of an LPG complex, designed 
to process 1 billion cubic feet per year of 
natural gas now being flared in the 
country's oilfields. 

Construction of a gas treatment plant 
at Emden, West Germany, was nearing 
completion at yearend 1975. With an 
initial throughput capacity of 1 billion 
cubic feet of gas per day, the plant was 
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scheduled to go onstream late in February 
1976. The gas processed wil come from 
the Ekofisk area of the Norwegian sector 
in the North Sea. Planned construction 
scheduled in 1977 will increase plant 
throughput capacity to 2.2 billion cubic 
feet of gas per day. This would be the 
largest capacity of any natural gas-proc- 
essing plant in the world. 

Construction continued on the world's 
first open sea offshore NGL plant located 
about 90 miles northeast of the city of 
Jakarta and 20 miles off the coast of Java. 
At the end of 1975, construction of the 
plant was about 7596 complete. The com- 
plex will consist of seven offshore plat- 
forms in over 100 feet of water. Included 
are quarters for 150 men, 4 gas compres- 
sion platforms, and 2 platforms for proc- 
essing and stabilization of crude oil. 
Throughput of natural gas will be up to 
a rated capacity of 230 million cubic feet 
per day. The heavier NGL recovered will 
be added to the 125,000 barrels-per-day 
output of crude oil. The plant is scheduled 
to go onstream in mid-1976. 


TECHNOLOGY 


A new LPG recovery process has been 
developed for the extraction of high per- 
centages of propane and heavier fractions 
from natural gas when the feedstock pres- 
sure (natural gas) is higher than 800 psi 
and the returned dry gas requires a similar 
pressure. The new absorption process al- 
lows separation without pressure reduction 
and subsequent repressuring for dry gas 
delivery. This results in considerable power 
conservation. Nearly 10096 butane and 
9096 propane recovery can be economically 
achieved. The plant process can be used 
in remote locations because of its self- 
contained process cycle. About 296 to 3% 
of the methane is used as fuel. Propane is 
used as the cycle refrigerant and natural 
gasoline as the absorption oil. 

The Warren Petroleum Inc., a subsid- 


iary of Gulf Oil Corp., has developed a 
highly portable NGL extraction plant. Re- 
covery from 0.1 to 10 million cubic feet 
per day throughput yields 65% to 75% 
of the propane and most all of the heavier 
components contained in the gas. For 
larger volumes of gas throughput, the 
processing plant is able to recover up to 
7696 of the ethane, 9996 of the propane, 


and ail of the heavier components. The 


plant is totally electric. 

Computer control systems have become 
regular installations in all newly con- 
structed domestic NGL plants. These sys- 
tems control the process flow rates, 
provide an accurate analysis of product 
streams for quality control, enhance the 
recovery of liquids, and control precisely 
the processing variables. 
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Table 4.—Production of natural gas liquids at natural gas processing plants, and natural 


gas processed in the United States by State, in 1974-75 
(Million cubic feet at 14.73 psia at 60? F unless otherwise stated) 


Total 

natural 
gas liquids Natural 

State and ethane gas 
production processed 
(thousand 
barrels) 
1974: 
E11!!! A E 617 19,784 
Qalifornia 2 10,804 252,402 
%%% ⅛ 88 4.154 118,686 
Florida, Pennsylvania, West Virginia ===. =- 8,810 409,248 
Illinois and Kentucky  scooicosncaconcian arias 12,628 342,046 
CIL Ame 31,032 1,407,239 
LOUISIANA U ca ¾ m . e SNR 144,299 6,273,136 
I ³oÜ rr e a E 1,315 45,106 
Mississippi and Alabama 784 24,568 
Montana, Utah, Alaska 2222222222222 4,018 146,907 
Nebraska, North Dakota, South Dakota 2222 2,032 34,243 
New -Mexico EE 39,984 1,060,491 
rr ee e ECL 43,812 1,092,487 
KEE 302,072 7,194,453 
WMWYOmMmIDE A d iC. 9,737 263,684 
TJ]! A aC D 616,098 18,684,480 
1975: 

, ß e ß E A UR e 603 17,918 
ih! 8 9,328 213,079 
// o d eee 6,563 136.090 
Florida, Pennsylvania, West Virginia ~.-..............-.--..-..- 12,977 765,597 
Illinois and Kentucky 7 2222222222222 12,047 322,393 
Kansas 2222 A ⁵ ↄ Ä TUNI ARIS ĩðͤ EE E 29,858 1,367,949 
Louisiana o en 135,522 5,831,487 
MiICGhIg A A 8 2,004 79,154 
Mississippi and Alabama a4 875 29,694 
Montana, Utah, Alaska _.__-____ 3,948 156,203 
Nebraska, North Dakota, South Dakota 1,910 84,463 
New Mexiſo 39,408 1,037,160 
Oklahoma ecd == is id 40,475 1,033,003 
ii» c.i. EE ys NA ß K a 291,470 6,509,132 
Wvomihng cc 8,970 215,104 
o Ve AS A 595,958 17,748,426 
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Table 7.— Production of natural gasoline by vapor pressure and PAD district 


in the United States, in 1975 
(Thousand barrels) 


Reid vapor pressure Pistrik District Diatiict Ut District Total 

12 pounds and less __..-. 355 2,895 60,625 1,530 464 65,869 
Over 12 pounds including 14 pounds 706 5,796 20,212 1,916 184 28,814 
Over 14 pounds including 18 pounds ..... 8 8,658 5,974 262 863 10,260 
Over 18 pounds including 22 pounds 11 831 956 86 619 1,953 
Over 22 pounds including 26 pounds E 1,996 6,659 852 805 9,811 
Over 26 pounds 482 2,018 6,333 1,254 2,676 18,858 
rr ĩ AA 1.557 17,288 100,759 5,350 5,111 180,065 


Table 8.—Comparison of 1974 and 1975 natural gas liquids production and value 


Thousand barrels Se 

1974 cent) 

LPG and ethane ... 447,946 444,086 — 0.9 
Natural gasoline and 

isopentane ......- 147,923 133,824 — 9.5 

Plant condensate .... 17,738 15,626 — 11.9 

Finished gasoline 
and naphtha ..... 1,259 — 13.9 
Other products ..... 1,237 + 8.2 
Total or 
average .... 616,098 595,958 — 3.3 


Thousand dollars 


1974 1975 
1,980,769 1,893,890 
974,825 777,637 
115,632 85,492 
10,028 8,411 
6,673 7,158 


3,087,927 2,772,588 


Change po SE Change 


(per- (per- 
cent) 1974 1975 cent) 
—4.4 4.42 4.26 —3.6 
—20.2 6.59 5.81 —11.8 
—26.1 6.52 5.47 —16.1 
— 16.1 7.97 7.78 —2.6 
＋ 7.3 5.39 5.35 —0.7 
— 10.2 5.01 4.65 — 7.2 


Table 9. Estimated proved recoverable reserves of natural gas liquids 


in the United States, by State 
(Thousand barrels) 


Total 
United States . 6,350,449 116,810 


Gulf of Mexico 


1 Includes offshore. 
Source: 


UT Se 
as o 

< Dec. 31, 1974 
Alabama .....-.------ 118,623 
Alaska  ....-..------- 845 
Arkansas 4,748 
California! 98,232 
Colorado 222222 20,689 
Floridlaaa 222222222 = 
Kansas 2 394,419 
Kentucky .......-..-- 44,676 
Louisiana! ! 1,882,381 
Michigan 22 20, 26 
Mississippi 12.598 
Montan 2222222 2,946 
Nebraska .........--- 1,055 
New Mexico 897,029 
North Dakota ........ 51,856 
Oklahoma 290,327 
Pennsylvania 5 
Texas! 2,796,988 
l! 52, 354 
West Virginia .......-- 81,755 
Wyoming 78,089 


816,023 


American Gas Association. 


Changes in reserves 


Exten-  Revi- 
sions sions 
— 88,212 
iu 2,496 
- — 181 
660 17,991 
2,744 4,442 
S 52,764 
5,825 44,406 
900 — 18 
80,693 — 24,159 
E — 659 
1,888 816 
SH 1,014 
Se 8 
2,858 12,858 
Ga — 79 
17,729 29, 532 
46,535 122,880 
1,604 — 808 
6,173 62 
251 — 1,626 
345,496 
21,768 51,962 


56,000 


41,188 
976 
13,254 


2,825 
1,805 


128,036 
10,001 


New 
reser- 
voir 
discov- 
eries 


50 
202 
207 


Reserves Dec. 31, 1975 


Non- 
asso- 


ciated 
246,498 
2,344 
2,329 
49,747 


406,360 
42,681 


14,276 1,492,894 


26 
1,227 


9,899 
1,210 


306 
281,521 


187,404 
515 


12,024 1,194,499 
561 


150 


82,468 
84,918 


28,162 4,040,128 


5,832 


729,051 


Asso- 
ciated Total 
dissolved reserves 
4,850 251,848 
2,521 „521 
1.50 852 
105,173 107,502 
12,002 61,749 
45,682 45,682 
10,669 417,029 
Ze 42,681 
224,806 1,717,700 
16,649 20,633 
5,271 15,170 
2,10 5818 
515 821 
87,042 868,563 
111,751 99 15 
1,466,169 2,660,668 
; 49,367 
x 82,463 
82,169 67,082 
2,227,702 6,267,880 
82,298 811,844 
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Table 11.—Production, stocks, and demand of liquefied gases and ethane 
at gas processing plants and refineries, in 1975 


(Thousand barrels) 


Production: 
At gas processing plants 

At refineries: 
For fuel use 
For chemical use 


Total 
Net change in stocks: 
Liquefied petroleum gases: 
At gas processing plants 
At refineries 
Liquefled refinery gases: 
For fuel use 


@ a OUI Er E CP UP sm c» Ob av OD OD a» 
« GOD 0D Qam OD GD OD CD @ e» 92 
«» e» Ub OD Cb Qa Y (D OD em GD Th GO CD e» GO em CD (DD ED QD «m «m a Do ae 
ee COP aD GOD GOD OD D GP D OD OD o en CD «D (D A GOD Gb A «e» CD A @ Bee 


Domestic demand: 
t gas processing plants 

At refineries: 
For fuel use 
For chemical use 


Yearend stocks: 
Liquefied petroleum gases: 

At gas processing plants 

At refineries 

Liquefied refinery gases: 

For fuel use 


Ethane 


122,946 
4,055 
121,000 


2,452 


120,493 


4,055 
124,548 


7,014 


Propane 


200,573 


63,385 
21,876 


285,834 
11,311 
—5 
1,843 
88 
4,852 
22,058 
3,926 
202,547 


61,542 
21,788 


285,877 


76,024 


92 


5,527 
200 


81,843 


Butane 


85,018 


12,751 
4,673 


102,442 
6 

113 

506 

8 

4,636 
18,669 
48,576 
50,356 


12,245 
4,665 


67,266 


20,998 
2,325 


2,520 
47 


25,890 


Butane- 
propane Isobutane Total 
mixtures 
2,678 32,877 444,086 
4,378 a 80,514 
51 2,219 32,874 
7,102 35,096 557,474 
— 693 —3, 023 10,053 
— 12 13 109 
6 SR 2,855 
—1 —6 89 
SC d 9,488 
z EUN 40,727 
1,273 35,887 89,662 
2,105 Ge 875,501 
4,372 z 78,159 
52 2,225 32,785 
6,529 2,225 486,445 
872 7,668 112,571 
14 1,771 4,202 
65 za 8,112 
FEN 16 263 
951 9,450 125,148 


Table 12.—Sales of liquefied petroleum gases and ethane in the United States, 1971-75 


(Thousand gallons) 


1971 
For export 894,422 
For use in gasoline production 8,347,190 
For all other uses 19,183,542 
United States total .... 22,925,154 
By type: 
Etage 3,685,248 
Propane 2222222222 12,313,449 
Butane -22nn 2,060,148 
Butane-propane 
mixtures c l22oscewcacaec 1,124,702 
By principal use: 
Residential and 
commercial ...........--- 7,668,413 
Internal-combustion ....... 1,324,126 
Industrial! 1! 908,965 
Utility gas 222 209,778 
Chemical 22 8,809,319 
Miscellaneous . 62,941 


1972 
481.698 
3,578,106 
21,833,700 
25,893,504 
4,460,442 
18,847,948 
2,404,659 


1,120,651 


8,253,340 
1,479,190 


10, 358,858 
31 5,568 


1978 
418,152 
3,369,282 
22,199,048 
25,986,482 
5,016,606 
13,494,198 
2,710,600 


977,644 
7,345,991 


10,977, 239 
527,182 


1974 1976 
379,596 398,496 
8,869,114 8,765,804 
21,538,692 20,480,690 
25,287,402 24,594,990 
5,232,444 5,231,016 
13,158,599 12,871,980 
2,415,333 2,156,944 
732,316 670,750 
7,281,035 7,019,989 
1,309,750 1,162,396 
1,069,819 1,016,103 
356,848 402,752 
10,654,088 9,403,057 


17,702 1,426,393 


1 Includes refinery fuel. 
2 Includes synthetic rubber. 


8 Includes secondary recovery of petroleum, agriculture uses, and use as synthetic natural gas 
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Table 14.—Refinery input of LPG, by product and PAD District 


(Thousand barrels) 

I PAD District United 
I I III IV v States 

1973 
fh ³W adea c SE - 486 2,278 7 85 2,755 
Normal butane LL C cL cec een 148 7,419 14,864 385 3,174 25,990 
ISODULADEO: c2lol2ooceeecewedemhixememee —: 88 12,171 20,871 966 1,672 35,723 
Other butanes ———..— 89 6,345 1,889 1,804 1,190 11,267 
Butane-propane mi EEN Gë 335 2,720 282 1,149 4,486 
Total LG õ ici 275 26,705 42,578 3,443 7,220 80,221 
1974 fee eee 
Ff ³· A see eee cee as Ka e 8,442 10 18 3,465 
Normal butane EEN ooo 233 12,137 13,573 861 2806 29,110 
lr J.J. ʒ ħħ. 36 11,685 15,927 865 2,816 30,829 
Other butanes l... e e manes 78 7,276 3,089 1,928 1,489 13,855 
Butane-propane mi 2 n. 84 61 1,932 448 488 2,958 
Total LP a as 376 81,159 87,963 8,607 7,112 80,217 
1976 LIEGE è , ee 
Propane: uno ese x EE 1 oe 8,823 20 82 8,926 
Normal butane en en ee 91 18,192 17,989 816 8,468 85,056 
Isobutane EEN 29 13,027 19,933 932 1,839 85,760 
Other butanes 22-220 43 7,266 2,368 2,014 1,956 13,647 
Butane-propane mi n.. SE 48 870 353 2 1,278 
Totál LPG cisco ade 164 33,533 44,983 8,685 7,347 89,662 


Table 15.—Liquefied refinery gases and ethane produced at refineries 


for fuel and chemical use in 1975 
(Thousand barrels) 


Butane- 
States and PAD districts Ethane Propane Butane propane Total 
mixture 
District 1: 
N ˙ carcasa 40 4,952 1.275 2d 6,267 
Pennsylvania 2222222222222 "M 5,221 477 za 5,698 
Other State mmi a eom eret eim s 2,944 881 146 8,471 
Total Distriet!2 222222222222 40 13,117 2,133 146 15,436 
District II NS a 
(E E A Spio AC SE 9,735 102 es 9,837 
E t ⁵ Pb. aZ aw WS 468 270 Së 738 
ü ³˙·¹¾ rn ee 352 3,263 106 2 8,728 
Kentucky / 2 SES 896 2 SE 896 
ei ae Ss 1,248 2 SM 1,250 
Ohio. A ß ß e Z Sie 5,492 139 == 5,681 
Oklahomi CA EES 2,651 101 68 2,820 
Other State. ues 2,425 205 = 2,690 
Total District III 852 26,178 925 70 27.525 
District III: 
Alabama and Mississippi ee 1,678 1,457 817 8,447 
AYK808888: `eh Ke 268 65 ES 333 
Louisiana: | 
Goll EEN EE 634 7,875 1,644 2,348 12,496 
Inland EE eed Sus ER 127 276 90 493 
Total Louisiana 634 8,002 1,920 2,433 12,989 
New Mexico ee E NN E ee un 268 170 168 606 
Texas: 
EE EEN 2,609 21,027 7,661 121 31,418 
eee, e aG 80 2,886 668 15 3,649 
Total Texas ~~ 2,689 23,913 8,329 136 35,067 
Total District III ... 2.2m 8,823 84,124 11,941 8,054 52,442 


See footnotes at end of table. 
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Table 15.—Liquefied refinery gases and ethane produced at refineries 


for fuel and chemical use in 1975—Continued 
(Thousand barrels) 


Butane- 
States and PAD districts Ethane Propane Butane propane Total 
' mixture 
District IV: 
e,, x ß M 88 106 58 247 
Mon KB ET 724 49 24 797 
Utb ee Je 899 50 82 481 : 
Wyoming ee SE 235 238 78 551 
Total District IV. e Eu e o. ax 1,446 448 187 2,076 
District AAA A 340 10,896 4,201 972 15,909 
Total United States 4,055 85,261 319,643 4,429 113,888 


1 Includes Delaware, New York, Virginia, and West Virginia. 
2 Includes Minnesota, Missouri, Nebraska, North Dakota, Tennessee, and Wisconsin. 
8 Includes 2,219,000 barrels of isobutane used for petrochemical feedstock. 


Table 16.—Stocks of natural gas liquids and ethane in the United States 
(Thousand barrels) 


Other 
finished 
LP gases and Natural gasoline products and 
ethane and isopentane plant Total 
condensate at plants Total 
Date — — ͤ——ũ aů̃ ———  ( and atre- Grand 
At | At At termi- fineries total 
plants plants plants nals 


and At re- and At re- and At re- 
termi- fineries termi- fineries termi- fineries 


nals nals nals 

Dec. 31: 
1111111 8 83,659 3,698 3,678 1.485 1.084 419 88,421 5.597 94,018 
1912 Zuxnesneseedeudus 74,859 3,077 3,884 # 1,418 995 510 79,238 5,005 84,243 
I 88,109 2,813 5,075 1,085 922 936 94,106 4, 834 98,940 
/ E 102,518 4,0938 5,218 1,262 641 563 108,377 5,918 114,295 

1975: 
Jan. 1 93,100 4,374 5,156 1.528 587 655 98,843 6,557 105, 400 
Feb. 28 222—592 89,129 4,089 4,910 1,420 644 753 94,683 6,262 100,945 
Mar. 311222222 87,877 4,054 4,664 1,332 570 671 93,111 6,057 99,168 
Apr. 8909 92,133 4,148 4,353 1,585 564 625 97,050 6,358 103, 408 
May 111! 100,660 4,694 4,415 1,690 628 65 105,703 7,034 112,737 
June 30 .. 111,440 5,335 5,035 1,961 618 826 117,093 8,122 125,215 
July 31 eren 118,015 5,493 4,647 1,930 604 670 123,266 8,098 181,359 
Aug. 1! 124,088 5,535 4,605 1,768 605 473 129,298 7,776 137,074 
Sept. 80 comio 127,657 5,296 4,465 1,782 611 467 132,733 7,545 140,278 
Oct. 11 126,505 5,255 4,641 1,418 602 560 131,748 7,283 138,981 
Nov. 3022 124,313 4,694 4,788 1,166 654 361 129,755 6,221 185,976 
Dec. 31 ...........- 112,571 4,202 4,903 1,314 740 548 118,214 6,064 1124,278 


1 Includes 93,595,000 barrels in underground storage. 
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Table 18.—LPG * and plant condensate imported into the United States, by country 


(Thousand barrels) 
1973 1974 1975 
LPG: 

By country: 
A RI IAN 55 (2) 891 
E A m LS a Gen 5 
AU e . a ri 88 =s mn 
Belgium AA ...... 8 97 Ee A 

Brunel ee Ee PS zm 
Canada. eeler 31,653 30,384 30,295 
Chad ed 1 Sek Gees 
A A eee 138 TY = 
F 2l cutis lr saa 225 (2) 142 
GAZA Strip AAA SS THE 26 
Hawaii Trade Zone NN E E Wë 6 79 
o ³ð³V ⁰ 5 32 62 
A A ᷑ 8 118 13 88 
0 .. . . ou us 2 Sea 946 
A A A 54 a m: 
II ee ee ee ee ee 594 za n 
MáalsvSlü- ` ỹÜð—o⁴ ⅛ðZ 131 24 Se 
Netherland 237 276 zs 
Netherlands Antilles 235 575 27 
J EEN af 55 71 
%%% occasion AAA aan 103 "es = 
% ͥ ¹ ³⁰¹·¹¹ a ei onai 32 16 31 
Saudi Arabia __. cL ccc c cese ee ee eee 595 1,836 8,028 
iin 1 35 40 
United Arab Emirates «4464 9 E == 
United Kingdom «„ «łö., „ 856 84 4 
Venezuela el 12,622 11,634 4,965 
Yemeni EAS = 1 -- 
7ůõĩõĩ· A EE 47,801 44,971 40,727 

By PAD district: 
District I nens ³ A 8,549 5,958 6,716 
f in ais 18,417 19.304 17,894 
District: Il] a 8 9,116 9,566 5,386 
f a dic 5,496 5,535 5,706 
Distriet Y. cuna a 6,223 4,608 5,025 
Plant condensate: 

Canada. nt :::: . ee 37,460 31,840 26,972 
U ˙ V. ꝛoÜ TET as 15 524 SA 
Total. AAA eee ee 37,475 32,364 26,972 
Total LPG and plant condensate 85,276 r 77,335 67,699 


r Revised. 
1 Includes LRG. 
2 Less than Lé unit. 


Source: Imports of condensate as reported to the Bureau of Mines, other data are compiled from 
the U.S. Department of Commerce, Bureau of the Census. 
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Table 19.—LPG ' exported from the United States, by country 


1974 1975 
Butane Butane 
Country Butane Propane propane Total Butane Propane propane Total. 
(barrels) (barrels) mixtures (barrels) (barrels) (barrels) mixtures (barrels) 
(barrels) (barrels) 
Algeria us sí e -- 165,560 826 s 165,886 
Australia = s; 274 214 488 5,580 309 784 6,673 
Bahamas 19 661 EN 680 SE 1,289 Set 1,289 
Bahrain s EH 2,374 2,374 2 e 412 472 
Belgium- 

Luxembourg -- Ge 537 wc 587 = 280 689 919 
Bermuda ........ 257 BE 417 674 a ES 206 206 
Bolivia EE: Se da | Sa za 931 = 931 
Brazil .....----- a 2,778 2,779 2 SH Ee ae 
Canada 16,033 31,810 51,404 99,247 10,439 8,850 22,493 41,782 
Denmark 48 " 477 EN 841 = 841 
French Pacific 

Islands ....... 666 88 150 849 = 83 x 88 
Germany, West enc 71 790 " d Ee es 
Guatemala De 15,564 9,074 24,688 a 2,658 8,189 5,797 
Israel. wS 194 = 194 ES 2,49 Ds 2,498 
Italy ...-.-------- 178 579 271 1,023 x Sc 1 1 
Jamaica e 615 35 650 SS 20 205 
Japan Eu 008 89 897 l, 092 1,112 
Mexico 112,925 2,291,557 6,481,674 8,886,156 351,483 2,125,590 6, 710, 782 9,187,855 
pe aerianas e TN ,9 ; SES 447 447 

„ ee x DE m ai 21 3,154 8,175 
South Africa, 

Republic of ... e! = 98 93 La? 2,401 sius 2,401 
Spain 375 cu E 875 e 9 » 9 
Sweden 2 aw es da NEM 20 479 > 499 
Switzerland 113 275 Se 388 RE 14 E 14 

nited Kingdom 573 1,288 82 1,898 xc 17 216 233 
Venezuela 217 181 1.123 1.521 € 428 696 1,124 
Other 280 744 2,471 8,495 536 2,169 4,982 7,687 

Total ....- 132,068 2,345,608 6,554,613 9,032,284 538,618 2,149,310 6,748,656 9,481,584 
ors value 
ou- 
sands) .. $1,328 $23,388 $69,748 * $94,464 $5,516 $22,291 $72,284 $100,041 


T Revised. 
1 Data include LRG. 
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Nickel 


By John D. Corrick * 


The tight nickel supply that developed 
at yearend 1974 quickly changed into an 
oversupply situation in 1975 as the indus- 
trial economies of the world slowed down. 
The surplus nickel supply had little effect 
upon new developing nickel operations, al- 
though Falconbridge Nickel Mines, Ltd. 
(Falco), reduced their capacity by about 
30% during the latter part of 1975. The 
supply base for nickel continued to expand 
with new mining and processing operations 
beginning in the Philippines, Australia, 
Botswana, and the United States. 

Domestic nickel consumption decreased 
in 1975 by nearly 30% from the record 
high consumption in 1974 and resulted in 
record high inventories of consumer-held 
nickel during 1975. The surplus supply 
situation was compounded by decreased 
demand for nickel and the simultaneous 
startup of several new nickel operations 
worldwide. Nevertheless, the surplus could 
have been more pronounced had it not 
been for startup troubles at most of the 
new operations. The pattern of nickel con- 


sumption was little changed from previous 
years. For the first time in several years 
ferronickel failed to increase its share of 
the total primary nickel consumed in the 
United States. 

The price of cathode nickel was in- 
creased 19 cents per pound on August 29 
by International Nickel Co. of Canada, 
Ltd. (INCO). Similar price increases 
were made in domestic and foreign pro- 
duced ferronickel in September. Consumer 
price protection, at the old prices, was in 
effect until December. | 

World trade in nickel was set back by 
the general slowdown in industrial econ- 
omies. Imports of nickel into the United 
States in 1975 were down nearly 27% 
when compared with those in 1974. Japa- 
nese importers of nickel requested reduc- 
tions in nickel ore import quotas agreed 
upon in 1974 from New Caledonia and 
Indonesia because of a slack demand for 
stainless steel. 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Salient nickel statistics 


(Short tons) 
1971 1972 1978 1974 1975 
United States: 

Mine production!-ẽ! 2 222222222 17.036 16.864 18,272 16,618 16,987 

Plant production: 
en,, . E A 15,654 15,731 13,895 14,093 14,343 
Secondary .....----------2-2-2-2-22-2-2-2--- 26,836 35,926 32,629 20,980 17,880 
Exports (gross weight) 26,143 21,671 22,070 30,442 80,121 
Imports for consumption 142,183 178,978 190,418 220,665 160,507 
Consumption 128,802 159,286 197,723 208,409 146,495 
Stocks, Dec. 81: Consumer 16,005 26,260 28,759 745,291 34,936 
e A cents per pound .. 133 133-153 153 153-201 201-220 
World: Mine production ee 702,027 673,817 "782,588 r 870,742 900,329 

r Revised. 


1 Mine shipments. 
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DOMESTIC PRODUCTION 


The level of activity by domestic nickel 
producers increased in 1975 over that of 
1974 as a result of the startup of the 


AMAX Inc. renovated nickel-copper-cobalt 


refinery in Louisiana, although the refinery 
operated well below capacity. According 
to the AMAX annual report the refinery 
produced 8,000 short tons of nickel during 
the first year of operation.“ The one domes- 
tic nickel mine, operated by Hanna Mining 
Co. at Riddle, Oreg., produced 16,987 
tons of nickel from laterite ore, as meas- 
ured by mine shipments. Nickel recovered 
at the Hanna smelter and byproduct nickel 
salts and metals produced at copper and 
other metal refineries amounted to 14,343 
tons; part of the byproduct originated 
from scrap. Exploration for nickel in 1975 
continued in Minnesota, Oregon, Cali- 
fornia, and Montana. Major exploration 
interest was centered in Minnesota. The 
two principal firms interested in develop- 
ing nickel mining in Minnesota were 
INCO and AMAX (Minnamax). At year- 
end, officials of INCO announced that 
they would suspend further activity on 
their nickel-copper mining project near 
Ely, Minn. The proposed changes in 
State policy toward nickel-copper develop- 
ment were the reasons given for suspension 
of work. On the other hand, AMAX 
Exploration Inc. requested and received 


permission to develop a test mine shaft 
near Babbitt, Minn. AMAX began con- 
struction of surface facilities required for 
the underground exploration phase in No- 
vember. The test shaft will be 14 feet in 
diameter and 1,710 feet deep. AMAX 
hoped to obtain a 5,000-ton bulk sample 
of ore for metallurgical testing. Universal 
Oil Products Co. (UOP) announced plans 
to construct a $2 million demonstration 
plant at Tucson, Ariz. Construction was 
to begin in the fall of 1975. The plant 
wil test UOP's new hydrometallurgical 
process for treating lateritic ores. Designed 
throughput of the plant was to be 5 tons 
per day of ore resulting in the production 
of 150 pounds per day of high-purity 
nickel. 

UOP officials held discussions with 
Puerto Rican officials during 1975 on the 
possibility of the company developing 
nickel deposits near Guanajibo, Puerto 
Rico. Puerto Rican ore reserves have been 
estimated at 375,000 tons of contained 
nickel, sufficient to support a 30-million- 
pound-per-year operation for 25 years. 
Puerto Rican laterites have been tested by 
UOP on a laboratory scale and would 
probably be one of the first ores to be 
tested in the new pilot plant. 


? AMAX Inc. 1975 Annual Report. P. 6. 


Table 2.—Primary nickel produced in the United States 
(Short tons, nickel content) 


1971 1972 1973 1974 1975 
Byproduct of metal refining ~..-................ 2,581 2,505 958 873 114.343 
Domestic .. ———À—— — 18,078 18,226 12,937 13,220 : 


1 Combined to conceal individual company confidential data. 


Table 3.—Nickel recovered from nonferrous scrap processed in the United States, 


by kind of scrap and form of recovery 
(Short tons) 


Kind of scrap 1974 1975 Form of recovery 1974 1975 

New scrap: AS metal nera 1,230 1,979 

Nickel-base 1,054 3,123 In nickel-base alloys .......... 1,272 2,623 

Copper- base 4.224 5.222 In copper-base alloys .......- 7,400 7,082 

Aluminum- base 627 1.251 In aluminum- base alloys ..... 980 1.318 

In ferrous and high- 

Total aaucoseneweworeun 5,905 9,596 temperature alloys! ....... 10,015 4,205 

7 In chemical compounds 33 723 

Old serap: — — 

Nickel-b ase 14.040 7,825 Total. iaa 20,930 17,880 
Copper- base 598 375 
Aluminum- base 387 84 
N ( Z SL SSS 15,025 8,284 
Grand total 20,930 17,880 


1 Includes only nonferrous nickel scrap added to ferrous high-temperature alloys. 
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CONSUMPTION AND USES 


Pure unwrought nickel increased its 
share of the total U.S. nickel market in 
1975 at the expense of ferronickel and 
nickel oxide. Pure nickel accounted for 
68% of the total nickel consumed in 1975 
compared with 5996 in 1974 and 6296 
in 1973. Most of the pure nickel was 
consumed in the production of nickel 
wrought products and nickel alloys and 
electroplating. Ferronickel accounted for 
17% of the total nickel consumed in 1975 
compared with 22% in 1974 and 18% in 
1973. Principal consumption of ferronickel 
was in stainless and alloy steels. 

The pattern of nickel consumption in 
1975 was as follows: 26% in stainless and 
heat resisting steel; 2596 in other nickel 
and nickel alloys; 13% in electroplating; 


14% in alloy steel; and 6% in nickel- 
copper and copper-nickel alloys. 

A combination of reduced nickel con- 
sumption, a continued high level of im- 
ports, and the possibility of future price 
increases resulted in consumer stocks of 
nickel reaching high levels in 1975. Con- 
sumer-held stocks of nickel were being 
worked off at yearend. The surplus supply 
situation was compounded by the simul- 
taneous startup of Marinduque Mining & 
Industrial Corp.'s mine and smelter in the 
Philippines, Freeport Queensland Nickel 
Inc.’s mine and treatment plant in Aus- 
tralia, AMAX Nickel Division's rehabili- 
tated refinery in Louisiana, and production 
from a mine and smelter located in 
Botswana. 


Table 4.—Stocks and consumption of new and old nickel scrap in the United States in 1975 
(Gross weight, short tons) 


Stocks, Consumption Stocks, 
SE Ge and beginning Receipts end of 
yp of year New Old Total year 
Smelters and refiners: 
Nickel and nickel alloys ... 1,669 471 616 1,438 2,054 86 
Monel metal 2 412 1.061 555 658 1.213 260 
Nickel silver!!! -- 752 2,397 297 2,153 2,450 699 
Cupronickel ............- 79 7 M 936 336 90 
Nickel residues 2,268 4,757 6,991 es 6,991 84 
eff 4,349 6,289 8,162 2,096 10,258 380 
Foundries and other 
manufacturers: 
Nickel and nickel alloys ... 4,489 7,357 NS 8,068 8,063 3,783 
Monel metal ......-------- 1 356 Se 35 359 1 
Nickel silver!!! 5,635 13,255 15,785 10 15,795 3,095 
Cupronickel! ............- 1,475 20,931 20,573 Se 20,573 1,833 
Nickel residues 90 420 864 80 894 116 
Total AAA cu uu 4,595 8,133 364 8,452 8,816 3,912 
Grand total: — 
Nickel and nickel alloys ... 6, 158 7,828 616 9,501 10,117 3,869 
Monel metal ........---.--- 428 1,417 555 1,017 1,572 273 
Nickel silver? ___ 6,387 15,652 16,082 2,168 18,245 8,794 
Cupronickel! .........--.- 1,654 21,278 20,573 336 20,909 1,928 
Nickel residues 2,858 5,177 7,355 30 7,885 150 
sl A Su ¿L c. ec 8,944 14,422 8,626 10,548 19,074 4,292 


1 Excluded from totals because it is copper-base scrap, although containing considerable nickel. 


Table 5.—Nickel (exclusive of scrap) consumed in the United States, by form 


(Short tons) 
Form 1971 1972 1973 1974 1975 
Metal Ce dE 95,689 110,422 121,821 123,996 99,693 
Fine m mmi‘ 11,515 22,806 36,371 45,661 25,325 
Oxide powder and oxide sinter ............ 16,554 19,315 33,257 33,617 16,630 
SIC ³ĩð³A a 2,376 3,939 8,668 2,026 1,751 
Other AS IA ASI 88 2,718 2,804 2,606 3,109 3,096 
'"Potal aa 128,802 159,286 197,723 208,409 146,495 


1 Metallic nickel salts consumed by plating industry are estimated. 
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Table 6.—U.S. consumption of nickel (exclusive of scrap) in 1975, by use and form 
(Short tons) 


Nickel 
Ee zz sulfate Total 
dre Ferro- Nickel and Other of 
Use Deet nickel oxide other forms figures 
nickel nickel shown 
salts 
Steel: 
Stainless and heat-resisting ........ 12,060 17,255 8,593 Li 264 38,172 
Alloys (excludes stainless) 7,017 6,662 5,761 e 885 20,825 
Superalloys ) oes Le 6,682 186 20 de 142 7,030 
Nickel-copper and copper-nickel alloys . 9,343 1 21 19 51 9,435 
Permanent magnet alloys 2,168 150 55 See St 3,268 
Other nickel and nickel alloys -..-...-... 35,602 257 1,105 3 226 37,193 
Cast: Irons `, dea 2,357 509 423 BS 1,122 4,411 
Electroplating? ii 17,803 TM 39 1,337 1 19,180 
Chemicals and chemical uses 1,731 ES 419 249 35 2,434 
Other A A 4,335 5 194 143 370 5,047 
Total reported by companies 
canvassed and estimated 99,693 25,325 16,630 1,751 3,096 146,495 
1 Based on monthly estimated sales to platers. 
2 Includes batteries, ceramics, and other alloys containing nickel. 
Table 7.—Nickel (exclusive of scrap) in 
consumer stocks in the United States, 
by form 
(Short tons) 
Form 1973 1974 v 1975 P 
Meta . . 11,858 25,862 19,288 
Ferronickel --...... 7,735 11,511 11,267 
Oxide powder and 
oxide sinter ..... 8,018 6,189 9,215 
Salts ( 466 457 435 
Other ..--........- 682 1,272 726 
Total 8 28,759 45,291 34,936 
P Preliminary. 
r Revised. 
Table 8.—Consumption, stocks, receipts, shipments and/or sales 
of secondary nickel in 1975 by use 
(Short tons) 
Shipments Stocks, 
Use Receipts Consumption or end o 
sales year 
Steel (stainless and heat-resisting and alloy) .... 24,695 43,994 1,465 4,426 
Nonferrous alloys (super, nickel-copper and 
copper-nickel, permanent magnet and 
other nickel) .....-ocsecacscesesessb Sacó 3,980 4,057 8 523 
Foundry (cast irons) 2222222222222 477 472 Gu 8 
Chemicals (catalysts, ceramics, plating salts and 
other chemical uses) ee 5 2 2 3 
Total reported by companies canvassed 
and estimated cc ~~. ee 29,157 48,525 1,475 4,960 
PRICES 


The producers price for electrolytic 
nickel was increased by INCO on August 
29 from $2.01 per pound to. $2.20 per 
pound. Nevertheless, INCO extended price 
protection at the old price of $2.01 per 
pound to all prior nickel customers until 
December 1. 

The price of domestically produced 
ferronickel was increased on September 16 
from $1.97 per pound of contained nickel 


to $2.16 per pound of contained nickel. 
Société Métallurgique Le Nickel increased 
the price of its nickel products on Sep- 
tember 9. The new prices were as follows: 
FN4, $2.20 per pound of nickel content; 
FN3, $2.25 per pound of nickel content; 
FN1, $2.29 per pound of nickel content; 
FNC, $2.23 per pound of nickel content; 
and nickel rondelles, $2.26 per pound. 
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FOREIGN TRADE 


The gross weight of U.S. exports of 
nickel, nickel alloys, and nickel catalysts 
(excluding scrap) was 4% less in 1975 
than that exported in 1974. Exports of 
unwrought nickel in 1975 increased 110% 
over those exported in 1974. 

Canada continued to be the principal 
supplier of nickel to the United States in 
1975 and accounted for 62% of the total 
nickel imports for consumption. Canada's 
portion of the total imports was 4% 
higher than in 1974. New Caledonia re- 
placed Norway as the second most impor- 
tant source of imported nickel and ac- 


counted for 11% of the total nickel 
imported. Norway, the Dominican Repub- 
lic, and Australia completed the top five 
countries supplying nickel to the United 
States. These five countries accounted. for 
88% of the total nickel imported in 1975. 
Imports of ferronickel decreased from 15*« 
of total primary nickel imports in 1974 to 
13% in 1975, while unwrought nickel 
increased from 62% in 1974 to 67% in 
1975. The total of all forms of primary 
nickel imported for consumption in 1975 
was 27% less than that imported in 1974. 


Table 9.—U.S. exports of nickel and nickel alloy products, by class 


1973 1974 1975 
Quan- Quan- Quan- 
Class tity Value tity Value tity Value 
(thou- (thou- (thou- 
(short sands) (short sands) (short d 
tons) tons) S tons) sands) 
e, . 3,764 $10,549 3,174 $11,522 6,676 $25,281 
Bars, rods, angles, shapes and 
eie SSS 1,949 9,647 3,852 21,290 9,400 22,132 
Plates, sheets, and strip .......-...--- 3,827 20,470 8,524 49,857 5,808 44,402 
Ad.. A 752 2,400 543 2,066 275 940 
Ware ee ek ee d eae 697 3,818 1,117 6,056 679 4,769 
Powder and flakes ~~ ~~~. . ~~ 514 4,813 571 6,037 429 4,675 
AU 8 11 61 19 56 26 54 
Gate! 8 2,478 6,584 3,477 9,143 3,536 13,713 
Tubes, pipes, blanks, and fittings 
therefore, and hollow bars 1,825 9,815 2,903 17,226 2,333 15,791 
Waste and scrap n... 6,253 1,646 6,262 10,245 6,959 9,642 
! 22,070 75, 803 30,442 133,498 30,121 141,302 
Table 10.—U.S. imports for consumption of nickel products, by class 
1973 1974 1975 
Class Quantity "Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Oré A % AAA 8.207 8190 62 1.135 $47 
Unwroughht 2222222222222 120,088 343,494 137,314 450,342 107,084 406,894 
Oxide and oxide sinter 6,301 13,466 6,449 15,081 5,063 16,172 
JA ees 38,749 81,851 42,999 96,959 23,991 63,522 
Bars, plates, sheets, and anodes .. 267 1,164 342 1,665 512 3,272 
Rods and wire ===>» 190 3,959 696 9,122 960 5,804 
Shapes, sections and angles 1 6 7 46 10 81 
Pipes, tubes and fittings -.....-...-. 570 2,579 r 889 r 2,066 265 1,961 
Powder ˙»⅛üGĩ ꝛ¾ my 7,196 22,770 9,316 33,344 9,749 39,328 
Flakës §³ d 95 297 5 201 23 85 
Waste and scrap -.---... . 2,642 3,906 3,099 8,545 2,353 5,864 
Ferronickel NNN 89,780 70,532 102,430 87,255 65,046 67,813 
Total (gross weight) 274,681 544,214 303,708 r 699,228 216,191 609,843 
Nickel content 2 190,418 x 220,655 XX 160,507 XX 


r Revised. XX Not applicable. 


—— 


1 Nickel-containing material in slurry, or any form derived from ore by chemical, physical, or 
any other means, and requiring further processing to recover nickel or other metals. 


2 Estimated from gross weight of primary nickel products. 
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WORLD REVIEW 


Australia.—Near yearend 1975, the Aus- 
tralian Government appeared to be 
softening its stand on foreign equity par- 
ticipation as it related to control of the 
mining industry in that country. The basic 
requirement was that foreign investment 
in the development of raw materials be 
limited to no more than 50% of the equity 
and that no more than 50% of the votes 
on the board of directors be foreign. The 
Prime Minister stated that the regulations 
should serve as guidelines instead of con- 
stituting inflexible rules. He also empha- 
sized that each investment proposal would 
be considered on a case-by-case basis. Also, 
it would not be mandatory for foreign 


Table 12.—Nickel: 


exploration companies to seek Australian 


participation at the outset of initial 
exploration programs.? 
Western Mining Corp., Ltd. had a 


capacity to produce 42,000 tons of nickel 
per year in 1975. Expansion plans under- 
way in 1975 would raise this capacity to 
/1,500 tons and make Western Mining 
about equal to Société Métallurgique Le 
Nickel's (SLN) New Caledonian operation 
and approach the capacity of Falco. The 
cost of the expansion was reported to be 
$36 million. At the Kalgoorie smelter new 


3 Iron Age. Australian Lame Duck? V. 216, No. 
17, Oct. 27, 1975, p. 97. 


World mine production * by country 


(Short tons) 


Country 1973 1974 1975 P 
IS MER A PIN 6,600 6,600 6,600 
Australia (content of concentrate 722 r 44,748 47,570 82,242 
Botswana EE 600 13,042 18,314 
Brazil (content of ore) -===>> 4,544 2,875 2,900 
Burma (content of speiss) j 23 24 21 
Canada a ³ d x id r 268,908 296,600 269,826 
Cuba (content of oxide and sulfide) e e r 40,200 40,200 40,800 
Dominican Republic ʻe c casae cec 33,200 34,400 94,400 

Finland: 
Content of concentrate 6,371 6,352 5,957 
Content of nickel sulfate e NN A EEN 243 205 228 
Germany, East ~~ oe 2,200 2,400 2,400 
Greece (recoverable content of ore) 3 28,940 31,440 31,014 
Indonesia (content of ore) )))... 22,946 23,250 e 23,000 
Mexico (content of ore) __ 35 28 55 
Morocco (content of nickel ore and cobalt ore) 3 550 550 
New Caledonia (recoverable) 4 ____ LL ccc cce - rc esser r 118,368 148,333 146,767 
Norway (content of concentrate) __... . -2 5 635 891 
PhIUDDIHeB ANN 440 359 e 13,200 
Poland (content of ore 2 1,700 2,200 2,200 
Rhodesia, Southern (content of concentrate) -=-= 18,000 12,700 12,100 
South Africa, Republic off.. .? 21,413 24,361 22,877 
U.S.S.R. (content of ore) 9 .... mm. r 149,000 r 160,000 168,000 
United States (content of ore shipped) e. 18,272 16,618 16,987 
je eec r 182,588 870,742 900,329 

* Estimate. P Preliminary. r Revised. 


* Insofar as possible, this table represents mine production of nickel; where data relate to some 


more highly processed form, the figures given have been used in li 


eu of unreported actual mine 


output to provide some indication of the magnitude of mine output, and are so noted, paren- 


thetically, following the country name. 
2 Refined 
ported matte and speiss. 


nickel and nickel content of oxides and salts produced, plus recoverable nickel in ex- 


8 Includes a small amount of cobalt not reported separately. 
* Nickel-cobalt content of metallurgical plant products, plus recoverable nickel-cobalt in exported 


Ores. 
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World smelter production,' by country 


(Short tons) 


Kath eon teu EE 


Botswana 


Cuba ° 
Czechoslovakia e 
Finland 


Germany, West 
Greece 


New Caledonia 5 22 


Norway 


Poland e 
Rhodesia, Southern * 
South Africa, Republic of 
United Kingdom 
U. S. S. R. e 
United States: 


Byproduct of metal refining .......-.......- 


Recovery from domestic ore 


Total 


e Estimate. 


P Preliminary. r Revised. 
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555 Ss 2,899 7,099 
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5 20,000 20,000 20,000 
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— d 16,500 18,700 19,000 
5 40,600 39,400 42,800 
„ r 142,000 1 148,000 148,000 
"TR 958 813 

Bie 12,937 T 14,843 
3 r 730,243 795,905 741,070 


1 Refined nickel plus nickel content of ferronickel produced from concentrates unless otherwise 


specified. 


2 In addition to the countries listed, North Korea is believed to produce metallic nickel and/or 
ferronickel, but information is inadequate to make reliable estimates of output levels. 
3 Includes nickel content of nickel oxide and nickel fonte in addition to metallic nickel and ferro- 


nickel. 


* Nickel content of ferronickel only (no refined nickel is produced). 
5 Nickel-cobalt content of ferronickel and matte produced. : 
6 Individual figures for byproduct metal refinery and recovery from domestic ore are withheld 


as company confidential information. 


capacity was completed during 1975 and 
the installation of additional equipment to 
handle 385,800 tons of concentrate per 
year was nearing completion. Modifications 
and new equipment added to the Kwinana 
refinery during the year, increased annual 
production to about 26,500 tons. Western 
Mining continued exploration around the 
Kambalda and St. Ives area and reported 
reserves of 27 million tons of ore grading 
3.23% nickel. Production of concentrate 
from a joint venture at Windarra began in 
September 1974 and Western Mining re- 
ceived 3,614 tons of nickel plus copper 
as its share of the venture during 1974- 
75. Ore reserves at Mount Windarra and 
South Windarra reportedly were 8,100,000 
tons grading 1.88% nickel. The company 
also purchased ore and concentrate from 
the Nepean mine jointly owned by 
Metals Exploration N.L. and Freeport 
and from the Scotia and Carr Boyd Rocks 
mines now wholly-owned by Great Boulder 
Mines Ltd. Production from the Carr 
Boyd Rocks mine was suspended at mid- 
year 1975 because the mine was unprof- 
itable. Production from the Scotia mine 


was hampered by a ground collapse in 
July 1974. Selcast Exploration Ltd. con- 
tinued to supply nickel ore to Western 
Mining from its mine at Spargoville. An- 
nual production of nickel from concentrate 
was reported to be 4,000 tons. 

The Greenvale  nickeliferous laterite 
project in Queensland was plagued with 
early startup troubles. The principal prob- 
lem areas were in the crushing and grind- 
ing section, the feed system to the furnace, 
and in the oxide and sulfide product proc- 
essing sections. The roasting furnaces and 
the leaching and carbonate extraction 
sections were performing satisfactorily. 
Floods, strikes, inflation, and currency 
changes have helped to increase the orig- 
inal 1971 estimated cost of the project 
from $250 million to $382 million. As a 
result of these increased costs, the project 
ran into financial troubles early in 1975. 
About midyear outside money lenders, al- 
ready involved in the project, and the 
Queensland State Government agreed to 
assist Metals Exploration N.L. in obtain- 
ing the needed financial backing. Metals 
Exploration was to supply about $1.3 
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million of the total amount required with 
the remainder supplied by lenders in pro- 
portion to their other loans on the project. 
The Queensland Government was to guar- 
antee the loans. Production during Sep- 
tember averaged 80% of capacity (46 
million pounds of nickel per year). Full 
capacity was expected to be reached at 
Greenvale and the Yabulu treatment plant 
by 1977. 

A decision on whether to proceed with 
the Agnew nickel project in Western Aus- 
tralia was deferred by Western Selcast 
(Pty.), Ltd., and Mount Isa Mines, Ltd. 
(MIM). Reasons cited by company off- 
cials were inflation and increased operat- 
ing costs in relation to the international 
price of nickel Further, the financial 
viability of the project had not been estab- 
lished. Nevertheless, the situation was to 
be kept under constant review and design 
Work was continued. The Agnew sulfide 
deposit was estimated to contain 45 million 
tons of ore averaging slightly more than 
2% nickel with a cutoff grade of 1%. 

A major new nickel venture was shaping 
up in Western Australia at yearend. The 
Forrestania project called for the develop- 
ment of the Digger Rocks nickel deposit 
(30%-owned by Endeavor Oil Co. NL) 
and the Cosmic Boy deposit (owned by 
AMAX Inc.). AMAX would act as man- 
ager of both deposits. Reserves of con- 
tained nickel were reported to be 137 
million pounds at Digger Rocks and 240 
million pounds at Cosmic Boy. The gov- 
ernment had committed itself to permit 
the venture to proceed with only 30% 
equity participation by Australian com- 
panies. Western Mining was mentioned 
as a possible partner in the venture. Pro- 
vided the program could get started early 
in 1976, production from the Digger 
Rocks deposit might be possible for mid- 
1979 and underground production from 
the Cosmic Boy deposit 19 months later. 
The Forrestania operation would be lo- 
cated 250 miles southeast of Perth and 
150 miles southwest of Kalgoorlie. 

Botswana.—Officials of Botswana Roan 
Selection Trust, Ltd. (BRST), stated that 
continuing technical problems associated 
with poor recoveries, lack of equipment, 
and the shutdown of the flash furnace 
earlier in the year for repairs resulted in 
a disappointingly low matte production of 
7,103 tons, only 30% of designed capacity. 
Officials estimated that the rated capacity 
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of about 23,700 tons of matte per year 
would be achieved in 1976. A pay dispute 
among African workers resulted in a strike 
at Pikwe on July 29, 1975. Production 
was resumed after police were called to 
disperse the crowds. Production loss from 
the strike amounted to about 4 days. Major 
damage to the smelter was averted by the 
police response. Had smelter technicians 
been delayed from attending the furnaces 
much longer, the smelter would have been 
put out of service for at least 6 months 
as a result of matte solidification. 

Brazil.—Brazil currently has two nickel 
mines located in Minas Gerais producing 
about 220,000 tons of ore per year con- 
taining nearly 3,000 tons of nickel. The 
ore is smelted to ferronickel (containing 
24% nickel). 

Cia. Niquel Tocantins had reserves esti- 
mated at 22 million tons of ore grading 
1.7% nickel at Niquelandia, Goiás. 
Empresa de Desenvolvimento de Recursos 
Minerais (Codemin), had ore reserves of 
16.5 million tons grading 1.4% nickel 
also in Golás. 

The most advanced new nickel project 
in Brazil was that proposed by Baminco 
Mineração e Sidérurgia S.A. (BAMINCO) 
for development in the State of Goiás. Re- 
serves were estimated at 44 million tons of 
ore with an average grade of over 1.9% 
nickel and a cutoff grade of 1.296. Plans 
called for erection of a smelter near the 
deposit to produce about 50 million pounds 
of nickel per year as ferronickel. Imple- 
mentation of the project is estimated at 
38 months after a decision is made to 
proceed. An economic feasibility study 
was underway during 1975. 

Canada.—In 1975 the value of nickel 
production exceeded copper as the most 
valuable Canadian metal produced (539.7 
million pounds of nickel valued at 
C$1,110 million compared with 1,600 
million pounds of copper valued at 
C$1,020 million). Canada continued to 
dominate as the leading producer of nickel 
in the world and accounted for 30% of 
the total world mine production. Nickel 
production was reported as 269,826 tons of 
contained metal, a 9% decrease from that 
produced in 1974. The principal producers 
of nickel in Canada remained INCO, 
Falco, and Sherritt Gordon Mines, Ltd. 

INCO mined a total of 21.2 million tons 
of ore having an average nickel content of 
1.40% in 1975 compared with 22 million 
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tons having an average nickel content of 
1.37% in 1974. Nickel production by 
INCO in 1975 was reported to be 460 
million pounds compared with 510 million 
pounds in 1974. Principal reasons cited 
for reduced production were short strikes 
at the Sudbury and Shebandowan, On- 
tario, Operations. INCO reported proven 
reserves in Canada of 415 million tons, 
containing 6.7 million tons of nickel and 
4.3 million tons of copper. The company 
operated 16 mines during 1975, 13 in 
Ontario and 3 in Manitoba. INCO began 
work on developing a new mine in the 
Sudbury area known as Levack East. Pro- 
duction was to begin in 1984. Redevelop- 
ment work at the Victoria mine halted 
production at that mine in December 1975, 
production was scheduled to resume late 
in 1976. 

The Kirkwood ore bodies were expected 
to become depleted during the first quarter 
of 1976 and would be closed. Work was 
continued on deepening the Birchtree mine 
and on underground exploration at the 
Pipe mine, both in Manitoba. INCO dem- 
onstrated a desire to diversify its activities 
by the acquisition of the Electric Storage 
Battery Co. (ESB); Daniel Doncaster & 
Sons Ltd. of Sheffield, United Kingdom 
(producers of forged and machined prod- 
ucts for gas turbines); and its announced 
intentions to construct in the Sudbury dis- 
trict of Canada a $29 million direct rolling 
mill utilizing metal powders. The company 
also announced in April 1975 its partici- 
pation in a multinational joint venture to 
mine manganese nodules from the ocean 
floor. Other members of the consortium 
were Deep Ocean Mining Co. Ltd. 
(DOMCO), representing Japanese com- 
panies; Metallgesellschaft AG, Preussag 
AG, Rheinische Braunkohlenwerke AG, 
and Salzgitter AG from West Germany; 
and a U.S. company, SEDCO, Inc., of 
Dallas. The members were conducting 
feasibility studies during 1975. 

Falco and Sherritt Gordon remained the 
number 2 and 3 producers, respectively, of 
nickel in Canada in 1975. Falco's Sudbury 
operations were shut down for 73 days in 
1975 as production and maintenance 
workers went on strike. The company was 
forced to cutback production at its mines 
and plants by 30% after the strike because 
of reduced world demand for nickel. Out- 
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put at the Falco refinery in Norway was 
curtailed in August as a result of the 
strike and remained at about two-thirds of 
normal capacity through yearend. Also, the 
East, Onaping, and Longvack South mines; 
the Fecunis mill; and one of two blast 
furnaces at the smelter were shut down 
and placed on standby status. Major cap- 
ital projects at Sudbury (excluding de- 
velopment of the Lockerby mine) were 
suspended. Principal among these projects 
was the $95 million environmental im- 
provement program for the smelter. Much 
construction work has been completed on 
the project. As a result of these actions, 
Falco reported that deliveries of refined 
nickel in 1975 totaled 61.5 million pounds 
compared with 89.5 million pounds in 
1974. At yearend the Ontario Government 
deferred for 5 years its ruling that would 
have disallowed the deduction from taxes 
of the cost of processing minerals outside 
of Canada. Had the ruling been imposed, 
it would have cost Falco $8 million for 9 
months of 1974 (levy’s effective date was 
originally April 9, 1974). 

Falco conducted research and develop- 
ment work in 1975 on mineral dressing 
techniques in order to increase metal re- 
coveries at its Sudbury operations and to 
assist Sturgeon Lake Mines Ltd. in improv- 
ing metal recoveries. A new method for 
hydraulically hoisting lump ore at the 
Onaping mine was deferred as a result of 
the mine being shut down. Ore reserves at 
yearend 1975 were reported as 89.1 million 
tons containing 1,279,000 tons of nickel. 
This was 1,479,000 tons of ore below the 
yearend 1974 quantity, the result of mining 
3,230,000 tons of ore during the year. 

Sherritt Gordon experienced a shortage 
of feed material during the second quarter 
of 1975 that restricted nickel production 
at its Fort Saskatchewan plant. Report- 
edly, the company shut down the refinery 
for 6 weeks (from mid-June to the end of 
July) for maintenance. The company ex- 
pected to achieve closer-to-optimum oper- 
ating levels during the final 5 months of 
1975. The Lynn Lake mill improved its 
previous operations during the second 
quarter of 1975. 

Production, as measured by sales and 
deliveries and reported by the three prin- 
cipal Canadian producers in 1975, was 
as follows: 
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Company 


The International Nickel Co. of Canada, Ltd .... 


Falconbridge Nickel Mines, Ltd 
Sherritt Gordon Mines, Ltd 


Union Miniére Explorations and Mining 
Corp. Ltd. was developing a new copper- 
nickel mine at Pickle Lake in Northwestern 
Ontario. Reportedly the mine will be a 
combination of open pit and underground 
operations and has sufficient ore reserves 
to last 20 years. To date, preliminary mine 
design, as well as geotechnical and en- 
vironmental studies, have been completed. 

Colombia.—Early in 1975 Hanna Min- 
ing Co. querried several Japanese stainless 
steel producers on the possibility of taking 
part in a joint venture to develop its nickel 
deposits at Cerro Matoso. A feasibility 
study was to be completed in 1975 on the 
project. Reportedly, a pilot plant was 
being constructed and preliminary financ- 
ing inquiries were made both in the 
United States and Europe. Preliminary 
plans called for construction of a ferro- 
nickel plant with an annual capacity of 
23,000 tons of nickel. 

Cuba.—Reportedly, Soviet technicians 
were working on the nickel facility at 
Nicaro during 1975. The project was 
undertaken to construct new shops, mod- 
ernize a railroad, and renovate the plant 
which was built during World War II. 
Expansions at Nicaro and Moa Bay will 
increase Cuba's nickel capacity by nearly 
11,000 tons per year. 

Dominican Republic.—Falconbridge Do- 
minicana, C. por A., mined 2.3 million 
dry tons of lateritic ore in 1975. Deliveries 
of ferronickel in 1975 were reported as 
52,329,000 pounds (contained nickel) 
compared with 68,709,000 pounds in 1974. 
Ore reserves were stated as 64 million dry 
tons grading 1.58% nickel at yearend. 
The company continued exploration within 
the concession area; the results were being 
evaluated at yearend. 

France.—The French Government set 
aside about $56.5 million for developing a 
raw materials stockpile. The major portion 
of the money was destined for purchases 
of copper and nickel in 1975. The purpose 
of the stockpile was to protect industrial 
consumers against sudden fluctuations in 
metal prices. Metal stocks were stored 
throughout the country with consideration 
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Type of Thousand 

operation pounds 
a Delivery ........ 851,120 
SE . 61.524 
„ Sales eren 20,036 


going to locations near specific metal con- 
sumers, The nickel stockpile was being 
managed by the nickel producer at Le 
Havre and was set up to assist SLN of 
New Caledonia through periods of poor 
marketing conditions. The nickel stockpile 
was to be about 10,000 tons of nickel 
metal and cover an acquisition period of 
5 years. 

Guatemala.—Exploraciones y Explota- 
ciones Mineras Izabal, SA (Exmibal), re- 
ported that construction of facilities for 
its lateritic nickel project near Lake Izabal 
in eastern Guatemala neared the halfway 
mark at yearend. During 1975 construction 
and operating personnel amounting to 
2,000 were employed at the site. The 
project was expected to begin operations 
in 1977 with a capacity of 28 million 
pounds of nickel per year in nickel matte. 
The cost of the project was revised in 1975 
to $224 million.: 

Greece.—Expansion of the Société Mi- 
niére et Métallurgique de Larymna S.A. 
(LARCO) ferronickel plant from 18,000 
tons of nickel per year to 36,000 tons was 
awalting government approval at yearend. 
LARCO processes 700,000 tons of ore per 
year into ferronickel containing 27% 
nickel. Ore reserves in the Larymna area 
were reported to be 100 million tons. A 
second proposal also was being considered 
by the government to combine steel pro- 
duction with the nickel output. Costs of 
the two projects were estimated to be $75 
million and $220 million, respectively. 

Indonesia.—INCO, the major share 
holder in P.T. International Nickel Indo- 
nesia, stated that construction of facilities 
for the first stage of its lateritic nickel 
operation was 60% complete at the end 
of 1975. During the year, nearly 6,500 
construction and operating personnel were 
employed. The first stage, designed to 
produce 35 million pounds of nickel per 
year in matte, was expected to be oper- 
ational by the latter half of 1976. In No- 
vember 1975 the estimated cost of the 
project was escalated upward to $820 mil- 
lion. An agreement was reached during 
the year between INCO and the Indo- 
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nesian Government for the construction 
and operation of a 110-megawatt hydro- 
electric plant on the Larona River. A 
major portion of the electricity will supply 
power to the nickel operation when it is 
expanded to 100 million pounds per year 
of nickel in 1978. Site preparation for 
the dam was started during the year. 

P. N. Aneka Tambang (ANEKA) held 
discussions with four Japanese ferronickel 
producers during 1975 about the possible 
future supply of ferronickel to Japan. A 
ferronickel plant was to be completed in 
November 1975 and ferronickel was to 
begin being produced in April 1976 at a 
rate of 385 tons per month. The Japanese 
companies have contracted to purchase 
the output for 10 years. ANEKA was 
Indonesia's only producer of nickel ore in 
1975. Near midyear 1975, ANEKA agreed 
to reduce ore shipments to Japan by about 
3096 for the fiscal year (April 1975 to 
March 1976). The shipments were to be 
reduced from 750,000 to 600,000 tons. 
The exported ores graded 2.4% nickel 
plus cobalt and 2796 moisture. 

Plans for the P.T. Pacific Nikkel Indo- 
nesia project were stalled near midyear as 
a result of cost escalation. Recent findings 
by Bechtel Corp. in a feasibility study 
increased the cost of the 100 million- 
pound-per-year operation to $700 million. 
The Gag Island project has been under 
study and development since 1968. 

The Indonesian Nickel Development Co. 
(INDECO), a partnership of Japanese 
steel and trading firms, continued to ex- 
plore for nickeliferous laterites. Attention 
was centered on the ores of Gebe Island 
near Halmahera. A. feasibility report on 
the project was to be completed in Sep- 
tember 1975. 

Japan.—Japanese ferronickel producers, 
faced with large surpluses of nickel due 
to slack demand, requested Indonesian and 
New Caledonian ore exporters to reduce 
their shipments for the year. In order to 
reduce stocks of nickel, Japan's Ministry 
of International Trade and Industry 
(MITI) resumed the issuing of export 
licenses for nickel and nickel alloys. The 
new ceiling of up to 2,000 tons (total 
exports) was to remain in effect until 
March 1976. MITI officials stated that 
this ceiling would be increased if condi- 
tions required it. 

Pacific Metals Co. of Japan attempted 
to interest five other Japanese firms in 
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becoming joint owners in a new 44,000- 
ton-per-year ferronickel smelter in Niigata 
Prefecture. The first phase of the project 
(18,000 tons) was scheduled to begin 
early in 1976. Annual capacity was to be 
increased to 27,500 tons and finally to 
44,000 tons in later years. First phase costs 
were estimated at $66.7 million. In a 
separate action, Shimura Kako Co. Ltd. 
(3096 owned by INCO) was considering 
a plan to give INCO a larger share in the 
nickel refining company. Reportedly the 
company had been operating at a loss. 

New Caledonia.—Production of nickel 
ore in New Caledonia in 1975 was 4% 
less than that produced in 1974 and to- 
taled 7.4 million tons. Nickel smelter 
production increased 5% in 1975 over that 
of 1974 and totaled 78,338 tons. Ferro- 
nickel production increased nearly 996 
and totaled 58,204 tons, but matte pro- 
duction decreased 396 from that of 1974. 
Exports of nickel ore to Japan decreased 
26% in 1975 when compared with exports 
in 1974 and reflected Japanese requests 
for reductions in New Caledonian exports. 
Exported ore averaged 2.46% nickel plus 
cobalt. 

Much discussion occurred during 1975 
regarding the development of nickel de- 
posits in the northern part of New Cal- 
edonia (Poum and Tiebaghi deposits). 
Compagnie Frangaise d'Entreprises Min- 
ières, Métallurgiques et d'Investissements 
(COFREMMI) had its mining rights to 
New Caledonian nickel deposits suspended 
early in 1975. AMAX appeared interested 
in becoming a partner in developing these 
deposits, but the French Government ap- 
parently was holding up a decision on 
development until additional French in- 
terests in the project could be found. By 
inidyear, the Minister of Overseas Depart- 
ments and Territories announced that the 
government would participate in the 
project up to a possible 5146 if no other 
French interest could be found. At year- 
end, AMAX reportedly was waiting for 
the French Government to make the next 
move in putting together a team to develop 
the project. 

SLN officials announced plans to begin 
a $230 million expansion of its New Cale- 
donian production facilities. The expan- 
sion would increase capacity of the 
Doniambo smelter from 70,000 to 90,000 
tons per year by 1979. 

Early in 1975 INCO won a tentative 2- 
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year delay from the French Government 
in which to make its decision about de- 
veloping the Goro deposit in southern New 
Caledonia. The French Government di- 
vided the Goro deposit in half with INCO 
getting the western portion (with a 2-year 
delay) and Société Nationale des Pétroles 
d'Aquitaine (SNPA) getting the eastern 
portion. As a result of the division INCO 
was expected to offer a scaled-down de- 
velopment plan. 

The long-awaited New Caledonian tax 
reform was approved in 1975. The new 
tax law will substitute a 50% tax on profits 
from the off-island sale of ferronickel and 
matte for the current 11% value added 
tax on all nickel exports. Reportedly, 
France will provide, for a period of more 
than 5 years, any revenue shortfall in that 
portion of the New Caledonian budget 
normally obtained from nickel taxes. Rev- 
enues from nickel have accounted for 
about 25% of the island’s budget in recent 
years. Nickel processors would be required 
to pay a minimum guaranteed revenue 
equal to a 3% ad valorem tax on exported 
products. This export tax would be paid 
in full if processors recorded zero profits 
or deficits, and as a differential for any 
shortfall in profit taxes below the mini- 
mum guaranteed revenue. 

Philippines.—Marinduque Mining & In- 
dustrial Corp. operated its new nickel facil- 
ities on Nonoc Island at about 2796 of 
rated annual capacity (75 million pounds 
per year of nickel briquets and powder) 
during 1975. Operating capacity increased 
near yearend, 39% in November and 45% 
in December. Reportedly, the company 
produced 6.2 million pounds of pure nickel 
in the first half of 1975. Delays were en- 
countered during the year as sections of 
the plant were redesigned. The company 
was considering building a hydroelectric 
powerplant that was expected to cut fuel 
oil requirements in half. The hydroelectric 
project would require up to 3 years to 
complete, once financing was found. At 
yearend, Marinduque was attempting to 
reschedule a portion of the nickel project's 
indebtedness. Officials hoped to reschedule 
$20.4 million due in 1976 so as to be pay- 
able over a 3-year period in quarterly 
installments beginning in January 1978. 
An additional $32 million due in January 
1979, hopefully would be rescheduled over 
a 3-year period in quarterly payments 
beginning in January 1979. 
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The Japanese Government announced 
that an $18 million loan had been granted 
for the development of nickel ore reserves 
in the Philippines. The development com- 
pany would be Rio Tuba Nickel Mining 
Corp. in which Pacific Metals Co. of Japan 
owned 40%. The company would produce 
386,000 tons of ore the first year and 
550,000 tons each succeeding year for 
shipment to Japanese ferronickel smelters. 
Total reserves were estimated at 22 million 
tons grading 2.2% nickel. 

Rhodesia, Southern.—Rhodesia's fourth 
major nickel producer began operations 
at the Shangani mine in October 1975. 
Two separate ore bodies exist at the 
Shangani deposit. The larger eastern ore 
body had been estimated at 17.6 million 
tons grading 0.92% nickel and 0.12% 
copper. Initially the deposit will be mined 
at an annual rate of 992,000 tons of ore 
delivered to the concentrator for a period 
of 7 years, after which ore will be supplied 
from an underground mine. The concen- 
trate will be shipped by rail some 200 miles 
to Rhodesian Nickel Corp.  Ltd.s 
(Rhonickel) Bindura smelter. The smelter 
recently underwent expansion in order to 
handle the Shangani concentrates as well 
as Rhonickel’s output from the small Epoch 
mine. The smelter was originally designed 
to process 'concentrates from Rhonickel's 
Bindura and Madziwa mines. The Epoch 
mine is being developed at a cost of $11.9 
million and was expected to be operational 
early in 1976. Reserves at Epoch were 
reported to be 2.75 million tons of ore 
grading 0.75% nickel. Mining was ex- 
pected to last for about 8 years. Report- 
edly, Rio Tinto (Rhodesia) Ltd.s Perse- 
verence nickel mine was shut down in 
1975 pending a metallurgical solution to 
the ore's high-arsenic content. The smelter 
feed ratio of Perseverence to Empress ore 
was adjusted to compensate for the. high 
arsenic content of the Perseverence ore. 
Stockpiled ore at the Perseverence mine 
was sufficient to maintain smelter produc- 
tion for about a year, after which Rio 
Tinto will resume mining the Perseverence 
ore. 

Yugoslavia.—Feni Kombinat of Yugo- 
slavia reportedly began work on its new 
mine site at Rzanovo, 24 miles southwest 
of Kavadarci in November 1974. The Feni 
reserves are in three main ore bodies: The 
Rzanovo, estimated to contain 38 million 
tons of nickeliferous ore; the BojanCiíte, 
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just north of Rzanovo, estimated at 
400,000 tons which will be mined by open 
pit techniques; and the Studena Voda 
(an extension of the Rzanovo deposit), 
estimated to contain 200,000 tons but had 
not been fully explored. The ore was 
reported to assay 17.1% to 46% iron; 
0.6% to 1.496 nickel; 0.02% to 0.14% 
cobalt; 0.9% to 2.296 chromium; 19% 
to 3796 silicon dioxide; and 7% to 17% 
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taining about 19% nickel. Additional re- 
fining will remove iron and minor impuri- 
ties and upgrade the product to FN1 ferro- 
nickel containing 25% nickel. If it is 
required, a 45% nickel content product 
would be produced. Pigs weighing about 
66 pounds will be cast. Arthur G. McKee 
& Co. of Cleveland, Ohio, signed an engi- 
neering contract on May 16 with Feni. 
McKee will provide basic engineering and 


magnesium dioxide. The ore was to be help coordinate construction of the 
smelted to a crude FN4 ferronickel con- complex. 
TECHNOLOGY 


Bureau of Mines scientists reported re- 
search results on recovering nickel and 
cobalt from low-grade domestic laterites.' 
The Bureau's process involves selective re- 
duction of laterite ore with carbon monox- 
ide at temperatures ranging from 350? 
to 600? C. Materials containing more than 
596 magnesia required additions of pyrite 
or postreduction heat treatments to achieve 
satisfactory nickel and cobalt extractions 
for this range of reduction temperatures. 
The reduced material was leached in multi- 
stages at ambient temperature and pressure 
in the presence of oxygen, ammonium 
sulfate, and ammonium hydroxide. Ex- 
tractions were about 9096 and 8596 of 
the contained nickel and cobalt, respec- 
tively. Bureau of Mines researchers also 
reported on the copper-nickel mineraliza- 
tion of the Duluth Gabbro complex. A 
microscopic study was performed to de- 
termine the mineralogy and paragenesis 
of the ore minerals. Major sulfide minerals 
were chalcopyrite, cubanite , pyrrhotite, 
troilite, and pentlandite. Other published 
reports by the Bureau of Mines described 
the thermodynamic properties of Al-Ni 
alloys containing 0.54 to 30.04 atomic- 
percent nickel? The chlorination kinetics 
of selected metal sulfides, including nickel 
sulfide, were described in a separate 
report.' 

Scientists from four Bureau of Mines 
metallurgy research centers continued to 
carry out nickel related research. Research 
programs included the extraction of nickel 
and cobalt from domestic oxide ores and 
nickel-copper sulfide ores in an attempt 
to optimize operating parameters. Other 
areas being studied were the recovery of 
cobalt and nickel as byproducts of con- 
centrating and smelting Missouri lead ores, 
development of a process for economically 


recovering manganese and other metals 
from calcareous Atlantic Ocean nodules 
from the Blake Plateau and from the Pa- 
cific Ocean, and the development of an 
environmentally acceptable method for 
treating copper and nickel sulfide ores 
associated with the Duluth Gabbro 
complex. 

A solvent extraction process for the 
separation of cobalt from nickel was de- 
scribed in a paper by researchers from the 
Canadian Government's Mines and Re- 
sources Department in Ottawa.? After the 
cobalt and nickel are leached from ores, 
residues, alloys, or other materials with 
conventional inorganic acids, unwanted 
metals are removed. The remaining solu- 
tion containing cobalt and nickel is treated 
with either sodium or ammonium salt of 
di(2-ethylhexyl) phosphoric acid which 
extracts most of the cobalt and a small 
amount of nickel. Cobalt is recovered 
from the solvent by acid stripping. In a 
somewhat related report, the researchers 
investigated the extraction and separation 
of copper, nickel, zinc, and cobalt from 
ammoniacal solutions using Kelex 100.? 


4 Siemens, R. E., P. C. Good, and W. A. Stick- 
ney. Recovery of Nickel and Cobalt From Low- 
Grade Domestic Laterites. BuMines RI 8027, 1975, 


14 pp. 

6 Boucher, M. L. Copper-Nickel Mineralization 
in a Drill Core From the Duluth Complex of 
Northern Minnesota. BuMines RI 8084, 1975, 55 


p. I r 

6 Schaefer, S. C. Thermodynamic Properties of 
the Al-Ni System. BuMines RI 7993, 1975, 15 pp. 
7 Landsberg, A., A. Adams, and J. L. Schaller. 
Chlorination Kinetics of Selected Metals Sulfides. 
BuMines RI 8002, 1975. 15 pp. 

8 Ritcey, G „ A. W. Ashbrook, and B. H. 
Lucas. Development of a Solvent Extraction Proc- 
ess for the Separation of Cobalt From Nickel. 


Can. Min. and Met. Bull., v. 68, No. 753, January 
1975, pp. 111-123. : 
9 Ritcey, G. M., and B. H. Lucas. Extraction 


and Separation of Copper, Nickel, Zinc and Co- 
balt From Ammoniacal Solution Using Kelex 100. 
Can. Min. and Met. Bull., v. 68, No. 754, Febru- 


ary 1975, pp. 105-113. 


NICKEL 


A newly developed sealed nickel- 
hydrogen battery was announced which 
offers advantages over such batteries as 
nickel-cadmium, lead-acid, silver-zinc, and 
the regenerative H;-O; fuel cell.“ Advan- 
tages claimed for the new cell are that it 
is lightweight and has a longer life, higher 
energy, and increased power densities. 
Reportedly, over 5,000 high rate discharge- 
charge cycles were completed on small 1.5 
ampere-hour cells with good voltage per- 
formance. NASA's Jet Propulsion Labora- 
tory tested similar cells in high altitude, 
zero-G flights from the White Sands, 
N. M, testing grounds. Reportedly, the 
cells performed well under heavy discharge 
conditions. Studies indicated the possibility 
of 5096 more charge-discharge cycles than 
are possible with nickel-cadmium cells. In 
a somewhat related development, nickel- 
zinc batteries were described that may 
eventually supplement, rather than replace 
conventional lead-acid batteries.” The 
Lewis Research Center in Cleveland, Ohio, 
was preparing to test these batteries in an 
electric vehicle (EV) used to deliver mail 
on the Center’s property. Spokesman for 
the Center believed that the use of nickel- 
zinc batteries would give EVs a range of 
80 to 100 miles compared with a range of 
40 to 50 miles for lead-acid batteries before 
recharging is required. A new wrought 
aluminum-nickel alloy for hi h strength- 
high conductivity applications vas de- 
veloped.” These alloys contain from 0.06% 
to 6.1% (by weight) nickel and can be 
processed into wire as easily as aluminum. 
The wire possesses the desired characteris- 
tics of high strength-high electrical con- 
ductivity. 

A new nickel-iron alloy (Niron) was 
developed by the Udylite Co., Division of 
Oxy Metal Industries Corp., Warren, 
Mich., as a substitute for nickel in electro- 
plating." The alloy gives the brilliance, 
leveling, durability, and speed of bright 
nickel plating with the economy of iron. 
The deposit was reported to be ductile, 
to have good corrosion resistance, and to 
accept a chromium deposit well. Use of 
the Niron process allows a deposit of an 
alloy containing 15% to 30% iron in 
place of one made entirely of nickel. Re- 
portedly, economies result not only from 
reduced nickel consumption but also from 
the elimination of nickel chloride and the 
extension of the life of anode bags and 
filters. Officials of Corning Glass Works 
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announced the development of a plating 
chemical recovery system for chrome and 
nickel that could possibly reduce con- 
sumption by 50% to 90%.“ The unit was 
referred to as a climbing film evaporator. 

Deep Ocean Minerals Association 
(DOMA) announced plans to build a new 
research vessel to be used to survey for 
deep sea manganese nodules.” The ship 
wil be equipped with a radioactive 
(gamma ray) surveying system to measure 
nodule quality, an automatic route map 
preparation system to outline nodule dis- 
tribution and quality, an ultrasonic system 
to permit high-precision surveying of ocean 
bottoms, and a system for collecting nod- 
ules from the deep ocean. Also under 
development, was a high-speed television 
system to permit picture taking of nodules 
while the ship is moving at high speeds. 

A company official for Frankel Com- 
pany, Inc., described how to make use of 
technology to identify and segregate ex- 
pensive scrap for recycling.“ The company 
processes lathe turnings, stamping trim, 
and other manufacturing scrap metals 
which a short time ago were considered 
worthless. The volume of scrap recycled 
at Frankel has reached 2 million pounds 
per year. Alloy scrap identified and proc- 
essed included INCO alloys 718 and 901, 
Waspalloy, and Hastelloys. The firm relies 
on atomic absorption spectrophotometers, 
a direct reading X-ray fluorescence spec- 
trometer, and an automatic carbon and 
sulfur determinator. The chips are sorted 
and identified, chopped, crushed or 
sheared, washed to remove soil, dried, 
screened, and boxed according to customer 
specifications. 

Nonmetallic composite jet fan blades 


10 Giner, J., and J. D. Dunlop. The 
Nickel-Hydrogen 5 Kë 
Fir nem, Soc., v. 122, No. 


Sealed 
. of the Elec- 
, January 1975, pp. 


11 American Metal Market. ‘Exotic’ Batteries to 
Supplement Lead Units, Say e Officials. V. 
82, No. 187, SE 26, 1975, 8. 

12 Rohatg K., and K. V. Prabhakar. Wrought 
Aluminum: Nickel Alloys for High Strength-High 
8 jp b. 1003-100 1055 rans. A, v. 6A, 


5, May J. J. Ni 
EET Obrzut, ickel- 1 Alloy Saves on Elec- 
troplating Cod Iron Age, v. 216, No. 17, Oct. 
27, 1975, pp. 58-59. 

14 American Metal Market. Cornin 
Chrome, Nickel Recovery System. V. 82, No. 33, 
Feb. 17, 1975, p. 24. 

15 American Metal Market. DOMA Plans Con- 
struction of CORE Research Ship for Surveying 
2 Nodules. V. 82, No. 18, Jan. 27, 1975, pp. 3A, 


8A. 

16 DuMond, T. C. db Recovery Possible 
Through Chip Processin ron Age, v. 215, No. 
17, Apr. 28, 1975, pp. 144" 
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were tested during 1975 as a possible sub- 
stitute material for traditional titanium 
fan blades." The leading edge has a dam- 
age resistant electro- deposited nickel- 
cobalt sheath. The U.S. Air Force was 
evaluating the new composite blades in 
actual flight tests in a F-111D fighter. The 
all composite third-stage blades were re- 
ported to be 40% lighter than conventional 
titanium blades. The composite blades were 
made from 4.2 mil silicon-carbide-coated 
boron filaments. Maximum use of the 
material in a jet engine could reduce the 
engines weight by 1596 to 2096 according 
to the Air Force project manager. 

A new method has been developed for 
die casting of ferrous metals and nickel 
and cobalt alloys." Principal difficulty in 
diecasting of these materials has been that 
die materials cannot withstand the casting 
metal's temperature. The GKN Group 
Technological. Center at Wolverhampton, 
England, developed a Ferro Di process 
which utilizes a  titanium-zirconium- 
molybdenum insert in the die. The Massa- 
chusetts Institute of Technology, Depart- 
ment of Materials Science and Engineer- 
ing, was researching a diecasting method 
in which conventional die materials were 
used but the molten metal was agitated 
into a slurry. This method effectively re- 
duced the alloy temperature. The Ferro- 
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Di process has been developed into a 
production reality for diecasting of nu- 
merous metals and alloys. 

A new superalloy Pyromet CTX-1 was 
developed which has mechanical properties 
about equal to Alloy 718, but a mean 
coefficient of thermal expansion only about 
one-half of alloy 718.“ The new alloy has. 
no chromium in its composition but still 
retained its corrosion and oxidation 
resistance. 

A high level of industrial activity was 
evident from the large number of patents 
issued during 1975. The patents covered 
a wide range from mining through extrac- 
tive metallurgy (both pyrometallurgy and 
hydrometallurgy) to processing technology. 
The processes were directed toward the 
recovery of nickel from lateritic and sulfide 
ores and deep ocean manganese nodules. 
The significance of a developing technol- 
ogy for mining and processing deep ocean 
nodules was evident from the large number 


of patents issued on the subject during 
1975. 


17 Industrial Research. Composite Blades Take to 
the Air. V. 17, No. 12, November 1975, p. 55 

18 [ron Age. New Research Promotes Ferrous Die 
Casting. V. 215, No. 24, June 16, 1975, pp. 46-47. 

1? Muzyka, D. R., C. R. Whitney, and D. K. 
Schlosser. Physical Metallurgy and Properties of 
New E Expansion Superalloy. J. of Met., 
v. 27, 7, July 1975, pp. 11-15. 


N itrogen 


By Russell J. Foster + 


Fixed nitrogen production of 13.6 mil- 
bon short tons and elemental nitrogen 
production of 9.2 million short tons were 
496 and 796, respectively, above 1974 out- 
put. Exports of contained nitrogen in- 
creased 20%, and imports rose 12%. As 
in 1974, the United States was a net im- 


porter of fixed nitrogen. Domestic con- 
sumption, including net imports of 102,000 
tons, was essentially unchanged at 13.0 
milion tons of fixed nitrogen. Domestic 
consumption of elemental nitrogen was 
considered equal to production. 


Table 1.—Salient nitrogen statistics 
(Thousand short tons of contained nitrogen) 


United States: 


Production as ammonia .....-..-.---------- 
Production as elemental nitrogen! ii 
Exports of nitrogen compounds? 22 


Imports for consumption of nitrogen 
compounds ? 
Consumption 8 
World: Production ? 


P Preliminary. r Revised. 


1 Converted from reported volume (at 70°F and 


short ton. 
2 Estimated, excludes elemental nitrogen. 


3 Includes producers’ stock change in synthetic 


compounds; excludes elemental nitrogen. 


Legislation and Government Programs.— 
The Environmental Protection Agency be- 
gan an investigation of nitrosamines as 
cancer-causing agents. These compounds 
are formed by the combination of amines 
and nitrates, some of which are found in 
water due to fertilizer and pesticide runoff.’ 

The Occupational Safety and Health 
Administration, proposed tougher controls 
on worker exposure to ammonia, including 
a ban on all worker contact with liquid 
ammonia. High exposure to ammonia can 
lead to acute lung congestion, followed by 
bronchitis or pneumonia with possible per- 
manent lung damage and even death from 
concentrations of several thousand parts 
per million. 

Ammonium sulfate and mixed and 
blended fertilizers were included in the 


1971 1972 1978 1974 1975 p 
- 12,107 12,651 * 12,641 13,121 13,595 
2 6.087 7.011 8,263 8,585 9,180 
= 999 1,810 1,506 999 1,194 
a 907 947 r 967 1,154 1,296 
- 11,903 12,833 712,708 18,046 13,019 
. 45,357 47,998 * 51,500 63,400 02,900 


1 atmosphere pressure) at 27,605 cubic feet per 


anhydrous ammonia and coke oven ammonium 


fertilizer manufacturing category when 
final effluent limitations guidelines for exist- 
ing sources and standards of performance 
and pretreatment standards for new sources 
were established.* Twelve companies repre- 
senting the major nitrogen fertilizer manu- 
facturers joined in a petition for judicial 
review of the regulations for nitrogen fer- 
tilizers, including urea. Data and informa- 
tion received from industry contributed to 


oe scientist, Division of Nonmetallic Min- 
erals. 

2 New York Times. Cancer Peril in Air and 
Water Studied. Sept. 20, 1975. 

3 Wall Street Journal. Exposure to Sulfur Diox- 
ide, Ammonia Would Be Cut Under Labor Agency 
Plan. Nov. 17, 1975, p. 14. 

* Federal Register. Environmental Protection 
Agency. Fertilizer Manufacturing Point Source 
Category: V. 40, No. 9, Jan. 14, 1975, pp. 2650- 
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the development of new urea regulations, 
which apply to plants that started prilled 
urea production after January 1, 1970, 
and to new sources. A further study will 
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be undertaken for use in developing regu- 
lations for plants that began production 
before January 1, 1970, and for plants that 
do not prill urea product. 


DOMESTIC PRODUCTION 


Domestic production of fixed nitrogen, 
as anhydrous ammonia, increased 496 over 
that of 1974 to nearly 13.6 million short 
tons. Elemental nitrogen production rose 
796 to 9.2 million short tons. 

Ammonia producers have succeeded in 
trimming their needs for natural gas in 
all production activities, according to an 
energy survey conducted by The Fertilizer 
Institute. The use of gas was down from 
40,706 cubic feet per ton of ammonia 
produced in 1972 to 39,397 cubic feet per 
ton of ammonia in 1975, a drop of 3%. 
However, total Btu consumption rose 
slightly because less efficient sources of 
energy, such as fuel oil, were employed 
for some nonfeedstock use.“ 

The Council on Environmental Quality 
was urged to give heavy emphasis to the 
energy needs of the fertilizer industry in 
reporting to the President and Congress. 
The Fertilizer Institute pointed out that 
ammonia plants were forced to cut produc- 
tion by 356,000 tons in 1975 because of 
gas curtailments.” 

Canada announced an increase in the 
price of natural gas exported to the United 
States. On August 1, the price was raised 
by 40% to $1.40 per 1,000 cubic feet and 
this was followed by a further increase in 
November to $1.60 per 1,000 cubic feet. 
The change in price affected U.S. am- 
monia producers in the Midwest and on 
the Pacific Coast.* 

Farmland Industries Inc. announced its 
intention to build a 420,000-ton-per-year 
ammonia plant, due onstream in 1978, 
at Alexandria, La.* A 385,000-ton-per-year 
unit, due onstream by 1977-78, was al- 
ready under construction by M. W. Kellogg 
Co., at Enid, Okla. Farmland's 200,000- 
ton-per-year urea-ammonium nitrate solu- 
tions facility at Dodge City, Kans., came 
onstream in January 1976. In addition, 
a 350,000-ton-per-year ammonium nitrate 
plant was planned for Enid, Okla.” 

As Agrico Chemical Co. brought its Ver- 
digris, Okla., fertilizer complex onstream, 
the company announced that ammonia ca- 


pacity would be doubled to 850,000 tons 


per year. The $35 to $40 million expansion 
project was due for startup in 1977." 
Agrico's 300,000-ton-per-year urea plant, 
constructed at Blytheville, Ark., came on- 
stream in the spring of 1976.” 

CF Industries, Inc, awarded Foster 
Wheeler Corp. and Hoechst-Uhde Corp. 
two contracts totaling $23.5 million to 
design and engineer fertilizer production 
facilities to include a 1,500- ton-per-day 
urea plant, a 520-ton-per-day nitric acid 
plant, a 660-ton-per-day ammonium ni- 
trate plant, and a 500, OOO-ton-per-year 
32%  urea-ammonium nitrate solutions 
plant at Donaldsonville, La. Completion 
was slated for mid-1977.% 

Air Products and Chemicals, Inc., an- 
nounced plans to increase its New Or- 
leans, La., ammonia production capacity 
by 250 tons per day. The new capacity 
was expected onstream in January 1976. 
Since a grassroots ammonia facility could 
take about 3 years to complete, Air Prod- 
ucts bought certain idle ammonia produc- 
tion equipment to facilitate rapid construc- 
tion.^ The company also planned to con- 
struct a 300-ton-per-day nitrogen-oxygen- 
argon facility at La Salle, III.“ 

Monsanto Co. chose M. W. Kellogg to 


5 Federal Register. Environmental Protection 
Agency. Fertilizer Manufacturing Point Source 
Category. V. 40, No. 162, Aug. 20, 1975, pp. 
36337-36339. 

6 Fertilizer Progress. Energy Use in Fertilizer. V. 
6, No. 6, November/December 1975, p. 32 

7 Chemical Marketing Reporter. Fertilizer Indus- 
try Seeks Energy Help From ERDA Effort. V. 208, 
No. 10, Sept. 8, 1975, pp. 5, 

§ Fertilizer International. U.S. Ammonia Produc- 
ers Face Higher Feedstock Charges. No. 73, July 
1975, p. 3. 

9 Fertilizer International. Plant & Project News. 
No. 76, October 1975, p. 10. 

10 Nitrogen. New Plants and Projects. No. 98, 
November/December 1975, p. 18; No. 101, May/ 
June 1976, p. 13. 

11 Chemical Engineering. Expansion Planned for 
aps Ammonia Plant. V. 82, No. 11, May 26, 1975, 
p. 

12 Nitrogen. New Plants and Projects. No. 94, 
c GENE 1975, p. 20; No. 101, May/June 1976, 


É “Chemical eras CPI News Briefs. V. 82, 
No. 11, May 26, 1975, p. 137. 

14 Chemical Engineering. CPI News Briefs. V. 82, 
No. 7, Mar. 31, 1975, p. 133. 

15 Nitrogen. New Plants and Projects. No. 93, 
January/February 1975, p. 15. 
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design a 400,000-ton-per-year ammonia 
plant to expand its facilities at Luling, 
La. The plant, which would more than 
double the existing ammonia capacity at 
the site, was given a startup date of late 
1976.“ Allied Chemical International re- 
opened a 100,000-ton-per-year ammonia 
plant at Southpoint, Ohio.“ 

Construction began in April on the 88.4 
million expansion of Kaiser Aluminum & 
Chemical Corp.'s Savannah, Ga., nitrogen 
complex. Modifications will increase pro- 
duction capacity for ammonium nitrate 
solutions and urea.“ 

Beker Industries Corp. planned to build 
a 127,000-ton-per-year ammonia unit at 
Carlsbad, N. Mex. The ownership of the 
plant will be a joint venture with Texas- 
gulf, Inc. Another larger plant, formerly 
operated by Northern Illinois Gas Co. was 
relocated and reactivated by Beker at the 
site, and a 160,000-ton-per-year urea plant 
came onstream there in late 1975.“ 

Mississippi Chemical Corp. announced 
plans to reactivate a portion of its original 
Yazoo City, Miss., ammonia plant and tie 
1t into the existing 1,000-ton-per-day am- 
monia unit. Nearly 53,000 tons per year of 
additional ammonia production was ex- 
pected when the $2.9 million project was 
completed in fall 1975. This construction 
was in addition to a $60 million, 2-year 
expansion already underway at the Yazoo 
City and Pascagoula, Miss., facilities.“ 

International Minerals & Chemical Corp. 
and Commercial Solvents Corp. scheduled 
a 1,150-ton-per-day ammonia fertilizer fa- 
cility at Sterlington, La., with a projected 
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opening in early 1977. Columbia Nitrogen 
Corp. announced plans to start production 
at a 1,500-ton-per-day ammonia plant in 
the Southeastern United States in early 
1978. Collier Carbon & Chemical Corp. 
had in the engineering stage a 1,500-ton- 
per-day ammonia plant and a 1,200-ton-per- 
day granulated urea unit to be located at 
Kenai, Alaska.” 

The Federal Power Commission denied 
USS Agri-Chemicals, Inc.s priority for 
natural gas supplies to its 177,000-ton-per- 
year ammonia plant at Cherokee, Ala.” 
Shortages of natural gas at Vistron Corp.'s 
510,000-ton-per-year ammonia plant at 
Lima, Ohio, forced the company to appeal 
to the Federal Power Commission. Early 
in 1975 gas supplies to the plant from 
Columbia Gas of Ohio were cut by 3096 
to 55%, and the company was notified that 
a 6096 reduction was planned during the 
5-month heating season starting November 
1. The shortages have curtailed Vistron's 
ability to serve an estimated 66,000 farmers 
in seven Midwestern States.? 


16 Fertilizer International. Plant & Project News. 
No. 69, March 1975, p. 12 

17 Work cited in footnote 15. 

18 Nitrogen. New aus and Projects. No. 96, 
July/August 1975, p. 

19 Nitrogen. New Plants and Projects. No. 95, 
May/June 1975, p. 15. 

20 Chemical Marketing Reporter. Ammonia Re- 


activated by Mississippi Chemical. V. 207, No. 1, 
Jan. 6, 1975, pp. 3, 16. 
21 Chemical Engineering. C. Construction 


Alert. V. 82, No. 7, Mar. 31, 1975. pp. 110-111. 

?? Fertilizer International. Threat of Further Gas 
Curtailments for U.S. Ammonia Producers. No. 68, 
February 1975, p. 4. 

?3 Chemical Week. Fertilizer Maker Asks Help in 


Table 2.—Nitrogen production in the United States 
(Thousand short tons of contained nitrogen) 


Anhydrous ammonia: Synthetic plants 1 

Ammonium compounds, coking plants: 
Ammonia liquor 
Ammonium sulfate 


Total 


P Preliminary. r Revised. 


1 Bureau of the Census Current Industrial Reports. 


Setting More Gas. V. 117, No. 2, July 9, 1975, 
p. 13. 

1971 1972 1973 1974 1975 P 

11,972 12,512  r 12,608 12,999 13,482 

12 11 6 6 5 

114 128 127 116 108 

9 (2) (2) (2) (2) 

12,107 12,651 * 12,641 13,121 13,595 

6,087 7,011 8,263 8,585 9,180 


2 Included with ammonium sulfate to avoid disclosing individual company confidential data. 
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Table 3.—Major nitrogen compounds 


produced in the United States 
(Thousand short. tons, gross weight) 


Compound 1974 1976 » 
Acrylonitrile _.. . . .... 706 607 
Ammonium nitr ate 7,542 6,968 
Ammonium sulfate! .......... 2,061 2,029 
Ammonium phosphates ......- 6,816 7,564 
Nitric acid J JU U. en 8,120 7,078 
leg, REA A 3,789 3,6965 


p Preliminary. 
2 Includes ammonium sulfate from coking 
plants. 


Sources: Bureau of the Census and Inter- 
national Trade Commission. 


Table 4.—Domestic producers of ammonium nitrate 
(Thousand short tons per year of NH. NOs) 


Company Location Capacity 
Agrico Chemical Co.— Williams Henderson, Ky ..........-....---- 100 
AWAY; Ie a Olean, N.Y ........ .  . 20 69 
Air Products & Chemicals, Ine Pace Junction, Fla 200 
Allied Chemical Cord La Platte, Nebr ...... . . e 112 
RE A MAI Geismar, Laa 290 
American Cyanamid Co Hannibal, o 132 
Apache Powder Co -amaaan Benson, Ariz sees 66 
Atlas Chemical Ine Joplin, aas 238 
Do ltr a a a es Tamaqua, Pa ~~~ en 40 
Carolina Nitrogen Corp .----------------------—- Wilmington, N.C .............-.- 188 
CF Industries, Ine Fremont, Nebr 32 
Do Terre Haute, Ind ...........----- 160 
Chevron Chemical Co Richmond, Calif. 41 
tee Fort Madison, Iowa 78 
Do. uo xd LM oes e Kennewick, Wash .......-..----- 150 
Collier Carbon & Chemical Corp Brea, CGGlllkll sas 60 
Columbia Nitrogen Cord Augusta, GG 208 
Cominco American Ine ee Beatrice, Nebr ............-..---- 176 
E.I. du Pont de Nemours & co Gibbstown, N.J ...... 50 
Do ues Rates ee EE Louviers, Colo -= e. 12 
EES Seneca, I!! 158 
e LEES Du Pont, Wass 16 
Farmers Chemical Association— Junis- .. — 165 
5 Industries, Inc. 

O .—.. ee Tyner, LE 
Farmland Industries, Ine 1 P!!! ele xu. sus 270 
Gardiner, Ine GA Helena, Ark 22 96 
Goodpasture, Ine Dimmitt, Tex 222 87 
Gulf Oil Corp o rte Pittsburg, Ran 360 
Hawkeye Chemical Coo Clinton, Iowa -..... -2 .. 145 
Hercules, Ine EE Hercules, Calif _.. _ RE 80 

7 ⁰˙¹] A A Louisiana, Mo 500 
DO. natos ota ia Bessemer, Ala `... -2.-2 0- 16 

. Do J; ⁵ĩðâ SE E Donora, Pa ...... -.------222---- 187 
Illinois Nitrogen. Corp --... .. esas Marseilles, III LI 170 
International Minerals & Chemical Corp .......- Sterlington, La 187 
Kaiser Agricultural Chemicals Co Savannah, Ga 198 
JJ. IA A A Tampa meses 54 
Do: Faces lee .. SZ eh a North Bend, Ohio 96 

. Do 333) und Bainbridge, Ga 48 
Mississippi Chemical Cord Yazoo City, Miss 400 
Mobil Chemical Co Beaumont, Tx 177 
Monsanto Co Oo ³• l El Dorado, Ark „n... 350 
Do AA A AA mymtßs A Luling, La ... dias 275 
Nipak, Ine se iei Kerens, Tk. 71 
Nitram, Ine lampas Ela: 22221: 132 
N-Ren Corp. (Cherokee Nitrogen, Inc.) Pryor, Okla EE 8b 
N-Ren Corp. (St. Paul Ammonia Products Pine Bend, Minn 88 

„ Inc. 

Phillipis Pacific Chemical Co ...... ............ Kennewick, Wass 50 
Philips Petroleum Co ll Beatrice, Nebr ................--- 68 
DO. ee Etter, . L.2 es moo 168 
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Table 4.—Domestic producers of ammonium nitrate—Continued 
(Thousand short tons per year of NH4NO»s) 


Company Location Capacity 
Reichhold Chemicals, Ine memm St. Helens, Oreg ......----------- 22 
J. R. Simplot Co WEE Pocatello, Idaſo ~~~. ~~. 18 
Tennessee Valley Authority ~...............-_-. Muscle Shoals, Ala 43 
Terra Chemicals International, Ine Port Neal Iowa ...-..-----.------- 136 
USS-Agri Chemicals, Inc 2222222 Crystal City, Mo -.-...... 92 
AAA AAA Cherokee, Ala `. 222 90 
A A Geneva, Utah ........-.--.--.---- 100 
Valley Nitrogen Producers, Ine El Centro, Calif `... 222222 41 
Vistron rr o Lima, hill eles 85 
Wycon Chemical Co Cheyenne, Wo 75 
Ot) BEE 7,860 

Source: World Fertilizer Capacity, Ammonium Nitrate. (Distribution Economics Section, 


Tennessee Valley Authority, Muscle Shoals, Ala., Sept. 30, 1976.) 


CONSUMPTION AND USES 


U.S. consumption of fixed nitrogen re- 
mained at 13.0 million short tons in 1975. 
Consumption of elemental nitrogen is as- 
sumed to be equal to production, because 
no statistics are collected on stocks and 
international trade is negligible. 

The principal use of fixed nitrogen was 
in fertilizers, which consumed approxi- 
mately three-fourths of production.“ Ex- 
plosives, resins, fibers, plastics, and animal 


feeds were among the other uses. The two 
major uses of elemental nitrogen were as 
a gas to exclude or purge air from such 
industrial processes as steelmaking, elec- 
tronics, chemical manufacture, and glass- 
making, and as a liquid to provide low 
temperatures in food processing and scien- 
tific applications. These cryogenic processes 
were estimated at 18% of total use. 


PRICES 


Quoted prices of most major nitrogen 
compounds apparently remained stable dur- 
ing the year, after approximately doubling 
during 1974. Actual prices paid by Ameri- 
can farmers for nitrogenous fertilizers 
reached their highest levels during the 
spring of 1975. Throughout the rest of 
the year, however, prices exhibited a steady 
decline, and by yearend, prices at the farm 


level had decreased about 20%. Contribut- 
ing factors included increased production 
capacity without a corresponding increase 
in consumption, and the resulting higher 
inventories. 


21 Chemical and Engineering News. Ammonia 
Squeeze Loosens, Outlook Stays Good. V. 53, 
17, Apr. 28, 1975, pp. 10-13. 


Table 5.—Price quotations for major nitrogen compounds in 1975 
(Per short ton) 


Compound Jan. 1 Dec. 31 
Ammonium nitrate, domestic, fWtilizer-grade, 33.5% nitrogen, bulk, 
delivered AA $91-$115 $91-$115 
Ammonium sulfate, standard-grade, commercial, bulk, f.o.b. works 89 60 
Anhydrous ammonia, fertilizer, wholesale, tanks, delivered east of 
Rockies, except east coast ~~~ ~~~ «444 222222222 190— 210 180— 190 
Aqueous ammonia, 29.4% NHs, anhydrous basis, tanks, freight 
equalized east of Rockies 165— 180 165- 180 
Sodium nitrate, domestic, agricultural: 
Bulk, carlots, f.o.b. works 127 139 
Bags, carlots, f.o.b. works ne rmm ene ne ese AN 188 130 
Sodium nitrate, imported, commercial: 
Bulk, carlots, f.o.b. Atlantic and Gulf warehouses -.... ~~. 132 130 
ü 100-pound bags, carlot, same basis See 143 141 
rea: 
Industrial, 46% nitrogen, bulk, 50-ton carlots, delivered Bast 160- 175 160- 175 
Agricultural, 46% nitrogen, bulk, same basis NNN NN 160- 175 160- 175 
Agricultural, 45% nitrogen, bulk, 50-ton carlots, delivered East 160- 175 160— 175 
Diammonium phosphate, fertilizer grade, 18-46-0, bulk, carlots, f.o.b. 
Florida- WORKS. e u 145- 166 135 


Source: Chemical Marketing Reporter. 
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FOREIGN TRADE 


Exports of contained nitrogen increased 
by 20% in 1975. Exports in almost all 
categories were up, the exceptions being 
anhydrous ammonia and mixed chemical 
fertilizers. Exports over the period 1973— 
74 had declined 34%. Total imports 
also rose 12% in 1975. Since imports in 
nearly all categories were down from 1974, 


the overall increase was due to a sizeable 
increase in anhydrous ammonia imports. 
In 1975, as in 1974, the United States 
was a net importer of fixed nitrogen, in 
contrast to the previous decade. Fixed ni- 
trogen imports in the period 1966-75 have 
increased steadily, while exports have 
shown a lesser, more cyclic, growth trend. 


Table 6.—U.S. exports and imports for consumption of major nitrogen compounds 
(Thousand short tons and thousand dollars) 


1974 1975 
Compounds Nitro- Nitro- 
Gross gen Value Gross gen Value 
weight content ° weight content 
EXPORTS 
Industrial chemicals: Anhydrous 
ammonia and chemical grade aqua 
(ammonia content) .......--.-------- 66 54 6,755 115 95 21,722 
Fertilizer materials: 
Ammonium nitrate 22 18 6 2,334 46 15 6,141 
Ammonium phosphates 1,992 359 358,807 2,686 484 575,897 
Ammonium sulf ate 222 530 109 35,952 715 147 46,657 
Anhydrous ammonia and aqua 
(ammonia content) nc r 332 r 272 r 42,104 185 152 21,722 
Nitrogenous chemical materials n.e.c 27 3,478 54 16 5,616 
Sodium nitrate 22222 2 (1) 223 2 (1) 164 
J7•§öÜù % g % ͤ v ĩðâ sss 316 144 63,409 557 253 123,096 
Mixed chemical fertilizers 2 474 47 53,476 324 32 40,695 
ee . r 3,757 r 999 r 566,533 4,684 1,194 841,710 
IMPORTS 
Industrial chemicals: Ammonium nitrate 8 8 928 8 1 451 
Fertilizer materials: 
Ammonium nitrate .....-..--------- 369 124 25,124 245 82 24,881 
Ammonium nitrate-limestone mixtures 333 70 36,129 66 14 8,971 
Diammonium phosphates? ? 944 62 40.509 ] 92 16 14,112 
Other ammonium phosphates , 211 88 86,528 
Ammonium sulf ate 2... 258 53 20,232 219 45 21,857 
Calcium cyanamide or lime- nitrogen 8 (1) 503 57 12 338 
Calcium nitrate ....... ee ue 165 24 7,896 95 15 7,099 
Nitrogen solutions 87 26 1,198 117 35 11,666 
Anhydrous ammon ia 455 373 52,205 807 662 123,932 
Potassium nitrate or saltpeter, crude 14 2 1,797 36 4 ,016 
Potassium nitrate, sodium nitrate 
mixtures 27 4 2,508 25 4 4,388 
Sodium nitrate ==>- 150 24 14,356 139 22 19,100 
J erer 717 826 87,870 654 298 87,899 
Nitrogenous fertilizers n.s.p.f ...... 168 84 14,887 134 27 14,407 
Mixed chemical fertilizers .......... 286 29 83,608 213 21 33,389 
ll!!! aa 3,374 1,154 345,230 8,113 1,296 415,534 
e Estimate. r Revised. 
1 Less than 14 unit. 


2 Effective January 1, 1975; formerly part of ammonium phosphates. 
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WORLD REVIEW 


Abu Dhabi.—Two plants for the manu- 
facture of ammonia and urea were planned 
by the Abu Dhabi Government. Most of 
the production was slated for export to 
reduce the country's dependence on the oil 
market for revenue.* 

Algeria.—The French affiliate of M. W. 
Kellogg Co. contracted with Sonatrach for 
a 1,100-ton-per-day ammonia plant to be 
built at Annaba. The new plant will be 
near an existing phosphate fertilizer com- 
plex. The ammonia, to be produced from 
natural gas, will be primarily for use in 
Algeria.” 

Australia.—Western Mining Corp., Aus- 
tralia’s largest nickel producer, was estab- 
lishing its Own ammonia plant with a 
capacity of 55,000 tons per year at Kwi- 
nana. The facility was purchased from 
Consolidated Fertilizers Ltd. in Queens- 
land, then dismantled and shipped by rail 
to Kwinana. The company was able to buy 
the plant at a much lower price than it 
would now cost to build one, and the 
plant gives the company more operational 
independence.” 

Bangladesh.—Ashuganj Fertilizer and 
Chemical Co. Ltd. announced plans to con- 
struct an ammonia-urea plant at Ashugani. 
The plant will produce 1,760 tons per day 
of urea and 1,045 tons per day of ammonia 
using natural gas feedstock. The Interna- 
tional Development Association will sup- 
ply part of the finance.“ 

Belgium.—Ste. Carbochimique, S.A., 
planned to reactivate a 71,500-ton-per-year 
urea plant at Willebroek by 1976, to coin- 
cide with the scheduled completion of a 
363,000-ton-per-year urea facility at Ter- 
tre.” 

Canada.—Canadian Kellogg Ltd. was 
constructing a 396,000-ton-per-year am- 
monia plant and a 495,000-ton-per-year 
urea unit for Canadian Fertilizers Ltd., at 
Medicine Hat, Alberta. The Government of 
Alberta approved the company’s proposed 
construction of a second ammonia plant 
of similar size.“ 

The Alberta Energy Resources Conserva- 
tion Board approved proposals for two 
more ammonia plants. Alberta Ammonia 
Ltd. planned to construct a 616,000-ton- 
per-year facility at Raymond. The bulk of 
its production will be piped to Farmland 
Industries, Inc., of the United States. The 
company also applied for permission to 


build a second ammonia unit of similar 
size. The other project was a joint venture 
by Pan Canadian Petroleum Ltd. and the 
Tyler Corp. of Texas for a 310,000-ton- 
per-year plant at Brooks. Most of this 
plant’s production was intended for export 
to the United States also.” Beker Industries 
Corp. reopened a renovated 179,000-ton- 
per-year ammonia plant at Sarnia, On- 
tario.” 

China, People’s Republic of.—The Peo- 
ple’s Republic of China produced an esti- 
mated 3 to 4 million tons of contained 
nitrogen in 1975. Thirteen large nitrogen- 
fertilizer plants have been contracted for or 
are presently under construction. In ad- 
dition, there is a program to build numer- 
ous small plants. These facilities could push 
nitrogen-fertilizer production to 9 to 11 
million tons of contained nitrogen by 
1980.9 

Cuba.—A considerable expansion was 
underway in Cuban ammonia and nitrogen 
fertilizer capacity. Unión Explosivos Rio 
Tinto, S.A. Spain's largest chemical manu- 
facturer, finalized a contract to construct 
in Cuba a 1,100-ton-per-day ammonia 
plant with downstream urea and complex 
fertilizer units at an estimated cost of $120 
million. In addition, the U.S.S.R. was as- 
sisting in the construction of ammonia, 
urea, ammonium nitrate, and nitric acid 
production facilities, which were scheduled 
for completion in 1976 at Nuevitas.** 

Egypt.—Foster Wheeler Italiana was 
awarded a contract to build a 1,320-ton- 
per-day ammonia plant and a 1,900-ton- 
per-day urea plant at Talkhà. Both were 
scheduled to come on stream in 1978.5 


25 New York Times. Abu Dhabi Plans 2 Fertil- 
izer Plants to Make Exports, Not Deserts, Bloom. 
Dec. 29, 1975, pp. 47, 49. 

28 Chemical Marketing Reporter. From the Cable 
rd Ammonia (Algeria). V. 207, No. 7, Feb. 17, 

3, p. 9. 

27 Chemical Age. Australia Plans Ammonia Unit. 
V. 110, No. 2915, May 30, 1975, p. 11. 

28 European Chemical News. New Ammonia/ 
Urea Unit for Bangladesh. V. 27, No. 676, Feb. 28, 
1975, p. 10. 

20 Page 13 of work cited in footnote 19. 

30 First work cited in footnote 10. 

31 Fertilizer International. Approval for Alberta 
Ammonia Plants at Last. No. 72, June 1975, pp. 


, 3. 

32 Work cited in footnote 19. 

33 Wang, K. P. Mineral Resources and Basic In- 
dustries in the People’s Republic of China. West- 
view Press, Boulder, Colorado, 1977, 225 pp. 

34 Fertilizer International. Cuba Set for Massive 
Nitrogen Expansion. No. 70, April 1975, p. 1 

85 Page 21 of first work cited in footnote 12. 
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El Salvador.—A 163,000-ton-per-year 
ammonium sulfate plant was brought on- 
stream at the port of Acajutla.“ 

France.—French chemical companies 
launched a major investment program in 
ammonia production to meet France's 
growing needs. The Industry Minister au- 
thorized construction of five units, which 
would increase capacity by more than 1 
million tons, for a total capacity of nearly 
4 million tons per year. Cie. Francaise de 
Azote scheduled a 1,100-ton-per-day plant 
at Bordeaux; Société Chemique des Char- 
bonnages (CdF Chimie), Grand Paroisse, 
and Produits Chimiques Ugine Kuhlmann 
formed a consortium to build a 1,100-ton- 
per-day unit at Villiers-St. Paul; Rhone- 
Poulenc S.A. and CdF Chimie have 
planned a joint venture of 1,100 tons per 
day at Rouen; Ste. Gardinier announced 
a 660-ton-per-day facility at Montoir-de- 
Bretagne; Grande Paroisse proposed the 
expansion of its ammonia plant at Waziers 
by 165 tons per day. Since 1973, French 
ammonia consumption has exceeded pro- 
duction. Without expansion, imports could 
have reached 550,000 to 990,000 tons by 
1977 and 1.1 to 1.9 million tons by 1980.37 
The Government guaranteed natural gas 
supplies but refused to make any commit- 
ment to increase French ammonia prices. 

Germany, East.—A 495,000-ton-per-year 
ammonia plant, designed by M. W. Kel- 
logg Co. and constructed by Toyo Engi- 
neering Corp., came onstream at Piesteritz 
in September.“ 

Germany, West.—Construction of a 
1,700-ton-per-day ammonia plant and a 
1,000-ton-per-day urea plant in the Bruns- 
buttel area was announced by Veba 
Chemie AG and the Danish firm Superfos 
A/S. Both units were expected onstream 
in 1978.” 

Greece.—Aeval, S.A., operator of the 
Government-owned  nitrogenous fertilizer 
plant at Ptolemaís, planned the establish- 
ment of a 1,320-ton-per-day anhydrous am- 
monia unit and awarded the British firm 
of Humphrey-Glasgow the contract for 
preparation of a feasibility study. The new 
unit was slated to use Ptolemaís lignite as 
raw material.“ 

Hungary.—Petfurdo Nitrogen Works 
commissioned a new ammonia. plant at 
Várpalota. The plant, which was designed 
by M. W. Kellogg, has a capacity of 
300,000 tons per year of ammonia. A con- 
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necting urea plant, with a capacity of 
100,000 tons per year of contained nitro- 
gen, was also placed onstream in 1975.* 

India.—The Government of India ac- 
corded the highest priority for fertilizer 
production facilities in an effort to achieve 
increased production and improved utili- 
zation of existing capacity. Construction of 
a fertilizer plant at Phulpur for the pro- 
duction of 990 tons per day of ammonia 
and 1,650 tons of urea per day was ap- 
proved. The unit will be owned and oper- 
ated by the Indian Farmers Fertilizer Co- 
operative Ltd. (IFFCO) and will utilize 
heavy fuel oil as feedstock and coal for 
steam and power generation." In addition, 
IFFCO brought a 430,000-ton-per-year 
urea plant onstream at Kolol.9 

The second ammonia and urea units at 
Namrup were brought onstream with ca- 
pacities of 218,000 and 363,000 tons 
per year, respectively. Feedstock was na- 
tural gas from upper Assam oilfields. The 
Barauni fertilizer plant, consisting of a 
220,000-ton-per-year ammonia unit and a 
363,000-ton-per-year urea facility, was ex- 
pected to be onstream in December. The 
Gujarat State Fertilizers Co. Ltd. was 
slated to receive a loan from West Ger- 
many for construction of a 490,000-ton- 
per-year ammonia plant and a 580,000-ton- 
per-year urea unit. The construction of 
four coal-based ammonia plants located in 
Madhya Pradesh and at Korba, Talcher, 
and Ramagundan have been approved. The 
latter two, designed by Montedison, were 
under construction by the Fertilizer Corp. 
of India Ltd. and were due onstream in 
1977-78. Capacities will be 327,000 tons 
per year of ammonia and 690,000 tons 
per year of urea.“ 


39 Pages 18-19 of first work cited in footnote 10. 

37 Chemical Age. French Ammonia Firms Plan 
£200 M Expansion. V. 110, No. 2905, Mar. 21, 
1975, p. 14. 

Fertilizer International. 1 Million T.P.A. Boost 
to e Ammonia Capacity. No. 70, April 1975, 
p. 1. 

“8 First work cited in footnote 10. / 

# Chemical Marketing Reporter . Fertilizer Plants 
Slated by West German Firm. V. 208, No. 10, 
Sept. 8, 1975, p. 17. 

10 European Chemical News. Humphrey & Glas- 
gow Wins Greek Ammonia Plant Study. V. 27, No. 
112, Nov. 21, 1975, p. 50. 

U.S. Embassy, Athens, Greece. State Department 
Airgram A-214, Nov. 21, 1975, 4 pp. w/encl. 

41 European Chemical News. Hungary Commis- 
sions New Ammonia Plant. V. 27, No. 711, Nov. 
14, 1975, p. 14. 

42 U.S. Embassy, New Delhi, India. State Depart- 
ment Airgram A-92, Mar. 11, 1975, 9 pp. w/encl. 

45 Work cited in footnote 15. 

44 Page 19 of first work cited in footnote 10. 
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Construction of the Nagarjuna Fertilizers 
Ltd. facilities at Kakinada was due to be- 
gin. The plans encompassed a 330,000-ton- 
per-year ammonia unit together with urea 
and complex fertilizer facilities. The com- 
plex was due onstream in 1979. South- 
ern Petrochemical Industries Corp. Ltd. 
brought a 578,000-ton-per-year urea plant 
onstream at Tuticorin in late June. The 
associated naphtha-based ammonia plant 
entered production earlier in the year. A 
363,000-ton-per-year urea plant was under 
construction at the Sindri complex of the 
Fertilizer Corporation of India.“ 

Part of a $17 million World Bank loan 
was to be spent on converting the Neyveli 
Lignite Corp. Ltd.'s 103,000-ton-per-year 
ammonia plant to naphtha operation.“ 
Maharashta Co-operative Chemicals & Fer- 
tilizers Ltd. signed an $8 million contract 
with Haldor Topsoe of Denmark for the 
construction of an integrated ammonia and 
ammonium chloride plant at Tarapur. The 
facility was due onstream in 1977-78.“ 

Indonesia.—Indonesia planned to in- 
crease nitrogen fertilizer capacity to about 
1.6 million tons per year with the third 
expansion of the complex at Palembang. 
P. T. Pupuk Sriwidjaja (PUSRI), the In- 
donesian petrochemical company, named 
Kellogg Overseas Corp. as contractor for 
a new complex, PUSRI IV, which would 
consist of a 1,100-ton-per-day ammonia 
plant and a 1,900-ton-per-day urea unit. 
PUSRI’s original 110,000-ton-per-year urea 
plant at Palembang was built in 1959. 
PUSRI II, the 1974 expansion of the 
facility, consisted of a 725-ton-per-day am- 
monia plant and a 1,265-ton-per-day urea 
facility. PUSRI III, scheduled for com- 
pletion in 1977, will provide 1,100 tons 
per day of ammonia and 1,900 tons per 
day of urea capacity.“ 

Iraq.—The Mitsubishi Group gained a 
major fertilizer plant contract from the 
Iraqi Government's Ministry of Industry 
for the construction of a 550,000-ton-per- 
year ammonia plant and a urea unit with 
an output of over 1 million tons per year at 
Khor al-Zubair.? 

Ireland.—Nitrigin Eireann Teoranta 
awarded Kellogg International Corp. a 
contract for a nitrogen fertilizer complex at 
Marino Point. The 1,485-ton-per-day am- 
monia plant, 1,100-ton-per-day urea plant, 
and associated off-site developments were 
scheduled for completion in early 1978." 
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Japan.—Ube Industries Ltd. planned to 
increase the capacity of its ammonia plant 
at Ube City by 275 tons per day by year- 
end 1975. Mitsubishi Gas Chemical Co. 
Ltd. decided to construct an 880-ton-per- 
day ammonia unit at Niigata beginning in 
1976." 

Kuwait.—Kuwait Petrochemical Indus- 
tries Co. awarded a contract to S.A. Cop- 
pee-Rust N.V. of Belgium to increase ca- 
pacity of a urea plant at Shuaiba from 645 
to over 1,100 tons per day.” | 

Libya.—Discussions continued on the ad- 
dition of further fertilizer plants to the 
Marsa el Brega complex. Plans included 
the construction of another 1,100-ton-per- 
day ammonia plant, due onstream in 1978, 
and a 2,970-ton-per-day urea plant.* 

Malaysia.—An $800 million petrochemi- 
cal complex, including a 495,000-ton-per- 
year urea plant, was planned by Petronas 
Malaysia.” 

Mexico.—Guanos y Fertilizantes S.A. 
planned a new fertilizer plant at San Juan 
del Rio, to include a 330,000-ton-per-year 
ammonium sulfate facility.” A 1,650-ton- 
per-day ammonia plant was scheduled at 
Coatzacoalcos, and a  1,100-ton-per-day 
unit was slated to come onstream at Bajío 
in early 1977.“ 

Netherlands.—The 740,000-ton-per-year 
ammonia capacity of the Sluiskil works was 
scheduled for a 50% expansion. À new 
ammonia plant with a capacity of 485,000 
tons per year was planned for Geleen.” 

Nigeria.—The Nigerian Government an- 
nounced a feasibility study for two am- 
monia-urea complexes at Warri and Port 
Harcourt. The plants would be designed to 
utilize. natural gas and refinery tail gases, 
which are currently flared. There are no 


45 Nitrogen. New Plants and Projects. No. 97, 
September/October 1975, p. 15. 

46 Work cited in footnote 18. 

47 Page 16 of work éited in footnote 19. 

48 Oil £ Gas Journal. Indonesian Fertilizer Ca- 
pacity Due Big Hike. V. 73, No. 33, Aug. 18, 
1975, p. 50. 

49 Chemical Age. Mitsubishi Win Iraqi NHs 
Plant. V. 111, No. 2930, Sept. 12, 1975, p. 15. 

50 Page 13 of work cited in footnote 19. 

51 Page 16 of work cited in footnote 19. 

52 Work cited in footnote 45. 

33 European Chemical News. More Fertilizer 
Plants Pianned in Libya. V. 27, No. 696, July 25, 
1975, p. 14. 

54 Page 20 of first work cited in footnote 10. 

57 Page 13 of work cited in footnote 45. 

59 Page 19 of work cited in footnote 18. 

57 Page 13 of work cited in footnote 45. 
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nitrogen fertilizer facilities presently in Ni- 
geria." 

Pakistan.—Snamprogetti reached agree- 
ment with the National Fertilizer Corp. 
of Pakistan for the construction of a $193 
million, 363,000-ton-per-year ammonia unit 
and a 633,000-ton-per-year urea plant at 
Mirpur Mathels. Haripur was named as 
the location for a fertilizer project origin- 
ally announced for the Peshawar area. 
Capacities for the ammonia and urea 
plants were 187 and 330 tons per day, 
respectively. 

Peru. — On April 19, 1975, Petroperú 
inaugurated the Talara fertilizer complex, 
which was built by Toyo Engineering Corp. 
of Japan at a cost of $44.2 million. The 
facility will produce 300 tons of ammonia 
and 510 tons of urea daily.“ 

Romania.—The Romanian state corpo- 
ration, Romchim, accepted delivery of a 
1,100-ton-per-day ammonia plant designed 
by M. W. Kellogg Co. at Tirgu-Mures. It 
was the first of six Kellogg plants slated 
for Romania. The others are proposed for 
Turnu-Magurele in 1976, Craiova in late 


1976 or 1977, Arad and a second unit at 


Tirgu-Mures in 1977, and Tecuci.“ A mas- 
sive fertilizer complex to be financed by 
the World Bank was scheduled for con- 
struction at Bacau. Several of the plants 
wil be duplicates of existing Romanian 
operations, but the urea unit to be built 
by Coppee-Rust will have an increased 
capacity of 462,000 tons per year. The 
entire complex, which also includes a 
major power station, is due to be com- 
pleted in mid-1978.9? 

Saudi Arabia.—Petromin, the Govern- 
ment's minerals company, planned the con- 
struction of three large-scale nitrógenous 
fertilizer export plants. Two of the projects, 
with the U.S. firm Agrico Chemical Co. 
and the Taiwan Fertilizer Co., were joint 
ventures, but the third was wholly owned 
by Petromin, although carried out in asso- 
ciation with Britain's ICI.“ 

Senegal.—Fertisen S.A. announced plans 
to build a 36,000-ton-per-year ammonia 
plant and a 55,000-ton-per-year urea unit 
at M'Bao near Dakar. The facility was 
scheduled for completion in 1977.* 

South Africa, Republic of.—African Ex- 
plosives and Chemical Industries, Ltd., 
started up its Rand coal-based ammonia 
plant at Modderfontein. The 1,100-ton- 
per-day unit formed the major part of the 
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nitrogen project there." Construction of a 
825-ton-per-day urea plant by Kellogg Con- 
tinental B.V. was also nearing completion.” 
A new chemicals-from-coal complex, which 
included a 110,000-ton-per-year ammonia 
plant was scheduled for completion in the 
Transvaal by 1981.” 

Spain.—Kellogg International Corp., 
London, in cooperation with Tecnicas Reu- 
nidas, was engineering the Sefanitro S. A. 
1,090-ton-per-day ammonia plant, which 
was scheduled for completion at Bilbao in 
1977. The naphtha-fed plant was being de- 
signed for conversion to gas feedstock when 
gas becomes available. A 990-ton-per-day 
ammonia plant using naphtha feedstock was 
scheduled for startup at Huelva in late 
summer. A new urea plant was slated for 
completion by Toyo Engineering Corp. at 
the same site in 1976.“ 

Sri Lanka.—The Fertilizer Manufactur- 
ing Corp. has planned a $163 million fer- 
tilizer complex at Hapugaskanda, including 
a 165,000-ton-per-year ammonia unit and 
a 330,000-ton-per-year urea plant, due on- 
stream in 1978.” 

Syria.—On October 1, 1975, a contract 
was signed between Unichem and Creusot- 
Loire Enterprises of France for the instal- 
lation of a refinery and nitrogen fertilizer 
complex at Homs. The Kellogg-designed- 
and-engineered ammonia plant will pro- 
duce 1,100 tons per day, and the Heurtey 


'Industries-engineered urea unit will gener- 


ate 1,150 tons per day. Naphtha from the 
refinery will be used as feedstock.” 


58 Fertilizer International. Nigeria To Build Am- 
monia Complex? No. 76, October 1975, pp. 1, 7. 

59 Page 20 of work cited in footnote 18. 

60 U.S. Embassy, Lima, Peru. State Department 
Airgram A-78, May 9, 1975, 2 pp. 

9; Chemical Week. Rumanian Ammonia Buildup 
Is Under Way. V. 116, No. 14, Apr. 2, 1975, p. 22. 

62 European Chemical News. Romania Places 
Contracts for Massive Fertilizer Complex. V. 27, 
No. 716, Dec. 19/26, 1975, p. 34. 

92 U.S. Embassy, Beirut, Lebanon. State Depart- 
ment Airgram A-126, May 19, 1975, 6 pp. w/encl. 

9* Page 19 of first work cited in footnote 10. 

65 European Chemical News. AE&CI Starts Up 
Big Ammonia Unit. V. 26, No. 669, Jan. 10, 
1975, p. 16. 

99 Work cited in footnote 45. 

97 Page 16 of work cited in footnote 19. 

68 Chemical Marketing Reporter. Ammonia Plant 
in Spain Is Designed by Kellogg. V. 207, No. 11, 
Mar. 17, 1975, p. 53. | 

European Chemical News. Kellogg Engineers 
Spanish Ammonia Plant. V. 27, No. 672, Jan. 31, 
1975, p. 12. 

99 Pages 13-14 of work cited in footnote 45. 

10 Page 20 of first work cited in footnote 10. 

71 European Chemical News. Creusot-Loire Wins 
Syrian Ammonia Order. V. 27, No. 706, Oct. 10, 
1975, p. 16 
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Taiwan.—Ammonia capacity at the Nan- 
kong plant of Taiwan Fertilizer Co. has 
been expanded to 66,000 tons per year. 
Kellogg Continental was awarded a con- 
tract for a 327,000-ton-per-year ammonia 
unit and a 218,000-ton-per-year urea plant, 
due for completion at yearend 1977.” 

Trinidad and Tobago.—Kaiser Alumi- 
num & Chemical Corp. agreed to build a 
$150 million fertilizer complex. In addition 
to 1,100 tons per day of ammonia, the 
plant would also produce liquid urea, nitric 
acid, and ammonium nitrate. Most of the 
product would be exported to the United 
States.” 

U.S.S.R.—Construction was begun at 
Kemerovo on the first of two ammonia 
units with a capacity of 404,000 tons per 
year of contained nitrogen. Creusot-Loire 
Enterprises of France was building the 
plant, using a Kellogg process design. Both 
units were due onstream in 1978.“ Toyo 
Engineering Corp. of Japan won a $350 
million contract with the U.S.S.R. to super- 
vise the construction of four 1,485-ton-per- 
day ammonia plants and two 1,650-ton- 
per-day urea units over a 4-year period." 
Russian shipbuilders launched the first of 
seven tankers slated to haul liquid am- 
monia from the U.S.S.R. to the United 
States and return with superphosphoric 
acid. The tankers are being built under a 
1973 agreement with Occidental Petroleum 
Corp., and are expected to be afloat by 
1980.“ Snamprogetti was awarded con- 
tracts for three 495,000-ton-per-year urea 
plants to be built at unspecified locations, 
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probably by 1978. At least two of the 
plants will be integrated with ammonia 
units which have been ordered from Snam- 
progetti." Two large scale ammonia plants 
were scheduled for completion in 1976 at 
the Grodno nitrogen complex. The new 
units will more than triple the existing 
capacity of 396,000 tons of contained ni- 
trogen. Urea and ammonium sulfate plants 
were also under construction at the site.” 

United Kingdom.—The decision to con- 
struct a 300-ton-per-day liquid oxygen- 
nitrogen plant near Glasgow, Scotland, at 
a total investment of about $11.7 million 
was announced by the British subsidiary 
of Air Products € Chemicals, Inc. The 
plant was scheduled for completion in 
1977, and will provide for anticipated in- 
dustrial growth in Scotland and northern 
England.” 

Vietnam, North.—The Hitachi Ship- 
building Co. of Japan reached agreement 
with the North Vietnamese Government 
for the construction of a 132,000-ton-per- 
year nitrogen fertilizer plant.” 


12 Page 20 of first work cited in footnote 10. 

73 Chemical Week. New Latin American Fertil- 
izer Projects Are Emerging. V. 116, No. 5, Jan. 29, 
1975, p. 23. 

74 Work cited in footnote 16. 

75 Fertilizer International. Toyo in Ammonia 
Plant Deal with U.S.S.R. No. 70, April 1975, p. 1. 

76 Chemical Week. Russia Launches Ammonia 
Tanker for U.S. Trade. V. 117, No. 19, Nov. 5, 
1975, p. 51. 

77 Work cited in footnote 19. 

78 Page 19 of first work cited in footnote 12. 

719 American Metal Market. V. 82, No. 90, May 
8, 1975, p. 2. 

89 Fertilizer International. Plant & Project News. 
No. 70, April 1975, p. 10. 
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Table 7.—Fertilizer nitrogen compounds: World production and consumption 


for years ended June 30, by country 
(Thousand short tons of contained nitrogen) 


Country 


North America: 
Canada 2 


El Salvador * ......- d 


Mexico 

Netherlands Antilles ° . 

Trinidad and Tobago e? 

United States (includes 
Puerto Rico) 

South America: 
Argentina 
Brazil” ! eege 


Belgium ..........---- 
Bulgaria! 11 
Czechoslovakia  ...----- 
Denmark ..........-- 
Finland SS 


Germany, East! ...... 
Germany, West 
Greece 
Hungary?  .....-.------ 
Iceland! ........-..--.-- 
oe Sone ea see ale 
Luxembourg ° .......-- 
Netherlands 


Portugal . 


Switzerland | 

U. S. S. R.! 

United Kingdoms 

Yugoslavia! ! ..- 
Africa: 

Algeria ° __.. eseu 


Mozambique 
Rhodesia, Southern ° ... 
Senegal .........------ 
South Africa, 

Republic of?! ...... 
Sudan ° ...... AS A 


Asia: 
Bangladess 
Burma en e 
China, People's 
Republic of?!" ..... 
India ³ 


See footnotes at end of table. 


1972-78 


Production 
1973-74 


74 
10,095 


1974-75 P 


1972-73 


Consumption 


1978-74 


1974-75 P 
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Table 7.—Fertilizer nitrogen compounds: World production and consumption 


for years ended June 30, by country—Continued 
(Thousand short tons of contained nitrogen) 


— — — — — — — vg. — — —ññ A — — 
- E —— — 


Production Consumption 
Country xiAAAA———————  ----=>x — — ə= 
1972-73 1973-74 1974-75 P 1972-13 1978-74 1974-75 P 
Asia—Continued: 
Korea, North** ...... 254 265 276 248 269 278 
Korea, Republic of .... 1461 1493 1566 411 453 493 
Kuwait 297 320 304 PAS SS xm 
Lebanon ° e 3 RM RN 36 43 21 
Malaysia e 44 e 51 e 55 89 123 137 
Pakistan -.... 802 881 343 426 367 396 
Philippinese 161 159 159 126 167 196 
Saudi Arabia 76 67 89 e2 e4 e6 
Sri Lanka ..........-- p m" ES 60 56 85 
Syria tones 17 10 17 36 37 30 
Taiwans 249 247 276 244 235 287 
Thailand 18 18 17 e 68 66 88 
Turkey! ...........--- 160 149 119 401 414 422 
Vietnam, North ei .... == e Ew 12 22 23 
Vietnam, South 81 .... RM HN ne 165 91 110 
Oceania: Australia 2 201 217 217 182 194 195 
Other: 
North and Central 
America® ........... = = x 82 101 90 
South America 10 We ^ er 97 34 84 
Europe Y __ e A SEN 2 2 2 
Africa 2 2 o un bs D 118 114 116 
Asia 12 A = oe 49 58 51 
Oceania 14k Së M Ic 45 46 84 
World total 41,716 44,613 46,505 39,366 42,688 42,807 


cc EE EE zm 


e Estimate. p Preliminary. 

1 Calendar year referring to the first part of the split year. 

2 Excludes nitrogen content of anhydrous ammonia produced for export in that form for subse- 
quent processing elsewhere. 

8 Production of guano only. 

4 Fertilizer year: August-July. 

5 Fertilizer year: June-May. 

6 Fertilizer year: November-October. 

7 United States Bureau of Mines estimate based on United Nations estimate for the People's 
Republic of China and Taiwan (reported as a single figure) less the British Sulphur Corp. Ltd. 
reported figure for Taiwan alone. 

8 Source: The British Sulphur Corporation Ltd. (London), Statistical Supplement No. 12, 


November-December 1975, pp. 14-15. 

9 Includes Barbados, Belize, Guadeloupe, Haiti, Honduras, Jamaica, Martinique, Nicaragua, 
Panama, St. Kitts, Nevis and Anguilla, St. Lucia, and St. Vincent. 

10 Includes Bolivia, Guyana, Paraguay, Surinam, and Uruguay. 

11 Includes Channel Islands and Isle of Man. 

12 Includes Angola, Botswana, Burundi, Cameroon, Central African Republic, Chad, Congo, 
Dahomey, Equatorial Guinea, Ethiopia, Gambia, Ghana, Guinea, Liberia, Libya, Malagasy Re- 
public, Malawi, Mali, Mauritius, Niger, Nigeria, Reunion, Rwanda, Sierra Leone, Somalia, Swazi- 


land, Togo, Uganda, Upper Volta and Zaire. 
13 Includes Afghanistan, Cyprus, Jordan, Khmer Republic, Laos, Mongolia, Nepal, and Singapore. 


14 Includes Fiji Islands, New Zealand, and Papua New Guinea. 


Source: Statistical Office of the United Nations, Statistical Yearbook, 1975 (New York, 1976, 
pp. 298-299, 596-598) unless otherwise specified. 


TECHNOLOGY 


Johns Hopkins University scientists were as an adjunct to a hydrogen-producing 
developing a method to make ammonia electrolysis unit. The source of nitrogen for 
from air and water on floating platforms by the ammonia synthesizer would result from 
using power produced by tapping the tem- combining the oxygen in air with about 
perature gradient of the oceans. The am- one-seventh of the gaseous hydrogen from 
monia plant would be assembled on the the electrolysis plant to form water. The 
ocean thermal energy conversion platform remaining nitrogen and hydrogen are 
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mixed and fed to the synthesizer. A con- 
denser removes most of the ammonia as 
liquid, and the remaining gases are re- 
turned to the synthesizer by a recirculating 
compressor. A working fluid, such as am- 
monia, is alternately evaporated by warm 
surface water and condensed by colder 
water from the depths. In the vapor form, 
the working fluid powers the turbines." 
New ideas for boosting ammonia plant 
efficiency were getting intensive study be- 
cause of rising prices and dwindling sup- 
plies of gas. The studies included recovery 
of purge gases as well as hydrogen from 
purge gases in the ammonia synthesis loop 
with cryogenic units; improved insulation 
materials, particularly for reforming fur- 
naces to reduce maintenance and operating 
downtime relative to refractory brick; and 
increased use of computers to closely mon- 
itor the hydrogen-to-nitrogen ratio and im- 
prove the control of other variables.* 
Officials of Union Carbide Corp. claimed 
that its metal-passivating process, used to 
inhibit corrosion in plants that use mono- 
ethanolamine for scrubbing carbon dioxide 
from synthesis gas streams, could save 
several hundred thousand dollars annually 
in an average 1,000-ton-per-day ammonia 
plant. A number of ammonia and hydrogen 
plants have converted to the system.“ 
Investigators have been searching for 
new ways to produce fixed nitrogen by ex- 
tending or imitating the natural process. 
A new understanding of the nitrogenase 
and glutamine synthetase cycles has re- 
sulted in some interesting research, includ- 
ing manipulation of these enzymes and the 


genes that control nitrogen fixation, and. 


indirectly improving nitrogen fixation 
through improvement of the photosynthesis 
process by controlling the supply of nutri- 
ents.“ 

The government of West Germany will 
provide funds for a 5-year international 
program of research into the use of nitro- 
gen fertilizers. Particular attention will be 
focused on the possible harmful effects they 
might have on water supplies and food pro- 
duced, with the hope that optimum applica- 
tion rates can be determined. The research 
will be carried out in West Germany in 
conjunction with the International Atomic 
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Energy Organization and many research 
institutes in developing countries.“ 

The possibility was raised that man’s in- 
creasing use of chemical nitrogen fertilizers 
is a greater threat to the ozone layer than 
chlorofluorocarbon sprays. The amount of 
ozone, which is formed by ultraviolet rays 
striking oxygen molecules, is kept in check 
by nitrogen compounds which act to break 
up ozone and Cause oxygen to reform. The 
natural release of nitrous oxide and nitro- 
gen by decayed matter replenishes atmos- 
pheric nitrogen and supplies the ozone- 
destroying catalyst. The natural denitrifi- 
cation process could be sharply increased 
with escalating use of nitrogen fertilizers, 
thus possibly diminishing ozone.” 

Because of declining and unsure supplies 
of natural gas, The Fertilizer Institute 
called for a 10-year study of ammonia pro- 
duction by coal gasification, to be funded 
by the National Fertilizer Development 
Center of the Tennessee Valley Authority. 
The principal effort would be to improve 
the economics of the coal-based route since 
the cost of a 1,000-ton-per-day plant was 
estimated at $215 million. 

The city council of Seattle, Wash., was 
considering a $30 million, 140,000-ton-per- 
year ammonia plant, to be built and oper- 
ated by Coyne Chemical Co., which would 
utilize municipal solid wastes. The city 
would be required to build the needed $55 
million, 550,000-ton-per-year solid waste 
processing facility.“ 

St Chemical Week. Charting New Course for Am- 


mone Plants. V. 117, No. 12, Sept. 17, 1975, pp. 

82 Chemical Week. Ammonia Plants Seek Routes 
to Better Gas Mileage. V. 116, No. 8, Feb. 19, 
1975, p. 29. 

83 Chemical Marketing Reporter. Ammonia Aid 
of Carbide Said To Produce Savings. V. 207, No. 
11, Mar. 17, 1975, p. 7. 

st Science News. Improving Nitrogen Fixation. V. 
108, No. 20, Nov. 15, 1975, pp. 314, 315. 

$5 Fertilizer International. Nitrogen Fertilizers and 
the Environment. No. 69, March 1975, p. 9. 

$6 Chemical and Engineering News. Nitrogen Fer- 
tilizers May Endanger Ozone. V. 53, No. 47, Nov. 
24, 1975, p. 6. 

Wall Street Journal. Earth’s Ozone Shield May 
Be Imperiled by More Fertilizer Use, Scientist Says. 
Nov. 13, 1975. 

S; Chemical Weck. Fertilizer Institute Asks Pro- 
gram to Develop Ammonia from Coal. V. 117, No. 
9, Aug. 27, 1975, p. 9. 

$8 Chemical Week. Odds Favor Ammonia. V. 117, 
No. 11, Sept. 10, 1975, p. 18. 


Peat 


By Donald P. Mickelsen * 


Peat production in the United States 
in 1975 was 6% greater than in 1974, 
principally because of greater output by 
several of the smaller producers and an 
increase in the number of active operations. 
There were seven new operations in 1975, 
even though several producers were pre- 
vented from operating owing to a lack of 
environmental permits. Production in- 
creased in 11 States, with the largest pro- 
duction gains occurring in Florida, New 
York, Iowa, Colorado, and Massachusetts. 

Commercial sales of peat in the United 
States were 696 higher than in 1974. The 
quantity of peat sold was 3% less than 
the amount produced because approxi- 


mately 26,000 tons went into producers 
stockpiles. The total value of peat sold, 
f.o.b. plant, rose 1296 to $12.3 million iu 
1975. The average value of all peat sold 
increased $0.93 per ton, principally be- 
cause of higher production costs and a 
trend to packaging in smaller bags. 

Imports dropped more than 11% in 
1975. Still, imported peat provided 2896 
of the peat available for consumption in 
the United States. Canada provided 98% 
of the imported peat. 

World production was estimated at 223 
million tons. The U.S.S.R. was the largest 
producer, with an output estimated at 211 
million tons, or 95%, of the world total. 


DOMESTIC PRODUCTION 


Peat is broadly classified in the United 
States as moss peat, reed-sedge peat, and 
humus, varying according to the type of 
plant matter from which it was formed 
and its degree of decomposition. Moss 
peat is a type that has been formed prin- 
cipally from sphagnum, hypnum, and/or 
other mosses; reed-sedge peat originated 
mainly from reeds, sedges, and other 
swamp plants; and humus peat is too 
decomposed for identification of its bio- 
logical origin. 

The 41,000-ton increase in 1975 produc- 
tion resulted from a larger output of moss- 
type peat. Of the reported production, 
more than 54% was reed-sedge peat, 25% 
was moss peat, and the remainder was 
humus. 

A 4896 increase in the production of 
moss peat was attributed to the entry of 
five new producers and an increased output 
by existing producers in Florida, Colorado, 
Indiana, Massachusetts, and Washington. 
This increase offset a 696 decrease in reed- 
sedge production. 


Peat was produced in 22 States in 1975. 
Michigan remained the largest producer, 
with 32% of the Nation's output, followed 
by Florida, Illinois, Indiana, Iowa, and 
Colorado, ranked in the order named. 
These States, together with Michigan, ac- 
counted for 7596 of the total production. 

Active operations in the United States 
increased from 102 to 109, but the aver- 
age output per plant decreased slightly to 
7,080 tons. Over three-fourths of the oper- 
ations had outputs below the average. 
Only 32 plants had production in excess 
of 5,000 tons, and only 5 plants produced 
more than 25,000 tons. 

Production methods used in the United 
States varied with the size and conditions 
of the bog being worked. Almost all peat 
was harvested using conventional earth- 
moving and excavating machinery, or mod- 
ified conventional machinery. Power shov- 
els, bulldozers, and front-end loaders were 
used in drained bogs; draglines, clam 


1 Mineral specialist, Division of Coal. 
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shells, and dredges were used in submerged 
deposits. 

Peat bogs are generally covered with 
water, tree trunks, limbs, and other debris 
and must be properly cleared and drained 
before harvesting. In most instances, the 
bog is drained by constructing a series of 
feeder ditches and collecting canals so 
that the prevailing water table can be 
lowered and controlled. Since the surface 
of a peat bog is unstable, roads are built 
across the bog to provide a firm surface 
for trucks to travel on. The use of special 
wide-track treads enables other machinery 
to operate upon the bog surface. 

Various harvesting techniques are 
employed at domestic peat operations. Gen- 
erally, the peat is harvested by first loosen- 
ing the top layer of the bog to a depth of 
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approximately one-half inch with a disk, 
spike, or spring harrow. The loosened peat 
is then scraped into piles alongside the 
roads with bulldozers and loaded into . 
trucks with front-end loaders. Other pro- 
duction methods include the use of vacuum 
harvesters, snowblowing machines, drag- 
lines, and dredges. 

Peat is usually processed for sale by air 
drying, shredding, screening and in a few 
instances, by artificial drying. Processing 
equipment consists of a variety of screens, 
shredders, grinders, hammermills, and gas- 
and oil-fired dryers. 

In 1975, 3796 of the peat was sold as 
produced with no processing other than 
air drying. About 62% was shredded, but 
only 1% was subjected to thermal drying. 


Table 1.—Salient peat statistics 


1972 1978 1974 1975 
United States: 
Number of operations 108 98 102 109 
Production -.... .. 202nn n... .._ short tons -- 576,712 634,508 731,004 711,116 
Commercial sales 222 do 606,679 620,588 705,995 745,086 
AI. ³ð AA ed es thousands $7,112 $1,547 $10,989 $12,294 
Average per ton E $11.72 $12.16 $15.56 $16.49 
Imports A A Susu ñũẽn8 short tons 310,521 823,501 826,530 290,858 
Available for consumption! do .... 917,200 944,084 1,032,525 1,035,994 
World: Production thousand short tons .. 221,148 * 220,145 


r Revised. 
1 Commercial sales plus imports. 


r 220,695 228,827 
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Figure 1.—Production, imports, and available supply of peat in the United States. 


Table 2.—Peat produced in the United States in 1975, by kind 


(Short tons) 
Processed 

Kind Kiln- Shredded 
Unprocessed Shredded dried and Total 

only kiln-dried 
AA II aI 
111111 —— 72,879 115,882 ge 3,654 191,915 
Reed-s edge 181,746 236,379 m 580 418,705 
Huni 9 85,057 124,616 1,105 818 161,096 
T id BS iie IIA O d a s aS mt cst 
TOM ados 289,182 476,877 1,105 4,552 771,716 


Batter Google 
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Table 3.—Production and commercial sales of peat in the United States in 1975, by State 


Commercial sales 


Active Production ; Value 
State plants (short Kee — 
tons) tons) Total Average 
(thousands) per ton 

Colorado JSG 10 39,524 86,937 $280 $7.57 
Florida ........ teg Eege 9 100,895 81,528 1,037 12.72 
Georgia JJ 2 378 378 13.18 
¡A A 6 96,295 95,719 1,511 15.79 
Indiana 9 52,814 76,210 1,918 25.17 
Maine 3 7,382 3.782 207 54.66 
Maryland EN E ene ene 1 2,346 2,345 39 16.44 
Michigan NN AEN m 17 244,925 244,925 3,206 13.09 
Minnesota ... ee ccce m b 19,15 13,363 230 17.20 
Montana 3 2.202 1.105 51 46.46 
New Jersey eegene pen 4 28.706 29,425 686 23.31 
New York ee NENNEN ENN em 6 35,764 21,844 877 17.27 
M WEE EE sodas 7 7,697 4,444 99 22.85 
Pennsylvania nnn 8 26,927 26,927 488 18.11 
South Carolina 0... 1 18,297 18,297 W 
Vermont 1 100 100 W W 
Washington 6 12,781 12,731 98 7.70 
Wisconsin `... ee EN e 4 11,330 11,830 502 44.81 
Other States! i 7 64,246 64,246 1,560 24.28 

Total 109 771.716 745, 636 12.294 16.49 


CH Withheld to avoid disclosing individual company confidential data; included with “Other 
es.” 


1 Includes California, Iowa, Massachusetts, North Dakota, and States indicated by symbol W. 


Table 4.—Relative size of peat operations in the United States 


1974 


1975 
- Active plants Production Active plants Production 

ze — c —Əəy,———ə yo s- sl 

Wine nent Short Percent Num EES Short ‘or 
ber total tons total ber total tons total 
Under 500 tons 21 20.6 4,384 0.6 22 20.2 3,597 0.5 
500 to 999 tons 9 8.8 6,035 8 11 10.0 7,629 1.0 
1,000 to 4,999 tons 40 89.2 94,899 13.0 44 40.4 111,507 14.5 
5,000 to 14,999 tons 22 21.6 201,206 27.5 18 16.6 153,558 19.9 
16,000 to 24,999 tons - 5 4.9 89,278 12.2 9 8.3 176,825 22.9 
Over 25,000 tons 5 4.9 335,202 45.9 5 4.6 818,600 41.2 
Total 102 100.0 731,004 100.0 109 100.0 771.716 100.0 


CONSUMPTION AND USES 


The amount of peat available for con- 
sumption remained at practically the same 
level in 1975, increasing less than 1%. 
This was principally due to the fact that 
imports decreased 11% from those of 1974. 

Peat was used for a variety of purposes, 
but 81% of the total commercial sales 
reported by producers was used for general 
soil improvement. Among the principal 
markets for this peat were nurseries and 
greenhouses, which used peat as a mulch 
and as a medium for growing plants and 
shrubs; landscape gardeners and contrac- 
tors, who used peat for building and main- 
taining lawns, golf-course greens, and for 
transplanting trees and shrubs; and gar- 


den, hardware, and variety stores, which 
sold peat to homeowners for mulching and 
improving lawn and garden soils. The re- 
maining peat was sold principally for use 
in potting soils, a market that has grown 
greatly in the past few years along with 
the household plant industry. 

Peat was also used for packing flowers 
and shrubs, and in mushroom beds. Small 
quantities were used for earthworm cul- 
ture, seed inoculant, and in mixed fer- 
tilizers. 

About 55% of the peat sold commercially 
by producers was packaged, and packaged 
peat accounted for 68% of the total value 
of sales. Package sizes varied greatly, but 


PEAT 


most producers used 40-pound bags, a 
change from the 50-pound bags previously 
used. The use of smaller bags for packag- 
ing both peat and potting soils has grown 
rapidly in the past several years and 5-, 
10-, and 20-pound bags of each are com- 
monly being produced for household use. 
About 69% of the packaged peat sold in 
1975 was of the reed-sedge type, 17% 
was moss, and the remainder was humus. 
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were Michigan, Illinois, and Indiana. To- 
gether, these States reported 79% of total 
sales of packaged peat. Michigan, the 
largest producer, had 4996 of the total 
sales. 

Of the bulk peat, 6496 was reportedly 
sold for general soil improvement. The 
remainder of the bulk peat was sold mainly 
for use in potting soils, for packing flowers 
and shrubs, and in mixed fertilizers. 


States leading in sales of packaged peat 


Table 5.—Commercial sales of peat in the United States in 1975, by kind and use 


Moss Reed-sedge Humus 
Use Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Bulk: 
Soil improvement 98,761 $1,167 69,818 $811 44,218 $501 
Other uses ............ 58,335 605 20,852 323 40,926 575 
Tot! 157, 086 1.772 89,670 1.134 85,139 1.076 
Packaged: 
Soil improvement 47,383 1,400 284,935 4,180 56,185 1,232 
Other uses 28,156 1,345 864 38 1,218 116 
( 70,589 12,746 285,799 4,218 57,408 1,848 
Total: 
Soil improvement 146,134 12,568 354,253 4,991 100,898 1,738 
Other uses amene 81,491 1,950 21,216 861 42,144 691 
Grand total 227,625 4,518 375,469 5,852 142,542 2,424 
1 Data may not add to totals shown because of independent rounding. 
Table 6.—Commercial sales of peat in the United States in 1975, by use 
In bulk In packages Total 1 
Use Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Soil improvement ....... 212,282 $2,479 888,508 $6,812 600,785 $9,292 
Seed inoculant -..... 75 1 54 4 129 b 
Packing flowers, 
shrubs, etc ......-.-.-- 14,490 142 20,167 1,298 34,657 1,440 
Potting soils 83,337 1,178 4,425 129 87,762 1,308 
Mushroom beds sees 4,315 17 we ac 4,815 Vu 
Earthworm culture 3,872 42 45 (2) 8,917 43 
Mixed fertilizers .......- 12,750 50 a2 ZE 12,750 50 
Other A 174 12 547 67 1,821 80 
Totali ......--.--- 881,895 3,982 413,741 8,312 745,636 12,294 


1 Data may not add to totals shown because of independent rounding. 
2 Less than 1⁄4 unit. 


PRICES AND SPECIFICATIONS 


up from $15.56 in 1974. Most of the in- 


Prices of peat at individual operations 
crease was attributed to higher average 


varied greatly in 1975, with the price de- 


pending mainly upon the kind of peat sold, 
the amount of processing, and whether the 
peat was sold in bulk or packaged form. 
The overall average value per ton, f.o.b. 
plant, for all peat sold in 1975 was $16.49, 


receipts for peat sold in 9 States, with 
significant increases occurring in Indiana, 
California, New York, and Ohio. 

The average price of bulk peat was 
$12.00 per ton, an increase of $1.22. Pack- 


1030 


aged prices increased an average of $0.40 
per ton to $20.09. The average price of 
bulk peat in the United States was influ- 
enced mainly by higher overall prices and 
increased quantities of bulk sales by pro- 
ducers in Illinois, Ohio, and Minnesota. 
The increase in the unit value of packaged 
peat was attributed to higher receipts for 
packaged peat sold by Indiana, California, 
New York, and Florida producers. 

In a few instances, when producers did 
not report the value of peat sold, the sales 
value was calculated based upon the aver- 
age value of a similar type peat sold within 
the State. 

Imported peat had a total value of 
$23.9 million. This value was 6% greater 
than in 1974, principally because the aver- 
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age value per ton increased from $69.16 
to $82.17. 

Although the average value of imported 
peat was four times that of domestically 
produced packaged peat, these values are 
not comparable because of different mar- 
keting levels. Also, imported peat has dif- 
ferent physical properties than most domes- 
tic peat, and it usually is sold on a volume 
basis rather than by weight. Each 100 
pounds of a typical air-dried imported peat 
will measure approximately 12 bushels, 


whereas the same weight of a typical do- 


mestic peat will measure only 3 or 4 bush- 
els. A few domestic operations, in the 
northern latitudes, produced peat with 
properties similar to those of the imported 
kind. 


FOREIGN TRADE 


The quantity of peat imported into the 
United States in 1975 totaled 290,000 
short tons. This tonnage was 11% less 
than that imported in 1974, and the first 
quantitative drop in imports since 1970. 
Canada provided the bulk of the peat 
imports, supplying 98% of the total. Vir- 
tually all of the remaining foreign peat 
was supplied by Europe. 

European shipments decreased 48%, 
owing principally to a substantial drop in 
shipments from West Germany. West Ger- 
many supplied 9796 of the peat imported 
from Europe. 

Imported peat was classified according 


to use, either as poultry- and stable-grade 
or as fertilizer-grade. Except for a duty 
of $0.50 per long ton levied on poultry- 
and stable-grade peat from countries with 
centrally controlled economies, there was 
no tariff on peat. 

Foreign peat entered the United States 
through 29 customs districts in 1975, but 
8996 of the total was shipped through the 
customs districts of Buffalo and Ogdens- 
burg, N. V., Detroit, Mich. Pembina, 
N. Dak., St. Albans, Vt., Portland, Maine, 
and Seattle, Wash. The largest quantity, 
86,000 tons, was shipped through the 
Ogdensburg district. 


Table 7.—U.S. imports for consumption of peat moss, by grade and country 
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Poultry and 
stable-grade 
Country Quantity Value 
(short (thou- 
tons) sands) 
RE 1974 
anada -a s re m m0 2,667 226 
Finland 2s : EN 
Germany, West 580 38 
Honduras Sue = 
RA A 2 1 
e, 18 1 
Japan ua a 
Netherlands . oe SH 
Poland m Sé 
United Kingdom m E" 
Total ee 3,267 266 
1975 

Gans uade 6,248 456 
Denmark (1) 
Germany, West 337 26 
Guatemala ee 1 8 
Ireland 10 (1) 
r A 18 8 
Netherlands .. - 10 1 
United Kingdom ........- vo c 
Total ee 6,626 488 


1 Less than 1⁄4 unit. 


Fertilizer- 
Quantity Value 
(short (thou- 
tons) sands) 
309,221 $21,429 
14 8 
12,816 822 
15 (2) 
752 34 
1 1 
157 16 
287 6 
323,263 22,316 
276,947 22,858 
6,567 512 
218 1 
283,732 23,371 


Total 


Quantity 


(short 
tons) 


311,888 
14 
18,396 
15 

2 
18 
762 
1 


157 
287 
326,530 


283,190 


290,358 


Table 8.—U.S. imports for consumption of peat moss in 1975, 


by grade and customs district 


Poultry and 
stable-grade 
Customs district Quantity Value 
(short (thou- 
tons) sands) 
Baltimore, Md PR SEH 
Boston, Mass et == 
Buffalo, N.Y .... zo me 
Charleston, N. E ER 
Chicago, III 7 (2) 
Cleveland, Ohio 10 (1) 
Detroit, Mich 1,987 $124 
Duluth, Minn 2 17 
Great Falls, Mont x Get 
Houston, Tex Si on 
Laredo, Tex 18 3 
Los Angeles, Calif. = ae 
Miami, Fla . 52 4 
Mobile, Ala -- -- 
New Orleans, La 80 6 
New York, N. 56 8 
Norfolk, Va .. -----. 10 1 
Ogdensburg, N. ex m. 
Pembina, N. Dak ........ 979 106 
Philadelphia, Pa .......-.- TEE E 
Port Arthur, Tex im 
Portland, Maine 9,244 222 
Portland, Oreg .........- L 
St. Albans, Vt .....----- 16 2 
San Francisco, Calif ..... 68 8 
San Juan, P.R ......-..-- a See 
Savannah, Ga Mm e 
Seattle, Wash PTA es 
Tampa, Fla ---.--. 106 7 
TOUS EE 6,626 488 


Fertilizer- 
grade 
Quantity Value 
(short thou- 
tons) sands) 
414 $36 
76 6 
17,357 1,296 
15 2 
87,541 8,182 
11,035 1,177 
12,693 977 
336 28 
684 63 
294 26 
307 21 
1,170 81 
887 26 
505 86 
86,106 6,496 
16,790 1,549 
803 25 
47 5 
25,888 2,046 
27,962 2,126 
18 1 
662 60 
251 17 
42,240 4,061 
1,262 8 
288,782 23,371 


Total 


Quantity 
(short 


tons) 
414 
5 


290,858 


Value 
(thou- 
sands) 


$21,655 
8 


22,582 


23,813 
1 


28,859 


Value 
(thou- 
sands) 


$36 
6 


23,859 


1 Less than 14 unit. 
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Table 9.—Peat moss imported for consumption from Canada and West Germany 
in 1975, by grade and customs district 


Canada West Germany 
Poultry and Fertilizer- Poultry and Fertilizer- 
stable-grade grade stable-grade grade 
Astriet Q Q Q Q 
str uan- uan- uan- uan- 
tity Vae e, Value E Vawe WE ae 
(short Seen ) (short sands) (short sands) (short sands) 
tons) tons) tons) tons) 
Baltimore, Md .......--.- SS ec Ss Sieg ES Le 414 336 
Boston, Mass a-nunn = T 25 $2 a — 50 4 
Buffalo, N.Y T pion geg 17,857 1,296 SE? e Se Se 
Charleston, N.C ......--- " ur DS =O EM SS 15 2 
Detroit, Mich ...1. 1,987 $124 37,541 3,132 — aes Sach ez 
Duluth, Minn seen 1 1 11,035 1,177 Së SC M S 
Great Falls, Mont ME "M 12,693 977 NE SS nc "ES 
Houston, Tex ......-.---- ER ES es — on i 336 28 
Los Angeles, Calif. SS — oes SH SS SC? 684 68 
Miami, Fla SE? — ae - 52 $4 294 26 
Mobile, Ala SS? ms UN S SEH Se 807 21 
New Orleans, La ao = = š 29 8 1,170 81 
New York, N. P uu -— s5 56 8 887 26 
Norfolk, Va zi Sa == = = BS 505 86 
Ogdensburg, N. = E 85,888 6,495 E Së zc CR 
Pembina, N.Dak .......-- 979 106 16,790 1,549 e 2 SS NS 
Philadelphia, pa Ss SE 81 2 m ss 272 28 
Port Arthur, Tex Su SE 47 5 =s wt KS i 
Portland, Maine . 3,244 222 25,338 2,046 Se BE SEH HS 
Portland, Oreg SS a mes = 26 1 e T 
St. Albans, Vt 16 2 27,962 2,126 E EN EH PS 
San Francisco, Calif .... Ea > ÉS == 68 8 18 1 
San Juan, P. e . a um P soe 662 60 
Savannah, Ga == Sec ba = Ús a 261 17 
Seattle, Was a Ge 42,240 4,051 E em ¿= ës 
Tampa, Fla >s e m A 106 7 1,252 88 
Total __ 2- 6,248 455 276,947 22,858 887 26 6,567 612 


WORLD REVIEW 


World production of peat in 1975 was 
estimated at 223 million tons, about 1% 
more than the output reported íor 1974. 

The U.S.S.R. was by far the largest 
peat producer, with an estimated 95% of 
the world production. According to pub- 
lished U.S.S.R. figures, 145 million tons 
of peat was produced by State enterprises 
for agricultural use, and an estimated 66 
million tons was used for fuel. Agricultural 
peat was used for general soil improvement 
and the manufacture of fertilizers, and 
fuel peat was used for generating electric 
power and for industrial and domestic 
heating. 

Ireland ranked second in peat produc- 
tion, with an estimated 7.7 million tons, 
an increase of 60% from 1974 production. 
Virtually all of Ireland's production was 
fuel peat used for generating electric power 
and for heating households. A small 
amount of agricultural peat was produced, 
principally for export. 

West Germany, the third-ranking peat 
producer, with 1.8 million tons, provided 
about 196 of the world output. Most of 


the West German production was agricul- 
tural peat; only 14% was consumed as a 
fuel. 

Other producers, ranking in output in 
the order named, were the United States, 
the Netherlands, Canada, and Finland. 
However, the combined output of these 
countries was less than 1% of the total. 
Although fourth in world production, the 
United States output was less than 0.5% 
of the world total. 

Since the oil embargo of 1973 and the 
subsequent increase in fuel oil costs, peat 
has been seriously studied as a competitive 
fuel source in some European countries. 

Ireland, which is second only to the 
U.S.S.R. in using fuel peat for generating 
electricity, is planning to expand its gen- 
erating capacity about 3796 to 587 mega- 
watts by 1980 and develop an additional 
40,000 acres of peatlands for fuel peat pro- 
duction. In 1974, Ireland was generating 
approximately 2496 of its electricity using 
peat as fuel.“ 


? O'Donnel, S. Ireland Turns to Peat. New Sci- 
entist, v. 63, July 1974, pp. 18-19. 


PEAT 


In Finland, an attempt to develop an 
internal energy source has led to the early 
stages of utilizing peat as a fuel. In 1974, 
436 Mw of power was produced, using 
peat-fired mobile power generators. Finland 
has developed a dual power system, using 
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peat to provide energy for both electrical 
generation and municipal heating. This 
system allows energy-conversion efficiencies 
of up to 85%. Finland's peat should pro- 
vide 0.596 of that Nation's energy require- 
ments by 1980. 


World production, by country 


(Thousand short tons) 


Country ! 1978 1974 1975 P 
Argentina, agricultural use -_... . mmnm m e m m ae mm 11 10 e 10 
Kür ³ A AANPAS 6 1 e4 
Canada, agricultural use 22222222222 359 407 383 
Denmark, Eet nicas 243 235 e 70 
Finland: 
Agricultural use 222222222222 125 r 100 130 
) e 8 e 190 128 220 
France, agricultural use 222222222222 169 r € 1765 e 175 
Germany, West: 
PEE USC pp 1,937 2,062 e 1,586 
NECESITES 308 206 250 
Hun agricultural use 22222222222 72 72 72 
Ireland: 
Agricultural use 22 85 r e 82 e74 
o ee 4,246 r € 4,694 e 7,579 
Israel, agricultural use? 2 22 22 
Japan rl is aes eu cee 80 80 80 
Korea, Republic of, agricultural use 222 e 4 e A 
Netherlands ˙• 440 440 440 
Norway: 
Agricultural AA EE r 45 r 62 66 
F111 A u az A EAS 1 1 ri 1 
Poland: 
Agricultural use® ee eu ENNEN ewe EEN ma A0 40 40 
NET WEEN 5 5 5 
PU eebe Ee 17 e17 e17 
Sweden: 
Agricultural use eee EN aac ee an raras co ms aras eco co 75 81 e 88 
el vee ree du JJ ³ AA ĩðÄ uu MENT 81 40 e 44 
U.S.S.R.: 
Agricultural UL e e ðVw ð i 146,700 145,100 145,100 
E AAA 64,500 66,100 66,100 
United States, agricultural use n- 635 731 772 
0 ͤ dd TERCER ĩͤ ( NES r 220,145 220, 695 223,827 
Fuel DESC included in total EE EN e r 69,823 11,209 14,269 
e Estimate. P Preliminary. r Revised. 


1In addition to the countries listed, Austria, Iceland, and Italy produce a negligible quantity of 
fuel peat. No data are available for East Germany, a major producer. 


2 Sales. 


TECHNOLOGY 


The Fuel and Lubricant Research 
Laboratory of the Technical Research 
Centre of Finland has been investigating 
the production of coke and active carbon 
from peat in the laboratory and in a pilot 
plant. 

In 1975, the State Fuel Centre of Fin- 
land began construction of a peat coke 
plant having an annual capacity of 30,000 
tons. The peat coke produced at this plant 
will be used with metallurgical coal coke 
for the production of ferric chrome. 

Research has found that the production 
of good peat coke is dependent on the 
type of peat used and the method of 
processing. A dense peat, usually having 


humic characteristics and a low-inorganic 
content, produces the most economic coke. 
Mechanical molding of the peat was found 
to be important since it critically affects 
the shrinkage. The molding is usually ac- 
complished by using sod- or briquet- 
production techniques. Molding also re- 
duces the number of pores larger than 
100 nanometers produced by air-drying 
and, along with the adding of alkalic 
chemicals, can intensify the strength of 
the air-dried peat, which results in a 
stronger coke. 


3 McLain, L. Finn's Power Policy Offers Added 
1575 to British Industry, Eng., v. 240, Mar. 13, 
p. 26. 
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Molded peat shrinks approximately 80% 
when it is air-dried. The shrinkage con- 
tinues during carbonization, peaking when 
the organic matter decomposes and gaseous 
substances are formed. This process begins 
at about 2504300 C, is most intensive 
at about 350°-400° C, but drops off 
sharply at higher temperatures. A total of 
40%-50% additional shrinkage occurs 
during carbonization. 

Peat coke differs from coal coke in that 
it is about twice as reactive, is more 
porous, and has a lower sulfur content. It 
also has a higher electrical resistance owing 
to its varied carbon structure. For this 
reason, peat coke can be used for smelt- 
ing silicic and chromic alloys in electric 
furnaces. Its high reactivity also allows it 
to be mixed with coal coke to increase 
output. The use of peat coke is limited by 
its poor strength properties and higher 
price, although current energy costs have 
made it more competitive.* 

The State Fuel Centre is also utilizing 
peat to combat oil pollution. Finland has 
had problems with accidental oil spills 
amounting to hundreds of tons of crude 
and heavy fuel oil During the winter, 
there is no way of cleaning up these spills 
other than burning; however, this is diffi- 
cult since the spilled oils become emulsified 
with the cold water by wave agitation and 
develop a high water content. Also, after 
floating for as long as 2 days, the oil layers 
are sufficiently cooled by the underlying 
water to make the oil difficult tc ignite. 
Peat, saturated with light oil or petroleum, 
can be spread upon the oil slick and 
burned in order to provide enough heat 
to ignite the oil. The peat ash also con- 
tinues to absorb the oil, allowing it to keep 
burning. 

Since 1973, a dried, compacted peat 
has been packaged in 6-cubic-foot bags 
at the State briquet factory in Kihnio, 
Finland. These bags are being stored for 
emergency use along waterways, at ports 
where oil is being handled, and on land 
to combat oil pollution. 

In Finland, 436 Mw of electricity were 
produced in 1974, using peat-fueled mobile 
power generators connected to gas turbines 
manufactured in Italy Scotland is also 
investigating the use of mobile, gas-turbine- 
based units in order to utilize Scotish peat 
resources for generating electricity. These 
gas turbines burn dried, pulverized peat in 
a near-stoichiometric input of air, to insure 
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a reasonably complete combustion. The 
hot products of combustion (POC) are 
passed through a chamber of air-dried peat 
to further dry it. The POC, in turn, cre- 
ates steam from the moisture it picks up, 
thereby cooling itself so that the steam-POC 
mixture is at a suitable temperature for 
entering the turbine. The peat is trans- 
ferred from chamber to chamber in the 
system by the use of fluidic switches, which 
are not susceptible to corrosion, while the 
blades of the turbine itself are sweat- 
cooled to prevent ash deposits from 
forming.’ 

In the United States, the Hussong- 
Walker-Davis Co. of Cornwells Heights, 
Pa., has experimented with peat as a 
medium for treating dye-house effluent. 
Tests performed using the Hussong- 
Couplan process, in which peat is used as 
the filtering agent, resulted in the removal 
of 99.6% of the color, 100% of the tur- 
bidity, 98.7% of the chemical oxygen de- 
mand, 95% of the biological oxygen de- 
mand, 87.8% of the total oxygen demand, 
97.7% of the phosphates, and 98.1% of 
the suspended solids. The peat filters re- 
duced cyanide 100% and heavy-metal 
pollutants as follows: Hexavalent chro- 
mium, and trivalent chromium, copper, 
nickel, and mercury, 99.9% ; cadmium and 
lead, 99.6%; iron, 99.2%; zinc, 98.9%; 
and antimony, 98.3%. 

The Hussong-Couplan system is based 
on passing effluent through the scrubbing 
action of a moving mat of peat. Since most 
of the pollutants are in solution, they are 
either chemically adsorbed by the peat or 
form an insoluble complex salt through 
ionic bonding. The process consists of pre- 
paring peat mats by producing a water- 
peat slurry in a weight ratio of 100:1. 
The slurry is deposited on a moving, per- 
forated belt, which allows the excess water 
to drain off, leaving a uniform mat of 
peat. The mat moves under discharge 
pipes that spray the effluent through the 
peat. The effluent is passed through the 
peat twice, with the first-pass effluent being 
collected in basins and stored in tanks 
between passes. After the second pass, the 
cleaned liquid is either recycled or 
discharged. 


4 Ekman, E. Peat as Raw Material for Metallurg- 
al d OKE: Internat. Peat Soc. Bull. 7, 1975, pp. 


5 Ekman, E. Finnish Peatlands and Their Utiliza- 
tion. Finnish Peatland Soc.. Helsinki, 1973, p. 37 

6 Page 26 of work cited in footnote 3. 

7 Macnair, E. J. Peat Power in Scotland. Energy 
World, May 1974, pp. 6-7 


PEAT 


The resulting spent peat can be dis- 
posed of in environmentally sound ways. 
It can be buried in sanitary landfills safely, 
since the metal pollutants are in an in- 
soluble form. Or it can be dried and 
burned and the heavy-metal pollutants re- 
covered. The used peat is the only by- 
product of the system. 

The Hussong-Couplan system comes in 
modular, self-contained units 8 by 16 by 9 
feet high, and has a capacity of handling 
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110,000 gallons of effluent per unit in a 
24-hour period. The system is capable of 
meeting the requirements of the U.S. En- 
vironmental Protection Agency. 

Since the supply of clean water is ex- 
pected to decrease in the future, recycling 
water for industrial purposes will become 
more important in the future.? 


8 Leslie, M. E. Peat: New Medium for Treating 
Dye House Effluent. Amer. Dyestuff Reporter, v. 
63, August 1974, pp. 16-18. 
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Perlite 


By Arthur C. Meisinger ! 


Although the quantity of crude perlite 
mined in the United States in 1975 was 
706,000 tons, the second highest tonnage 
on record, the tonnage of crude ore sold 
and used by producers was nearly 8% 
less than the record high quantity 
(555,000) established in 1974. Value of 
crude perlite sold or used, however, was a 
record $7.28 million, or $257,000 more 
than the previous record value set in 1974. 
Deposits in New Mexico supplied 85% of 
the total crude perlite mined in 1975. 


Value of expanded perlite sold or used 
in 1975 was $34.3 million, a new record 
that exceeded the old record high value of 


‘$30.8 million (revised) in 1974 by $3.5 


million. Illinois continued to be the leading 
State in the production of expanded perlite. 

The newly reopened Socorro, N. Mex. 
mining Operation of Grefco, Inc., made its 
first shipment of crude ore in December, 
and the new processing plant is expected 
to be onstream in 1976. 


DOMESTIC PRODUCTION 


Crude perlite was produced by 11 com- 
panies at 12 mines in 6 States. The quan- 
tity of crude ore mined was 706,000 tons, 
the second highest tonnage on record and 
4% greater than the quantity (676,000 
tons) mined in 1974. New Mexico con- 
tinued as the primary producing State 
with 85% of the crude perlite mined in 
1975, followed by Arizona, California, Col- 
orado, Nevada, and Idaho in descending 
order of production. 

The quantity of crude perlite sold or used 
by domestic producers was 512,000 tons, 
8% less than the record high 555,000 tons 
sold or used in 1974. The value of crude 
perlite sold or used, however, was a new 
record of $7.28 million and exceeded the 
old record high value of $7.02 million in 
1974 by $257,000. 

Expanded perlite was produced at 69 
plants in 29 States in 1975 compared with 
76 plants in 30 States in 1974. The quan- 
tity of expanded perlite produced declined 
for the third straight year and was 22,000 
tons lower than the 1974 figure. The 
quantity of expanded perlite sold or used 
in 1975 by producers was 394,000 tons, 
the lowest quantity since 1971. Value of 
expanded perlite sold or used, however, 


set an alltime high of nearly $34.3 million, 
compared with the 1974 record value of 
$30.8 million (revised). 

The leading States in descending order 
of expanded perlite production in 1975 
were Illinois, Texas, Mississippi, Kentucky, 
Pennsylvania, New Jersey, Colorado, Caii- 
fornia, Florida, and Indiana. 

The new Socorro, N. Mex. perlite mining 
operations of Grefco, Inc., Los Angeles, 
Calif., went onstream at yearend. Process- 
ing of the crude ore is expected to begin 
in 1976. 

Producers of crude perlite during the 
year were Filters International, Inc., Har- 
borlite Corp., and Guzman Construction 
Co. with operations near Superior, Ariz.; 
American Perlite Corp., with deposits in 
Inyo County, Calif.; Persolite Products, 
Inc., Rosita, Colo.; Oneida Perlite Corp., 
near Malad City, Idaho; Delamar-Mackie 
Perlite, Caliente, Nev.; United States 
Gypsum Co., with operations at Lovelock, 
Nev., and Grants, N. Mex.; and Silbrico 
Corp., Johns-Manville Sales Corp., and 
Grefco, Inc., with operations in Taos 
County, N Mex. 


1 Industry economist, 


Division of Nonmetallic 
Minerals. 
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Table 1.—Crude and expanded perlite produced and sold or used by producers 


in the United States 
(Thousand short tons and thousand dollars) 


Crude perlite 
Used at own Expanded perlite 
Year Sold plant to make Weier 
Quantity expanded material meal q SC Quantity Sold or used 

mined ; V used produced a . . v.a 

Quantity Value Quantity Value Quantity Value 

PT o a tees 495 175 2,062 257 2,879 482 889 385 23,156 
117.;ö·Ü˙ 8 649 224 2,540 821 8,691 545 427 421 28,397 
I/ EE 759 238 2,171 306 2,819 544 424 418 28,005 
KI ug WEE 676 275 3,544 280 3,480 555 423 419 r 30,808 
EF 706 289 8,407 278 8,874 512 401 894 84,268 

r Revised. 


Table 2.—Expanded perlite produced and sold or used by producers in the United States 


1974 1975 
orn Quantity Sold or used Quantity Sold or used 
dna qd Quantity Value Average WE Quantity Value Average 
to a) (short (thou- value tons) (short (thou- value 

Ve tons) sands) per ton tons) sands) per ton 
California  ........--- 23,001 21,187 $1,978 $93.60 25,009 24,300 $2,695 $110.91 
lorida 22222222 24, 00 24, 088 1,403 58.37 21,286 21, 344 ; 7.06 
Indiana 22222 16,212 15,753 1,070 67.92 15,499 15,144 1,122 74.08 
Kansas 22222 580 580 101 174.14 800 831 123 147.96 

Missouri 2222 6.000 5,906 475 80.43 5,400 5,392 658 122.0 
New York ......----- 4,988 4,988 516 103.45 5,371 5,229 664 126.98 
Gi 12,138 12,138 825 67.97 11.997 11,941 996 88.89 
Pennsylvania 38,204 39,232 2,684 68.41 33,693 33,048 2,619 78.55 
Tex&g TTT 22,286 22,141 r 1,636 r 78.91 39,777 38,577 2,580 86.87 
Other States! 1 275,450 273,588 20,120 r 78.64 242,442 297870 21,870 89.84 

Total .......--- 422,865 419,496 "30,808 1 73.44 401,274 898,971 84,258 86.96 | 


r Revised. 


1 Includes Colorado, Georgia, Idaho, Illinois, Iowa, Kentucky, Louisiana, Maine, Maryland, Massa- 


chusetts, Michigan, Minnesota (1974), š 
Jersey, Oregon, Tennessee, Utah, and Wisconsin. 


Mississippi, 


Nebraska, Nevada, New Hampshire New 


CONSUMPTION AND USES 


Domestic consumption of expanded per- 
lite was 394,000 tons, or 6% less than that 
in 1974. A percent distribution by end 
use is shown in table 3. Three major end- 
use categories (filter aids, horticultural ag- 


board and a variety of uses such as paint 
textures, foundry castables and bonding 
agents, polishing compounds, and fines for 
various industrial uses. 


Table 3.—End use of expanded perlite 


gregates, and formed products) showed (Percent) 

significant gains in 1975, but four end-use Use 1974 1975 
ategories (plaster aggregates, low-tempera- 

categories (plaster aggregates, VVV 5 
ture insulation, masonry and cavity fil Plaster aggregate 9 8 
insulation, and other uses) declined from 5 . 3 8 
1974 in percent of total consumption. Use Low-temperature insulation — 5 1 
of perlite in concrete aggregates (8%) Masonry and cavity fill insulation 4 3 
and in fillers (176) in 1975 was unchanged Formed products -.——-- 8 11 
from that in 1974. Other uses reported Other! 42 39 


in table 3 include primarily insulation 


1 Includes insulation board. 


PRICES 


Producers sold crushed, cleaned, and 
sized crude perlite to expanding plants 
at an average price of $14.26 per ton, an 


increase of $1.37 per ton over that in 1974. 
Crude perlite used by producers in their 
own expanding plants was valued at $14.19 


PERLITE 


per ton, an increase of $1.76 per ton com- 
pared with that of 1974. The weighted 
average price of both categories was $14.22 
per ton compared with $12.66 per ton in 
1974. 

Expanded perlite sold or used, according 


1039 


to expanders, was valued at $86.96 per ton 
compared with $73.44 per ton (revised) 
in 1974. Average values for expanded per- 
lite by States ranged from $36 to $186 
per ton, compared with the 1974 range 
of $28 to $174 per ton. 


WORLD REVIEW 


Greece.—Excluding the U.S.S.R., Greece 
is the leading producer of crude perlite in 
Europe. Although data on perlite produc- 
tion were not available for 1975, the 
country produced 231,400 tons of crude 
perlite in 1974 compared with 273,300 
tons in 1973, and processed 125,900 tons 
for export compared with 138,600 tons in 
1973. Greek producers exported 140,250 
tons of perlite in 1974, of which about 
10% was unprocessed ore. 

Mexico.—The quantity of crude perlite 
produced increased substantially (57%), 
from 13,400 tons in 1974 to 21,000 tons. 
Four companies in Mexico expanded perlite 
at two plants near Mexico City and one 
plant each in the States of Monterey and 
Sonora. 

Philippines.—Output of crude perlite 
from the Trinity Lodge Mining Corp. 
deposit was 733 tons compared with 1,248 
tons in 1974. Perlite Minerals and Indus- 
trial Corp. at Ermita, Manila, was reported 
to be studying the feasibility of a joint 
venture for processing, expanding and mar- 
keting perlite for domestic construction 
products, such as ceiling tiles and insulation 


board. 

Turkey.—Data on mine production of 
perlite were not available for 1975, but 
approximately 22,000 tons was mined in 
1974, and an estimated 16,500 tons was 
reported to have been exported by Turkey. 
About 90% of the annual crude perlite 
output comes from mining operations in 
the West Anatolian region of the country 
near the Aegean Sea. 

United Kingdom.—Tiling Construction 
Services Ltd. (Tilcon) announced in 1975 
the opening of the company?s new perlite 
expanding plant at Kirkby, near Liverpool, 
England.” Tilcon also operated an expand- 
ing plant in Buxton, Derbyshire, England, 
for producing a lightweight perlite mortar 
aggregate that is marketed under the trade 
name, Limelite. The Kirkby plant is de- 
signed to produce filtration-grade perlite 
and various industrial perlite products for 
market areas in Scotland, the north of 
England, and other areas of the United 
Kingdom. 


— 


Quarry Vie s NU (London). New Perlite 
SÉ at Kirkby 2, February 1975, p. 51. 
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Petroleum demand* in 1975 was mod- 
erately below 1974 levels as increases in 
motor gasoline consumption failed to off- 
set marked declines for other major prod- 
ucts. Reduced demand for distillate fuel 
oil and residual fuel oil, for example, re- 
‘sulted in part from a mild winter and in 
part from the economic recession. The net 
result was that overall domestic demand 
declined in 1975 to about 16.3 million 
barrels per day (bpd) from 16.7. million 
bpd in 1974, or about 296. Production of 
crude oil, lease condensate, and natural 
gas liquids also declined, however, making 
it necessary to increase crude imports to 
augment new supply to meet demand. 

New supply consists of domestic produc- 
tion of crude oil, lease condensate, and 
natural gas plant liquids, plus imports. In 
1975, imports accounted for 37% of total 
new supply. In 1972, a year before the 


1Mineral industry specialist (petroleum), Di- 
vision of Petroleum and Natural Gas. 

3 Mineral specialist, Division of Petroleum and 
Natural Gas. 

3 Statictical assistant, Division of Fuels Data. 

* Certain terms as used in this chapter are 
more or less unique to the petroleum industry. 
Principal terms and their meanings are— 

Total demand.—A derived figure representing 
total new supply plus decreases or minus in- 
creases in reported stocks. Because there are 
substantial consumers” stocks that are not re- 
ported to the Bureau of Mines, this figure varies 
considerably from consumption as reported by 
the Federal Highway Administration of the De- 
partment of Transportation. 

Domestic demand.—Total demand less exports. 

New supply of all oils.—The sum of crude oil 
production plus production of natural gas 
liquids, plus benzol (coke oven) used for motor 
fuel, hydrogen, and other hydrocarbons, plus im- 
ports of crude oil and other petroleum products. 

Transfers.—Crude oil conveyed to fuel-oil 
stocks without processing, or reclassification of 


. products from one product category to another. 


All oils.—Crude petroleum, natural gas liquids, 
and their derivatives. 

Exports.—Includes shipments to U.S. territor- 
ies, possessions, and free trade zones. 

Imports.—Includes receipts from U.S. terri- 
tories, possessions, and free trade zones. 
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Figure 1.—Supply and demand of all oils in the United States. 


Arab oil embargo, imports accounted for 
nearly 30%. Crude oil imports averaged 
4.1 million bpd in 1975, an increase of 
18% over the 1974 level. Other imports, 
such as refined products, unfinished oils, 
and plant condensate, declined 27% as 
domestic refineries ran more crude oil to 
produce larger volumes of refined prod- 
ucts. 

Refineries in 1975 operated at 81.7% 
of operable capacity. This ratio is obtained 
by relating crude runs to stills in 1975, 
averaging 12,442,000 barrels per day 


(bpd), to the total operable capacity at 
the end of 1975 of 15,236,000 bpd: if the 
operable but shutdown capacity is omitted 
from the total, the operating ratio in- 
creased to 83.796 in 1975. 

Four lease sales were conducted in 
1975 by the Bureau of Land Management, 
U.S. Department of the Interior. These 
sales, held in February, May, July, and 
December, involved 1,679,877 acres, and 
the bonuses aggregated over $1 billion, as 
shown in the following tabulation: 
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Offered 
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Leased 


Offshore Date Total high- 

location Tracts Acreage Tracts Acreage bid accepted 
Texas Feb. 4 515 2.870, 344 113 626,585 8274, 690, 955 
Louisiana- Texas May 28 283 1,346,432 86 406,942 232,916,050 
O. los July 29 345 1,772,958 66 336,301 163,214,006 
Southern California Dec. 11 231 1,258,189 56 310,049 417,312,141 
Total prats de 1,374 7,247,923 321 1,679,877 1, 088, 133,152 


Drilling activity accelerated in 1975. 
The weekly activity of 1,659 rotary rigs 
was the highest in 12 years, according to 
the Hughes Tool Co. The American Petro- 
leum Institute (API) reported there were 
16,408 oil wells completed in 1975, an 
increase of 28%. There were 7,580 gas 
wells drilled in 1975, 5% more than in 
1974. 

A very large segment of drilling activ- 
ity related to “infill” development well 
drilling; that is, drilling in known fields. 
Much of this activity was attributed to 
the “two tier” pricing of crude oil. On 
one tier was “old” oil priced at $5.25 per 
barrel and on the other tier was “new” 
oil priced in December 1975 at $12.95 per 
barrel. In 1975, there were three classes 
of uncontrolled oil: New, released and 
stripper. Subsequent legislation in the 
Energy Policy and Conservation Act elim- 
inated the “released” category, but new 
oil and stripper oil remained in the FEA 
classification. 


According to API estimates, proved re- 
serves of crude oil declined for the fifth 
consecutive year as production withdrawals 
continued to exceed additions to reserves. 

Work on the Trans-Alaska Pipeline was 
progressing, and the target date for startup 
for moving crude to Valdez, Alaska was 
mid-1977. Initial throughput was expected 
to average about 600,000 bpd in 1977. 

Reserves of 32.7 billion barrels at year- 
end 1975 represented a reserve-to-produc- 
tion ratio for crude oil of 11:1 (based on 
1975 production). 

Refinery operable capacity at yearend 
1975 in the United States and Puerto 
Rico amounted to 15.5 million bpd, up 
nearly 2% from yearend 1974. Following 
the discontinuance of import quotas on 
crude oil and petroleum products, many 
refiners announced expansion plans that 
could increase throughput capacity to 16.1 
million bpd. Most of the proposed new 
capacity is scheduled to run imported 
crude oil. 
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Table 1.—Salient statistics of crude petroleum, refined products, and natural gas liquids 


in the United States 
(Thousand 42-gallon barrels unless otherwise indicated) 
1971 1972 1973 1974 1975 P 
Crude petroleum : 
Domestic production (including 
lease condensate) ..............-- 3,453,914 3,455,368 3,360,903 3,202,585 3,056,779 
World production .......-....-....-- 17,662,793 18,600,745 20,367,981 20,537,727 19,475,700 
U.S. proportion ...-..-- percent 20 19 17 16 16 
Exports1 __ ³ 8 503 187 697 1.074 2,146 
Imports 613,417 811,135 1,183,996 1,269,155 1,498,181 
Stocks, end of ea 259,648 46,395 242,478 265,020 271,354 
Runs to stills ___ ,U81,809 4,280,863 4,537,254 428; 4,541,426 
` Value of domestic production 
at wells: 
Total: x ete thousands.. $11,692,998 $11,706,510 $13,057,905 $21,580,549 $23,116,059 
Average per barrel ......-.....-- $3.39 $3.39 3.89 $6.74 7.56 
Total producing oil wells, Dec. 31 .. 517,318 508,443 497,378 497,631 500,333 
Total oil wells completed during year 
(successful wells) en 11,858 11,306 9,902 12,784 16,408 
Refined products: 
DC o⅛i ts te a 81,342 81,202 83,716 79,417 74,282 
Imports (including unfinished oils 
and plant condensate) ) 819,463 924,179 1,099,497 961,792 700,815 
Stocks, end of year“ “ EEN 784,299 712,584 765,829 808,626 861,601 
Completed refineries, end of year  — r 282 — 277 : 777290 287 
Daily crude-oil capacity 13,437 13,776 14,489 15,169 15,428 
Natural gas liquids : 
Production `... 617,815 638,216 634,423 616,098 595,958 
2n Stocks, end of year ---------------- 88,421 79,238 94,106 108,377 118,214 
oils: | 
Total disposition of primary supply 5,638,853 6, 076,346 6,406,613 6,163,519 6,027,503 
Exports A A 81,845 81,389 ,413 80,491 ; 
Total domestic demand for products 
(including crude-oil losses) ...... 5,557,008 5,994,957 6, 322,200 6,083,028 5,951,075 
p Preliminary (except for crude production and value). r Revised. 


1 U.S. Department of Commerce data. 
2 Reported to the Bureau of Mines. 


3 U.S. Department of Commerce data, Oil Import Administration, and Federal Energy .Adminis- 


tration, except for unfinished oils and plant con 
tStocks of refined products also 
condensate, and isopentane. 


include stocks of unfinished oils, 


densate which are Bureau of Mines. 


natural gasoline, plant 


CRUDE PETROLEUM 


PRODUCTION 


Production of crude oil (including 


lease condensate) in 1975 continued the 


downtrend that began after 1970. Total 
production in 1975 was about 3.1 billion 
barrels, nearly 596 below that of 1974. 
There were declines in 22 of the 31 oil- 
producing States. The sharpest decline 
occurred in the gulf coast region of Lou- 
isiana, which had a drop of 80 million 
barrels, or 11.5%. In Texas, gains in West 
Texas failed to offset declires in other 
parts of the State, so there was a net de- 
cline in 1975 of 40.2 million barrels, or 
3.2%. 

The overall decline continued in 1975 
but at a more moderate rate, particularly 
in Texas. On the plus side, production 
has increased in Alabama, Colorado, 
Florida, Michigan, Ohio, Utah, and in 
the San Joaquin Basin of California over 


each of the past 5 years and these six 
States and one area produced 20 million 
barrels more crude oil in 1975 than in 


1974. 
DRILLING ACTIVITY 


Driling activity in 1975 had 23,988 
successful oil and gas well completions, an 
increase of 2096. There were 16,408 oil 
wells completed in 1975, a 28% increase 
of 3,624 wells. Gas well completions were 
7,580, 596 above the 1974 results. 

Development well completions, both oil 
and gas, increased 2196 above 1974 levels 
and accounted for 21,845 wells, or 91% 
of the total well completions in 1975. Of 
21,845 well completions, 15,436 were com- 
pleted as oil wells, a 29% increase over 
1974. More than 6,000 (37%) of the 
total successful oil wells were completed 
in Texas. California was second in im- 
portance with 1,854 oil well completions, 
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Figure 2. Production of crude petroleum in the United States, by principal 
producing States. 


and in Oklahoma, 
completed. 

Development oil well completions for 
1970-75 are shown in the following tab- 
ulation, by quarter: 


1,743 oil wells were 


. January- April- 

Year February June 
1070 `... 3,088 2,943 
1971 `... 2,804 2,679 
1912. ee 2,789 2,729 
197198 8 2,310 2,093 
1974 ___ 22 2,417 2,949 
1975 3,515 3,270 


Source: Quarterly Review of Drilling Statistics 


stitute, Washington, D. C. 


There were about 500,333 oil wells 
producing at the end of 1975, compared 
with 497,631 at yearend 1974. This was a 
continued increase in the number of oil 
wells producing. Production of all produc- 


July- October- 


September December Total 
3,115 3,126 12,230 
2,617 3,089 11,207 
2,664 2,452 10,622 
2,333 2,542 9,283 
3,196 3,396 11,970 
3,755 4,868 15,436 


for the United States, American Petroleum In- 
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Figure 3.—Wells drilled for oil and gas in the United States, by quarter. 


ing oil wells averaged 16.7 bpd in 1975, 
compared with 17.6 bpd in 1974. 


Stripper wells, which are wells pro- 
ducing 10 bpd or less of oil, at the end 
of 1975 numbered 367,872, or 73.596 of 
all oil wells, according to the National 
Stripper Well Survey, a joint project of 
the Interstate Oil Compact Commission 
and the National Stripper Well Associa- 
tion. 


Stripper wells recovered oil from 9, 218, 
949 acres and accounted for 394,162,941 
barrels of the total domestic crude oil 
output in 1975. Average production per 
well was 2.93 bpd. Stripper well abandon- 
ments totaled 13,478 in 1975. | 


RESERVES 


The API Committee on Petroleum: Re- 
serves estimated recoverable reserves of 
c ude, oil as of December 31, 1975, to be 
32,682 million barrels, a decline of 1,568 
million barrels, or 4.6% for the year. 

Gains in proved reserves occurred in six 
States, led by California, which added 90.5 
million barrels. Losses in proved reserves 
occurred in 22 States. In those States with 
significant reserves, the largest losses oc- 


curred as follows (in million of barrels) : 
Texas, 922; Louisiana, 400; Utah, 43; New 
Mexico, 37; and Wyoming, 26. A 5-year 
time series on proved reserves is available 
in table 12. 

Indicated additional reserves from known 
reservoirs are those potentially available 
crude oil reserves in known reservoirs in 
cxcess of proved reserves. Engineering 
knowledge and judgment indicate that 
these additional reserves will be economi- 
cally available by application of fluid in- 
jection and other improved recovery 
techniques. In addition to proved crude oil 
reserves, the API estimates indicated ad- 
ditional reserves to be 5,022 million barrels. 
Texas accounted for 1,867 million barrels, 
or 37.2%; California followed closely with 
1,863 million barrels, or about 37.1%. 
Other States were New Mexico, 350 million 
barrels, or 7%; Oklahoma, 227.5 million 
barrels, or 4.5%; and Wyoming, 182 mil- 
lion barrels, or 3.6%. 


CRUDE SUPPLY 


Total receipts of crude oil at refineries 
in 1975 were 4,546.2 million barrels, or 
12.5 million bpd, an increase of 110 mil- 
lion barrels, or 301,000 bpd. In 1975, re- 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


finery runs to stills increased 112.7 million 
barrels, or 309,000 bpd, as shown in table 
19. Reflecting the continued phaseout of 
Canadian crude oil exports to the United 
States, overland receipts of crude oil from 
Canada declined 69.6 million barrels in 
1975, or 24%, as shown in table 61. Con- 
versely, imports of crude oil from Mexico 
jumped from less than 1 million barrels 
in 1974 to over 25 million barrels in 1975. 
Foreign receipts from overseas sources were 
up 229.0 million barrels, or about 627,000 
bpd, and more than one-half of that in- 
crease originated in Africa as a result of 
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Libya resuming exports of crude oil to the 
United States. Although the Arab oil em- 
bargo was lifted in the spring of 1974, 
Libya did not lift its restrictions on exports 
to the United States until early 1975. PAD 
district L with refinery centers around New 
York Harbor and in the Delaware River 
Valley, received 30% of total crude oil 
imports, and PAD III, the gulf coast, fol- 
lowed closely with 29%. Refineries proc- 
essed 4,541.4 million barrels (12.4 million 
bpd) of crude petroleum of which 679%, 
was of domestic origin (table 19). 


REFINED PRODUCTS 


SUPPLY AND DEMAND 


Demand for petroleum products aver- 
aged 16.3 million bpd in 1975, which was 
2% below 1974 levels and about 1,017,000 
bpd less than in 1973. Most of the decrease 
resulted from the mild 1974-75 winter 
season. Lower distillate fuel demand, 
coupled with decreased use of residual fuel 
oil and LP gases and a sharp decline in 
asphalt demand, more than offset the rise 
in motor gasoline demand during 1975. 


MOTOR GASOLINE 


Motor fuel demand, as estimated by the 
Bureau of Mines, averaged nearly 6.7 ‘mil- 
lion bpd in 1975, which was about 29% 
above demand of 6.5 million bpd in 1974. 

The Federal Highway Administration 
(FHA) also compiles data on gasoline con- 
sumption. These data, based on State taxa- 
tion reports at the wholesale level, include 
highway use and nonhighway use of motor 
fuel and differ from Bureau of Mines es- 
timates since only part of secondary stocks 
relating to independent bulk terminals are 
included in the Bureau's reports. Second- 
ary stocks held by jobbers, dealers, service 
station operators, and consumers are ex- 
cluded from the Bureau s calculations. 
FHA estimated that gross consumption of 
motor gasoline, for both highway use and 
nonhighway use, averaged 6,802,000 bpd in 
1975, compared with 6,644,000 bpd in 1974 
(table 23). 

Federal Energy Administration (FEA) 
restrictions on motor gasoline which were 
under the Emergency Petroleum Allocation 
Act of 1973 (Public Law 93-159) were 


continued under the Energy Policy and 
Conservation Act (EPCA) which was en- 
acted unto law (Public Law 94-163) on 
December 22, 1975. 


AVIATION FUELS 


Aviation Gasoline.—The downtrend in 
demand, which dates back a decade, con- 
tinued in 1975. With the transition from 
piston to jet and propellerjet engines, de- 
mand shrank 769%, from 120,000 bpd in 
1965 to 38,540 bpd in 1975. Over this 
period, airline use of aviation gasoline as 
reported by dealers declined from 33,000 
to 2,300 bpd and military use declined 
from 60,000 to 9,400 bpd. Military use ac- 
counted for 53% of shipments in 1965 and 
about 25% in 1975, as shown in table 26. 


Commercial Jet Fuel.—By far, the great- 
est use of kerosine is in commercial 
kerosine-type jet fuel. This product is a 
kerosine with restrictions on the content 
of aromatics and naphthas as stipulated in 
ASTM-D, 1655 specifications. The product 
has a very low freezing point and includes 
military JP-5 jet fuel. 

Shipments of kerosine-type jet fuel re- 
covered moderately in 1975 after a sharp 
drop in 1974 but were still below the levels 
of 1972 and 1973, reflecting in part at 
least the impact of the economic recession. 
Shipments kerosine-type for commercial use 
in 1975 averaged 715,000 bpd compared 
with 694,000 bpd in 1974 (table 26). 


Production of the kerosine-type jet fuel 
averaged about 691,000 bpd in 1975, a 
7.9% increase over 1974. At the same time 
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Figure 4.— Production, domestic demand, stocks, and exports of gasoline 
in the United States. 


imports, were cut back about 23% (table 
27). 

The use of jet engines as gas turbines to 
generate “electric power is expanding. 
Nearly 2.5 million kilowatts of capacity in 
gas turbine plants was either in the plan- 
ning stage or under construction in 1975. 
Another 2.5 million kilowatts was sched- 
uled for 1976. At the same time, however, 
the use of kerosine-type jet fuels is de- 


creasing. Prices for kerosine-type jet fuel 
have increased more sharply than for No. 
2 and No. 4 distillates so that utilities are 
using more distillates and have cut back 
on the use of commercial kerosine-type jet 
fuels as follows (thousand barrels): 


19722 8,800 
1973 AS 6,300 
1971414 5,200 
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Naphtha-type jet fuel shipments that 
are primarily for the military declined 
slightly in 1975 to 238,000 bpd from 249,000 
bpd in 1974. In addition, the military im- 
ported in 1975 an additional 10.2 million 
barrels; in 1974, direct imports totaled 
nearly 8 million barrels. 

Naphtha-type jet fuel is in the heavy 
naphtha boiling range with an average 
gravity of 52.8% API and 10% to 90% dis- 
tillation at 210° F to 420° F and conforms 
to ASTM-D 1655 and military specifications 
MIL-F-5624 and MIL-T-56246. It in- 
cludes military jet fuel, JP-4. 

The allocation program and price con- 
trols administered by the FEA have been 
changed. Controls on naphtha-type jet fuel 
have been lifted by FEA, but controls re- 
main on kerosine-type jet fuel and avia- 
tion gasoline. 


LIQUEFIED GASES, ETHANE AND ETHYLENE 


Liquefied gases are derived from two 
sources; those produced at refineries are 
called liquefied refinery gases to distinguish 
them from liquefied petroleum gases ob- 
tained by processing natural gas. The lique- 
fied petroleum gases (LPG) are all paraffins 
(propane, butane, and isobutane). The 
liquefied refinery gases (LRG) also con- 
tain paraffins but may also contain unsatu- 
rated hydrocarbons; that is, the olefins 
(propylene, butylene, ethylene, etc.). The 
parafins may be used as fuel (including 
as a blend with motor gasoline) or as 
feedstock at petrochemical plants. The 


olefins are used primarily as petrochemical. 


feedstocks. 

Demand for ethane (including ethylene) 
declined nominally in 1975. Ethane is used 
primarily to make ethylene, a building 
block for petrochemicals. 

Domestic demand for LPG and LRG in 
1975, excluding that blended into other 
products at refineries or terminals, was 
nearly 1 million bpd, compared with 1.1 
million bpd in 1974. Propane accounted 
for 79% of liquefied gas demand in 1975, 
but if refinery propane and proyplene is 
deducted the percentage shrinks to 56%. 

Propane was available during the heat- 
ing season because of the combined effects 
of allocation, high prices, mild winter 
weather, and the economic recession. 
Furthermore, stocks of plant propane to- 
taled 64.8 million barrels at yearend, which 
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was 8% more than 1973 stocks. In 1975, 
however, production of propane and other 
natural gas liquids was affected by the 
decline in natural gas production. 

Demand for plant propane declined 5.7% 
to 554,923 bpd. Production at gas process- 
ing plants in 1975 declined only 2.9%, so 
by the end of 1975 there was a buildup in 
stocks at plants to 76 million barrels, or 
17.4% above the 64.8 million of a year 
earlier. 

Mandatory propane allocation and price 
controls administered by the FEA continued 
in 1975. The establishment of new base 
prices resulted in a lower 1975 average 
unit value. 

Presidential Proclamation 4317, dated 
September 24, 1974, provided for the tariff 
fee on natural gas liquids (NGL) imports 
(excluding propane) to increase to 18 cents 
per barrel from 15.5 cents per barrel ef- 
fective May 1, 1975. However, Presidential 
Proclamation 4341, dated January 25, 
1975, estimated a tariff fee of 21 cents per 
barrel on NGL imports (excluding pro- 
pane) effective February 1, 1975. 


KEROSINE 


A mild 1974—75 heating season was re- 
flected in a 9.9% decline in demand for 
kerosine in 1975. Demand dropped from 
176,300 bpd to 158,900 bpd. In 1975, re- 
fineries produced kerosine at an average 
rate of 159,000 bpd, which was only 
slightly below 1974 daily production of 
155,000. FEA allocation regulations ap- 
plicable to kerosine were withdrawn by 
FEA. About 78% of the domestic demand 
for kerosine (including range oil) is for 
space heating. Domestic demand for kero- 
sine has been in a downtrend for many 
years. However, this trend could be arrested 
if present users decide against converting 
to other forms of energy such as LPG and 
electric power because of sharp increases 
in prices. 


DISTILLATE FUEL OIL 


When produced by conventional distil- 
lation procedures, distillate has a boiling 
range from 10% at 300° F to 90% at 


5 Data are available for 1975 in the following 


Bureau of Mines Mineral Industry Surveys: Na- 
tural Gas, Monthly; Natural Gas Liquids, 
Monthly; and Petroleum Statement, Monthly; 
and also in the Bureau of Mines Minerals Year- 
book Chapter on Natural] Gas Liquids. 
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675? F. Included are Nos. 1 and 2 heating 
oils and diesel fuels. No. 4 fuel oil, which 
is a blend of distillate fuel oil and residual 
fuel oil, is used extensively in smaller in- 
dustrial plants because it does not require 
preheating. 

The decline in general business activity 
coupled with a mild 1974-75 winter season 
resulted in 3.5% decline in demand for 
distillate from 2.9 million bpd in 1974 to 
2.8 million bpd in 1975. The sharpest de- 
cline (2395) occurred in the use by electric 
utilities, from 232,000 bpd in 1974 to 178,- 
600 bpd in 1975. Likewise, use by the rail- 
roads dropped from 282,000 bpd in 1974 to 
255,000 bpd in 1975, or 9.5%. Trends in 
distillate fuel sales for the 1971-75 period 
are shown by end-use sector in table 31. 

Electric utilities used significant quan- 
tities of distillates in their gas turbines and 
internal combustion generating equipment 
as shown in the footnotes to table 31. 


Stock levels were more than ample so 
that production of distillates by refineries 
were cut back slightly as indicated in table 
32. However, imports were reduced 479% 
to some 153,300 bpd in 1975 from about 
289,300 bpd in 1974. With supplies returned 
to normal levels, the FEA relaxed its con- 
trols on distillate fuel oils but retained 
the authority to re-impose regulations if 
they consider it necessary. 


RESIDUAL FUEL OIL 


Residual fuel oil demand, sensitive to the 
general level of industrial activity, dropped 
in 1975 by 206,000 bpd, or 7.8% below 1974 
levels (table 33). The use of residual fuel 
by electric utility companies accounted 
for over one-half of total use. Heating 
accounted for 17.3% and industrial use 
for 12.5%. Utility use in 1975 declined 
only 4.3%, but industrial use dropped 
nearly 22% and heating use declined 
1095.5 During 1975, there were two sig- 
nificant developments related to residual 
fuel oil. The first was the 15% increase in 
production by U.S. refineries. Secondly, 
domestic production of residual fuel oil 
in 1975 exceeded imports for the first time 
since 1963. Residual fuel oil with a sulfur 
content of 1.00% or less accounted for 
604,000 bpd, or 49% of production. About 
338,000 bpd, or 27%, had a sulfur range 
from 1.01% to 2.00%. Imports in 1975 
averaged 1.2 million bpd compared with 
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1.6 million bpd in 1974, a drop of 25%. 
Nearly one-half of residual fuel oil imports 
were received into the Central Atlantic 
States, and 57.6% was in the low-sulfur 
range of 0% to 0.50%. 

With production up sharply and demand 
down nearly 8%, by yearend 1975, stocks 
had built up to levels nearly 7% above 
those of 1974. Stocks at yearend 1975 were 
equivalent to a 27-day supply compared 
with a 20-day supply at the end of 1974. 
This improvement in supply induced the 
FEA to relax controls on residual fuel oil 
similar to the action taken on distillate 
fuel oil. The FEA, however, reserved the 
authority to re-impose price and allocation 
controls if necessary to attain the objec- 
tives of the Emergency Petroleum Alloca- 
tion Act of 1973 (EPAA). This is similar 
to the authority retained for distillate fuel 
oil. 


OTHER PRODUCTS 


Petrochemical  Feedstocks.—In 1975, 
petroleum refineries produced nearly 122.2 
million barrels of petrochemical feedstocks. 
Domestic demand approximated 116.8 mil- 
lion barrels, which was 15.7 million barrels, 
or nearly 12%, below the 1974 levels as 
shown in table 35. Naphtha-400° con- 
stituted nearly 46% of demand in 1975 
(Table 22). 

Special Naphthas.—Special naphthas are 
used primarily as paint thinners, cleaning 
agents, and solvents. In 1975, as shown in 
table 34, domestic demand was 27.5 mil- 
lion barrels, a drop of nearly 4.5 million 
barrels, or 14% below the 32.0 million 
barrels in 1974. 

Lubricants.—Total demand for lubri- 
cants in 1975 dropped nearly 12% to 50.2 
million barrels from the near 56.7 million 
in 1974. Exports fell 24%, to 9.1 million 
barrels and domestic demand declined 6.5 
million barrels, or 11.5%, as indicated in 
table 36. 

There are 44 refineries in the United 
States and 1 in Puerto Rico with a finished 
lubricant manufacturing capacity of 227,- 
650 bpd. This is only 13,200 bpd higher 
than the capacity levels which prevailed 
at the beginning of 1970. This modest 
1.2% growth rate is understandable. The 


6 U.S. Bureau of Mines. Sales of Fuel Oil and 


Kerosine in 1975. Mineral Industry Surveys, 
Sept. 17, 1976, 14 pp. 
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United States dominated thc lubricants 
industry, producing 80% and consuming 
6095. Exports were the prime outlet into 
the 1960's but between 1967 and 1975 ex- 
ports decreased because construction of 
refineries in foreign countries was gather- 
ing momentum and many of these plants 
included facilities to manufacture finished 
lubricants. Exports from the United States 
dropped from 51,200 bpd in 1967 to nearly 
25,000 bpd in 1975, or 51.395. With de- 
mand down and exports declining, 
production dropped 20.595 in 1975. Lubri- 
cant-producing facilities operated at 67.69, 
of capacity in 1975. 

Waxes.—Demand for waxes slackened 
in 1975 to 6,076,000 barrels or 16,600 bpd, 
a decline of 10.7% from the 18,600 bpd of 
1974 (table 37). The economic recession 
and the decline in business were reflected 
in weak wax demand for 1975. With thc 
recovery evidenced subsequently, there has 
been some improvement in demand, both 
in total and domestic. Paper converting 
accounts for about one-half of wax end 
use. 

Petroleum Coke.—Petroleum coke is 
reported by the Bureau of Mines as catalyst 
coke and as marketable coke; catalyst coke 
is a noncommercial coke, which cannot 
be recovered and marketed because it forms 
on the catalyst during the cracking of 
charging stock in the cracking unit of a 
refinery. This carbon is burned oft the 
catalyst in the regenerator section of a 
cracking unit, and the coke is used as a 
refinery fuel without ever being seen. How- 
ever, production of catalyst coke is shown 
in order to complete a supply and demand 
balance. 

Production of both catalyst coke and 
marketable coke totaled 129,241,000 barrels 
in 1975, a 4.4% increase over that of 1974. 
About 51% of production, or 66.5 million 
barrels, was marketable coke. Exports of 
petroleum coke, however, declined in 1975 
to 37.3 million barrels, or 9.895 below the 
41.2 million barrels exported in 1974, as 
shown in table 38. 

Nearly 25% of exports (9.2 million bar- 
rels) went to Japan, a decrease of 25% 
from the 12.3 million shipped in 1974. Ex- 
ports to Canada also decreased 11.5% from 
the 5.2 million barrels shipped in 1974. 
Shipments to Europe were up slightly as 
a sharp rise in shipments to the Nether- 
lands offset declines to West Germany and 
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to Denmark, as indicated in table 59. 
Other changes between 1974 and 1975 are 
shown in table 59. Volumewise, marketable 
petroleum coke is our largest petroleum 
product export. It accounted for about 
50%, of the 74.3 million barrels of petro- 
lcum products exported in 1975. 

Marketable coke may be raw or green 
coke or it may be calcined; that is, put 
through a roasting process in the presence 
of a flame to drive out the volatile im- 
purities. There arc threc main outlets for 
marketable petroleum cokes: (1) Use as 
fucl, (2) manufacture of carbon products 
such as electrodes for metallurgical fur- 
naces and silicon carbide abrasives, and 
(3) export. Calcined petroleum coke is 
used as a conductor at elevated tempera- 
tures by aluminum and steel companies 
and it is usually purchased on a custom 
basis. There is virtually no spot market for 
petroleum coke. Most calcined petroleum 
coke plants are located adjacent to petro- 
leum refineries. Estimated production of 
calcined petroleum coke in 1975 was 6,650,- 
000 short tons, or nearly 4% higher than 
in 1974. 

Asphalt and Road Oil.— As a result of 
a continued slackening in road construc- 
tion, asphalt and asphaltic products ship- 
ments in the United States in 1975 declined 
11.1% from 31.0 million short tons (5.5 
barrels=1 short ton) to 27.6 million short 
tons. 

Sales of petroleum asphalt paving prod- 
ucts for consumption in 1975 decreased 
12.895 from 24.6 million short tons to 21.5 
million short tons in 1975. Sales of petro- 
leum asphalt roofing products at 4.8 mil- 
lion short tons in 1975 were only nominally 
below the 1974 results. Sales of such as 
asphalt cements and fluxes dropped 12.4% 
to 22.0 million short tons in 1975 from 
25.1 million short tons in 1974." Compari- 
sons for 1974 and 1975 are also shown in 
table 39. 

Production of asphalt also declined from 
29.9 million to 26.2 million short tons, or 
12.3%. With demand down, stocks in- 
creased 6.7% in 1975 (table 40). 

Domestic demand for road oil in 1975 
totaled 991,00) short tons, 20.8% less than 
in 1974 (table 40). Production declined 
slightly, but with demand reduced, inven 


* U.S. Bureau of Mines. Sales of Asphalt in 
x Mineral Industry Surveys, July 19, 1976, 
pp. 6. 
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tories increased again in 1975. Trends in 
demand for asphalt and road oil over the 
5 year span 1971-1975 are also available 
in Table 40. 

Still Gas.—Still gas is a mixture of ex- 
tremely low-temperature-boiling hydrocar- 
bons produced during the distillation of 
crude oil and may be used as refinery fuel 
and/or as a petrochemical feedstock. Dur- 
ing 1975, refineries used 175.4 million bar- 
rels of still gas as fuel, a nominal decrease 
from the 175.7 million barrels consumed 
in 19745 Consumption of still gas as a 
petrochemical feedstock increased 9%, to 
15.7 million barrels from 14.4 million bar- 
rels in 1974, and the uptrend continued in 
1976. 

Miscellaneous Finished Oils.—The pe- 
troleum industry produces a variety of 
miscellaneous products that are sold directly 
to consumers or in bulk to specialty com- 
panies, that package and distribute them 
under various trade names. Included in 
this category would be absorption oils, spe- 


TRANSPORTATION 


INTERDISTRICT MOVEMENTS 


A transportation system comprised of 
pipelines, tankers, barges, tank cars, and 
to a lesser degree, tank trucks moves crude 
petroleum to refineries for processing. Re- 
fineries received 67.3% of their crude oil 
requirements by pipeline, 30.9% by water, 
and 1.8% by tank cars and trucks in 1975 
(table 43). 


Data collected on receipts of domestic 
and foreign crude petroleum at refineries 
in the United States show receipts from 
local production (intrastate) , receipts from 
other States (interstate), and receipts of 
imported crude. These data, by method of 
transportation, indicate the final receipts 
by water, pipeline, tank car, and truck. Re- 
ceipts of domestic crude by water usually 
are moved by pipeline from the point of 
production to the point of water shipment. 


Refinery receipts of crude oil carried by 
tankers and barges totaled 1,406 million 
barrels, or nearly 3.9 million bpd in 1975. 
Some 78% of receipts by water was of for- 
eign origin in 1975 compared with 72% 
in 1974. In 1971, foreign accounted for 
37%. A 5-year series of receipts is shown 
in table 43; details on interdistrict move- 
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cialty oils such as hydraulic and insulating 
oils, medicinal oils, rust preventives, sand 
face, spray oils, and others. Also, synthetic 
natural gas (SNG) feedstock is included in 
this grouping. Production of miscellaneous 
finished oils in 1975 was about 32.2 million 
barrels, a gain of 27.6% over the 25.2 mil- 
lion barrels produced in 1974. Production 
of absorption oils increased nearly 29%, 
but the production of “other products,” 
which includes SNG feedstocks, increased 
nearly threefold, from 3.8 million bar- 
rels in 1974 to 11.1 million in 1975 (table 
42). 

Unfinished Oils.—Unfinished oils are 
oils that have been partly refined and will 
be further processed by refiners; examples 
are unfinished naphtha, gas oil, virgin- or 
straight-run naphtha, topped crude, and 
cracking stocks. The rerun (net of unfin- 
ished oils) represents the receipts of do- 
mestic or foreign oil plus or minus changes 
in stocks. 


AND DISTRIBUTION 


ments by tanker and barge are given in 
tables 44 and 45. 

The 17 States comprising PAD district 
I accounted for 36.3% of domestic product 
demand. Foreign oil accounted for 88% of 
refinery output in district I. Of the re- 
maining 12% some 152,200 bpd was re- 
ceived primarily from district III. In 
district III, domestic oil made up 78% of 
crude oil input to refineries. In 1975, 42% 
of crude input to refineries in the entire 
United States was in district III. Output 
of refined product in district III exceeded 
demand by a wide margin; hence, the 
extensive movement from district III to 
other districts. The transportation of pe- 
troleum products by months by pipeline 
between PAD districts is shown in table 
46. During 1975, the pipeline movement 
of motor gasoline from district III to dis- 
trict I averaged 968,000 bpd; during 1974, 
it averaged 880,000 bpd, a 10% increase. 

Refined products produced at refineries 
in PAD district V in 1975 represented 91% 
of the domestic product demand for that 
district. Domestic crude oil produced pri- 


8 U.S. Bureau of Mines. Crude Petroleum, Pe- 
troleum Products, and Natural Gas Liquids, Min- 
eral Industry Survey, April 1976 issue, released 
Aug. 8, 1975, 30 pp. 
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marily in California supplied 56% of 
refinery input, and of the 44% of oil im- 
ported one-third originated in Indonesia 
and nearly one-third came from the Middle 
East. Canada was an important supplier 
of crude oil for district V, particularly for 
those refineries in the Puget Sound area of 
Washington. The phaseout, however, of 
crude oil exports to the United States, 
which was enacted by the Canadian Na- 
tional Energy Board (NEB) in 1973, has 
caused sharp reductions in exports to the 
United States, from about 242,000 bpd in 
1973 to some 163,000 bpd in 1975. Under 
the original NEB formula, crude oil ex- 
ports to the United States would have 
been completely phased out by the end 
of 1981, but with the Sarnia-Montreal 
pipeline becoming operational there is a 
strong likelihood that Canadian oil ex- 
ports to the United States will phase out 
by the late 1970's except for heavy crude 
oils. A similar action has been taken by 
NEB on natural gas exports to the United 
States, which are expected to end by 1984. 
There are, however, a number of new 
sources of oil and these could more than 
supply sufficient crude oil for needs of 
refineries in PAD district V and, at the 
same time, provide an excess to meet, in 
part at least, crude oil needs in the Mid- 
west PAD district 11 and perhaps PAD 
district III. These are (1) Alaskan oil, (2) 
oil from Naval Petroleum Reserve No. 1 
(NRPNO1) at Elk Hills, Calif., and (3) 
the offshore fields in the Santa Barbara 
Channel. Alaskan oil from the North Slope 
(Prudhoe Bay) is expected to start moving 
south through the Trans Alaska Pipeline 
to Valdez for tanker shipment to the west 
coast in August 1977. In NPRNO!, exten- 
sive drilling and development began in 
mid-1976, as directed in Public Law 94—258 
enacted April 1976. The Canadian crude 
oil export phaseout is also having a drastic 
impact on "Northern Tier" refineries. 


PIPELINES 


Crude oil pipelines delivered 3,060 mil- 
lion barrels, or 8.4 million bpd, to refineries 
in 1975, a decrease of 2% from the 8.6 
million bpd in 1974 (table 43). Petroleum 
product pipelines delivered 3,272.2 million 
barrels, or an average of 8,965,000 bpd in 
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1975, compared with 3,225.2 million bar- 
rels, or 8,836,000 bpd, in 1974. Transporta- 
tion by pipeline of petroleum products 
between PAD districts is shown in table 
46. Transportation and stocks in lines and 
working tanks is available in table 49; 
tariff rates appear in table 48. 


RAIL, TANK TRUCK, BARGE, AND TANKERS 


The annual study of the Association of 
Oil Pipelines estimated that the total ton- 
nage of crude oil and petroleum products 
carried was 1,874 million short tons in 1974. 
Of this total, 47% was transported by 
pipelines, 22% by water carriers, 29% by 
motor carriers, and 2% by railroads. On 
an overall basis, volumes transported in 
1974 were 4% greater than those in 1972. 
Petroleum products accounted for 67% of 
the volume transported. 

Product pipelines transport only the 
light products such as gasoline, light fuel 
oils, heating oils, LPG, kerosine, and jet 
fuel. These lines transported 1,253.5 mil- 
lion short tons, or 33.5% of the total. 
Motor carriers transported some 482 million 
short tons, or 38.45% of the petroleum 
products carried. In terms of billions of 
ton-miles, the total aggregated 489.6, of 
which 41.9% was transported by pipe- 
lines, 49.8% by water carriers, 5.4% by 
motor carriers, and 2.9% by railroads. 
Total crude petroleum carried in domestic 
transportation, was 356.8 billion ton-miles 
in 1974. Pipelines accounted for 84.4%, 
water carriers 14.8% and motor carriers 
and railroads 0.8%. 

Deepwater Ports—A tanker voyage 
from the Middle East to the U.S. east 
coast involves a 24,000-mile round trip, and 
use of very large crude carriers (VLCC’s) 
could reduce transportaion costs markedly 
if deepwater ports were available. Many 
tankers in use today are VLCC’s, and vir- 
tually all of these ships are unable to 
enter ports with a depth under 75 feet. At 
present, there are no United States ports 
capable of accommodating VLCC’s with 
capacities gre.ter than 200,000 deadweight 
tons (dwt). The deepest ports in the 
United States are on the west coast and 
can handle tankers up to 150,000 dwt. Most 
harbors in the United States are limited to 
ships with capacities ranging from 40,000 
to 70,000 dwt. 
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Figure 5.—Maps of Petroleum Administration for Defense (PAD) districts and 
Bureau of Mines refining districts. 


The Deepwater Port Act of 1974, signed 
by the President, provided for licensing 
and regulation of deepwater ports. The 
Secretary of “Transportation is empowered 


to grant licenses for ownership, construc- 
tion, and operation of deepwater-port facil- 
ities. At the same time, a Governor of an 
adjacent State located within 15 miles of 
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a deepwater port or connected directly by 
pipeline to a deepwater port could veto 
the project. 

Two corporations are planning to con- 
struct two deepwater ports—one 31 miles 
off the Louisiana coast at Grand Isle in 
water over 100 feet deep in the Gulf of 
Mexico, and the other off the Texas coast. 
At the Louisiana Offshore Oil Port 
(LOOP), the firm proposes to store im- 
ported oil in the Clovelly salt dome near 
Galliano, La. Proposed storage capacity of 
this facility is expected to be about 56 
million barrels of oil. Seadock would be 
the second deepwater terminal, and it is 
proposed that it be constructed off the 
upper Texas gulf coast 25 miles south of 
Freeport. Storage facilities for Seadock will 
be located 5 miles inland and will consist 
of 28 tanks with a storage capacity of 22.5 
million barrels. 


Both of these applications are being con- 
sidered by the U.S. Coast Guard, the 
agency authorized to review and issue per- 
mits and to monitor any deepwater ter- 
minals. If the permits are granted by 
mid-1977, the two terminals are expected 
to be on-line by 1980. 


Oil off-loaded at such terminals would 
be transported to shore facilities by pipe- 
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line, thereby reducing the need to transfer 
oil cargoes from VLCC's to smaller vessels 
for transport to conventional terminals or 


refineries. 


TANKER RATES 


World tanker charter rates, after peak- 
ing late in 1973, have been in a downtrend. 
From $2.02 per barrel, charters in Decem- 
ber 1973 for 34? crude oil for Large Range 
2 tankers (80,000 to 159,999 dwt) dropped 
nearly 4095 by December 1974 to $1.21 per 
barrel, for cargoes destined from Ras 
Tanura to New York via the Cape of Good 
Hope. Rates later firmed up, and at the 
end of 1975 were about $1.26 per barrel. 
Charters, same destination, for vessels of 
16,000 to 24,999 dwt (classified as “General 
Purpose" tankers), dropped over the same 
1973-74 interval from $3.23 per barrel to 
$2.63 per barrel. By yearend 1975, the rate 
for the smaller tankers, however, had re- 
bounded to $2.90 per barrel. An over- 
saturation in tanker supply, particularly 
larger size tankers, has helped to weaken 
tanker rates. It should be noted, however, 
that average tanker charter rates movc 
slowly since they include charters that run 
about 3 years. Also, much of the shipping 
moves in company-owned vessels. 


STOCKS 


Petroleum products stocks have been 
increasing steadily after reaching a low of 
866.9 million barrels in February 1973. This 
was the lowest inventory position since Feb- 
ruary 1968 and close to stock levels during 
the 1967 Arab-Israeli conflict, which cut 
off imports from the Mideast. By yearend 
1975, stocks of all oils had recovered to 
1,133 million barrels, an increase of 60 mil- 
lion barrels over the end of 1974 as shown 
in table 49. Stocks of refined products were 


52.8 million barrels higher at yearend 1975. 
Crude oil stocks, which shrank from 279.5 
million barrels in May 1972 to a 7-year 
low of 235.4 million barrels in February 
1973, climbed to a new record of 281.9 
million by April of 1975. Stocks declined 
seasonally and at yearend 1975 aggregated 
271.4 million barrels, a 6.3-million-barrel 
increase over the stock position of a year 
earlier. 


STORAGE 


The Arab Oil Embargo during the last 
quarter of 1973 and the first quarter of 
1974 had a severe impact on the supply 
of oil needed to meet domestic demands. 
In an effort to diminish in the future the 
vulnerability of the United States to the 
effects of a severe oil supply interruption 
and to provide limited protection from the 


short-term consequences, Congress enacted 
legislation to establish a Strategic Petro- 
leum Reserve (SPR) in Title I, Part B of 
the EPCA. 

Under the initial phase of the SPR, re- 
ferred to as the Early Storage Reserve 
(ESR), 150 million barrels of oil will be 
stored by 1978. Of the different types of 
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storage facilities, existing solution-mined 
salt dome cavities are among the most at- 
tractive for petroleum storage because of 
the relative low cost of bulk storage and 
the extreme geological stability of the rock 
salt masses. 

Under the EPCA thc FEA is directed 
to pick the ESR phases of the program. 
Initially the FEA selected the eight sites 
listed below. From these, three will be 
finally selected for the ESR. Candidate 
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sites arc Bryan Mound, Brazoria County, 
Tex.; Cotc Blanche Island mine, St. Mary's 
Parish, La.; Weeks Island mine, Iberia 
Parish, La.; West Hackberry Salt Dome, 
Cameron Parish, La; Bayou Choctaw 
Dome, Iberville Parish, La: Kleer salt 
mine, Van Zandt County, Tex.; and lime- 
stone mines near Central Rock, Ky., and 
Ironton, Ohio. Filling of storage will start 
about August 1977, at the rate of 40,000 
to 50,000 bpd. 


PRICES 


Crude Oil.—The increase of the host 
countries shares in oil participation from 
25% to 60%, and in some countries com- 
plete nationalization, coupled with sharp 
increases in prices adopted by the Organi- 
zation of Petroleum Exporting Countries 
(OPEC) in 1973 and 1974, caused con- 
sternation in oil-consuming nations 
throughout the world. These actions are 
discussed in the World Review section of 
this chapter. The uptrend in prices con- 
tinued in 1974, but with economic reces- 
sion worldwide and crude oil a glut on 
world markets, the climb in prices had been 
arrested as of mid-1975. Prices picked up 
momentum in October 1975, however, 
with a 10% increase announced by OPEC. 

A large part of crude oil obtained from 
foreign countries is equity oil; that is, oil 
produced and owned by companies that 
had obtained concessions from host gov- 
ernments. In return, the companies were 
required to pay both a royalty and a tax 
on oil produced. The aggregate of tax- 
royalty and the cost to produce oil rep- 
resented the total cost of equity oil and 
was termed “tax-paid cost." The royalty 
and tax were based on a posted price that 
was initially established by negotiation be- 
tween the host country and the oil-pro- 
ducing company. More recently, however, 
the host government alone has established 
the posted price. 

Prices continued to rise in 1975. 'The 
posted price for Arabian light crude oil as 
of October 1975 was $12.38 per barrel. 

The average value of domestic crude 
oil at the wellhead, which was $3.39 per 
barrel in 1971, and 1972, increased to $3.89 
in 1973, $6.74 in 1974, and $7.56 in 1975. 
These increases were the result of an effort 
to stimulate production of domestic crude 


oil by the Cost of Living Council (CLC) 
which on August 17, 1973, enacted a two- 
tier pricing system under phase 4 oil reg- 
ulations. The system released from ceiling 
prices "new oil" (oil produced above 1972 
levels) and made an adjustment for the 
remainder of current production. The 
price of new oil produced, which was not 
covered by the price ceiling, rose steadily 
to market levels. The ceiling price for 
domestic crude was about $1 per barrel 
below the world price at the time phase 
4 rules were issued on August 17. Since 
then, however, world prices have increased 
sharply and so have prices for new or 
exempt oil; that is, oil exempt from price 
controls. 

The price-regulating function of CLC 
was absorbed by FEA in March 1974, and 
FEA took over this work in May 1974. Be- 
tween January and December 1974 the 
price per barrel rose from $9.82 to $11.08. 
The price of old oil rose from $3.90 per 
barrel in August 1973 to $5.03 (revised) 
in December. FEA revised its calculations 
so that the price of old oil was reduced 
from $5.25 per barrel to $5.03 per barrel. 
Shown on the next page are prices per bar- 
rel wellhead for old and new crude petro- 
leum for the last month of each quarter in 
1974 and 1975. Data through June 1976 are 
also shown to illustrate the impact of EPCA 
after January 1976. Domestic crude petro- 
leum prices per barrel, as shown on the 
next page, have climbed 11.695 from a 
1974 average composite price of $6.87 to a 
1975 average of $7.67. Likewise, prices re- 
finers must pay for crude oil, both domestic 
and foreign, have also risen due to refiner's 
acquisition costs. This cost is the price paid 
by refiners for domestic crude petroleum, 
unfinished oils and natural gas liquids and 
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includes transportation costs from the well- 
head to the refinery. 


Domestic 
Old New average 

1974: 
March .....- $5.03 $9.88 $6.77 
June 5.03 9.95 6.85 
September .. 5.03 10.10 6.70 
December, 5.03 11.08 7.09 
Average. 5.03 10.13 6.87 

1975: 
March `... 5.03 11.47 7.57 
June 5.03 11.73 7.49 
September 5.04 12.46 7.75 
December ... 5.03 12.95 7.93 
Average. 5.03 12.03 7.67 

1976: 
Januar) 5.02 12.99 8.63 
February ... 5.07 11.44 7.82 
Maren 5.07 11.39 7. 80 
April 5.07 11.52 7.86 
May 5.13 11.59 7. 98 
June 5.15 11.60 7.99 


The following tabulation shows refiner's 
acquisition cost per barrel for imported 
oil, domestic oil, and a composite of both 
as maintained by FEA: 


Do- Im- Com- 
mestic ported posite 
1974: 
March ....... $7.05 $12.73 $8.68 
June 7.20 13.06 9.45 
September ... 7.18 12.53 9.13 
December .... 7.39 12.82 9.28 
Average". 7.18 12.52 9.07 
1975: 
Maren 8.38 13.28 9.91 
June 8.33 14.15 10.33 
September ... 8.49 14.04 10.79 
December .... 8.66 14.81 10.98 
Average 8.39 13.93 10.38 
1976: 
January ..... 9.14 13.27 10.76 
February .... 8.67 13.26 10.54 
Maren 8.48 13.51 10.44 
April 8.66 13.39 10.63 
Ma 8.56 13.20 10.53 
JuneP ...... 8.59 13.47 10.88 
n Preliminary. r Revised. 


A composite of refiner's acquisition costs 
of imported and domestic crude was $3.85 
per barrel in May 1973. By December 1975, 
the price was $10.98 per barrel, nearly a 
threefold increase. The rise was due pri- 
marily to the increase in the cost of im- 
ported oil. The refiner's acquisition cost 
for imported oil rose from $3.92 per barrel 
in May 1973 to $14.81 per barrel by Decem- 
ber 1975, nearly a fourfold increase. 

Section 401 of EPCA amended the EPAA 
by adding a new section 8, which sets forth 
crude oil pricing policy. “This policy re- 
quired the President to adopt implemen- 
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tory regulations designed to result in the 
maximum weighted average first sale price 
during the month of February 1976 of 
$7.66 per barrel as stipulated in the EPCA. 
In subsequent months the EPCA permits 
adjustments in the first sale price of do- 
mestic crude to take into account the im- 
pact of inflation as a production incentive. 
For example, if current production from 
a property exceeds 1972 base production 
contro] levels. (BPCL) for the property, 
the excess production qualifies under the 
new regulations as "new" crude oil. 


Entitlements.—The FEA continued its 
entitlements system under the Old Oil AI- 
location Program (CFR 211.67). Every 
refiner had to have an entitlement to proc- 
ess a barrel of old crude oil as a percentage 
of total crude processed (that is, the total 
runs to stills) of old oil, imported oil, and 
domestic exempted oil. Each month, FEA 
calculates the amount of old oil produced 
as a percentage of total crude oil processed. 
If, for example, the old-oil ratio was 40% 
and a refiner's old-oil ratio was 60%, this 
refiner would have to buy entitlements 
equal to 20% at prices set by FEA from 
those refiners with less than 40%. An en- 
titlement purchased at $5.00 would entitle 
the purchaser to process 1 barrel of old oil 
at about $5.03 per barrel, so that the ef- 
fective cost would be about $10.03 per 
barrcl for the 20% over the old-oil ratio. 

Data on prices of selected crude oils and 
products are given in tables 55 and 57. 


In the United States, gasoline outweighs 
all other products in terms of volume 
produced and relative importance in the 
refinery mix. Prices of gasolinc have con- 
tinucd upward. The average service station 
price of regular-grade gasoline (including 
taxes) has risen from 42.26 cents per gallon 
as Of December 1, 1973, to 53.15 cents per 
eallon on December 1, 1974, and to 59.42 
cents per gallon on December 1, 1975, ac- 
cording to Platt's Oil Price Handbook and 
Oilmanac, 1975 edition. 


Shown in the following tabulation (in 
dollars per 100 gallons) are somc com- 
parisons in selected cities of prices of No. 2 
home-heating oil between December 1972 
and January 1976. These intervals indicate 
the impact of the passthrough policy on 
retail prices. Between January 1974 and 
January 1976 the U.S. average rose 26% 
from $32.89 to $41.46 per 100 gallons. 
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e Decem- Decem- Jan- Jan- Jan- 
Standard metropolitan 

iid r ber uary uary uary 
statistical area 1972 1973 1974 1975 1976 
U.S. avr age $19.72 $22.76 $32.89 $37.84 $41.46 
Baltimore 19.33 26.64 31.18 36.60 41.02 
Boston „ 5 20.40 30.44 32.90 40.06 42.49 
Chicago-northwestern Indiana 18.65 27.01 31.66 33.96 43.73 
Detroit utu ⁰³³T—Tr. EEN 18.62 25.14 30.35 35.75 89.68 
Milwaukee e EN E 18.93 27.85 81.23 86.58 40.07 
Minneapolis-St. Paul 18.06 26.42 34.74 35.72 40.13 
New York and northeastern New Jersey .... 20,40 83.41 36.90 40.04 34.82 
Philadelphia `. en A A 19.23 26.27 21.30 87.96 43.52 
%% AAA ANA 19.49 26.53 83.72 87.51 40.98 
Washington, D.C C 19.78 29.95 33.30 40.82 41.99 
A IA REN ce ee ies 22.17 27.28 33.50 38.20 .93 


Source: Bureau of Labor Statistics. 


Residual Fuel Oil Prices. —The price of 
Bunker “C” fuel oil at New York Harbor 
has been in an uptrend since 1972; from 
$3.45 per barrel at the end of 1972, to 
$5.42 per barrel by December 1973. By 
December 1975, the price had more than 
doubled. The trend of Bunker “C” prices 
for 1964—75, inclusive, is shown in figure 
7. 

Unlike the use of Bunker “C” fuel, use 
of No. 6 residual fuel oil is restricted to 
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DOLLARS PER BARREL 
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0.3% sulfur in many communities along 
the eastern seaboard. New York City is an 
example. The average price per barrel for 
No. 6 fuel oil in New York Harbor market 
since 1971 follows: 
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Figure 6.—Posted prices of selected grades of crude petroleum. 
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Figure 7.—Quarterly prices of bunker “C” and No. 2 distillate fuel at New York 
Harbor, No. 1 range oil at Chicago district, and regular-grade gasoline at refineries 
in Oklahoma. 


FOREIGN TRADE 


Exports.—Refined products exports de- 
clined 4.1 million barrels to 76.4 million 
barrels in 1975 as reductions in exports of 
coke, lubricating oils, and other products 
more than offset increases in residual fuel 
oils and petrochemical feedstocks. Exports 
of petroleum coke to Japan and West Ger- 
many declined sharply but exports to the 
Netherlands rose 51% to 7.1 million bar- 
rels. Exports by product and destination 
in 1974 and 1975 are shown in table 59. 


Imports.—Imports of crude petroleum 
and refined products decreased a nominal 
1.495 to about 2.2 billion barrels, or 6 mil- 
lion bpd, in 1975. Imports of crude in 1975 
were 1895 above those of 1974, but this 
increase failed to offset the 27% drop in 
the imports of petroleum products. In- 
creasing sharply were crude imports from 
Venezuela, Saudi Arabia, Libya, and Ni- 
geria. Also, imports from Mexico jumped 
from about 600,000 barrels in 1974 to more 
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than 25 million barrels in 1975 (table 61). 
Conversely, imports from Iran decreased 
nearly 40%, from 463,000 bpd in 1974 to 
278,000 bpd in 1975. As a result of Canada's 
planned cutback in crude oil exports to 
the United States, imports from that 
country dropped from 791,000 bpd in 1974 
to 600,500 bpd or 24%. 

Nigeria was the largest supplier of crude 
oil to the United States. Imports from that 
country averaged nearly 746,000 bpd in 
1975, a 7% increase over the amount re- 
ceived in 1974. Imports of crude from 
Africa in 1975 averaged 1.3 million bpd, 
which was 199% larger than crude imports 
from the Middle East. 

Imports of refined products in 1975 ag- 
gregated 1.9 million bpd, which was 27% 
below the 2.6 million bpd in 1974. Similar 
to the pattern of 1974, most of the de- 
crease in 1975 was in the imports of 
residual fuel oil, distillate fuel oil, and 
kerosine-type jet fuel. In addition, imports 
of motor gasoline decreased almost 10% 


NATIVE 


Bituminous Limestone, Sandstone, and 
Gilsonite.—Natural rock asphalt and lime- 
stone rock asphalt were produced in Ala- 
bama, Missouri, and Texas and were used 
for road-building material. Gilsonite was 


WORLD 


The world recession persisted through- 
out 1975 as petroleum-consuming nations 
attempted to adjust to the economic bur- 
dens resulting from a fourfold increase in 
crude oil prices by OPEC member nations. 
In view of reduced consumption following 
price increases during 1973-74 no further 
price increases were adopted by OPEC for 
the first 10 months of 1975. 

The September meeting of OPEC, how- 
ever, resulted in a 10% increase in the 
posted price of Arabian “marker” crude 
(34° API), thus raising the price from 
$11.25 to $12.38 per barrel effective October 
1, 1975. Prices of most other OPEC crudes 
were, however, increased by less than 10%. 
For example, the price of Iranian light 
crude (34° API) was increased by 8.9%, 
Arabian heavy crude (27° API) by 8.5%, 
Qatar light crude (40° API) by 6.0%, and 
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so that the drop in the four products ag- 
gregated 578,707 bpd, or 81% of the total 
decline in product imports which totaled 
715,000 bpd. Moreover, of the decline of 
578,707 bpd, residual fuel oil accounted 
for 392,433 bpd, or nearly 68%. Part of 
this decline in residual fuel oil imports 
reflects the reduced demand of 7.8% in 
1975, but even more significant is the 15% 
increase in production of residual fuel oil 
by domestic refineries—from 1,070,000 bpd 
in 1974 to 1,235,000 bpd in 1975. Produc- 
tion of residual fuel oil by domestic re- 
fineries has not exceeded imports of that 
product since 1963. Production in the 
low-sulfur range (1.0% or less sulfur con- 
tent by weight) increased 8.8%, averaging 
616,000 bpd in 1975 compared with 566,000 
bpd in 1974. Imports of low-sulfur fuel 
oils averaged 681,000 bpd, or nearly 24% 
below the 894,000 bpd in 1974. Compari- 
sons of imports in 1975 and 1974 by coun- 
try and by product are shown in table 61. 


ASPHALT 


produced in Utah. The total production 
of native asphalts and related bitumens 
in 1975 was 1,901,715 short tons with a 
value of $19,838,000. 


REVIEW 


Indonesian Minas crude (35° API) by 
only 1.6%. Variable price increases were 
accepted within the OPEC structure by 
adjusting low-sulfur, gravity escalation, 
and location-advantage premiums. 

Government revenues of OPEC member 
nations totaled an estimated $93 billion in 
1975, a 3% increase over 1974 revenues. 
Increased revenues were realized in spite 
of reduced exports. When calculated on a 
per-barrel basis, OPEC revenues averaged 
an increase of 11%. Decreased per-barrel 
revenues were reported only by OPEC's 
African member nations. Libyan per-barrel 
revenues declined by nearly 13%, Nigerian 
by 4%, and Algerian by 3%. Revenue de- 
creases for the African OPEC nations re- 
sulted from progressive price trimming in 
an attempt to reverse export declines in 
early 1975. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


Governments of many oil-producing na- 
. tions continued programs of increased par- 
ticipation in oil industry activities within 
their borders. During 1975, Iraq nation- 
alized the remaining interests of the Basrah 
Petroleum Co., bringing that nation's pe- 
troleum industry under total Government 
control. Negotiations for total Government 
takeover of Kuwait Oil Co. were completed 
with National Assembly ratification antic- 
ipated early in 1976. December 31, 1975, 
marked the close of foreign company 
ownership in Venezuela's petroleum opera- 
tions. State participation in petroleum 
operations remained at 60% in Saudi 
Arabia and in Qatar; however, both Gov- 
ernments anticipate a 100% takeover in 
1976 with Qatar negotiating for a na- 
tionalization date retroactive to December 
1974. 

Government participation in other OPEC 
countries for the most part maintained a 
status quo. The Iranian Government, rep- 
resented by the National Iranian Oil Co. 
(NIOC), exercised total control of onshore 
production representing more than 90% of 
that nation’s output. Production from 
Iran's offshore wells is conducted by private 
companies in partnership with NIOC. 
Algeria's state-owned company Société Na- 
tionale pour la Recherche, la Production, 
le Transport, la “Transformation, et la 
Commercialisation des  Hydrocarbures 
(SONATRACH) controls about 80% of 
the total petroleum production. A more 
liberal trend may be indicated by newly 
negotiated exploration- production con- 
tracts which obligate SONATRACH to 
reimburse private companies up to 15% of 
exploration costs on commercial discoveries, 
provide 51% of development costs, and 
participate in no more than 60% of pro- 
duction. Libya unilaterally announced a 
51% takeover of petroleum operations in 
1973. Any challenge to the government 
action resulted in total takeover by the 
Libyan National Oil Co. Indonesian op- 
erators recovered costs from 35% to 40% 
of production with remaining production 
shared on a 65% and 35% basis in favor 
of the state-owned petroleum company 
Pertamina. The respective Governments of 
Abu Dhabi, Oman, and Bahrain enjoyed 
a 60%, participation in petroleum produc- 
tion operations within their boundaries. 
Nigerian Government participation con- 
tinued on a 55% to 45% basis. Government 
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participation in Ecuador remained at 25%. 
Gabon, which joined OPEC in 1975, as yet 
reported no Government participation in 
petroleum production. 


The International Energy Agency (IEA) 
formed in late 1974 by oil-consuming na- 
tions? for the purpose of sharing energy 
resources in the event of another embargo 
and to promote international cooperation 
in developing alternative energy sources 
was joined by Norway and New Zealand in 
1975, bringing the total number of par- 
ticipating countries to 18. During the year 
member nations agreed to increase their 
emergency petroleum stockpile reserve from 
a 60- to a 70-day supply by 1976, with a 
90-day stockpile reserve set as a goal for 
1980. Among the activities of the IEA in 
1975 was the creation of an Industry Ad- 
visory Board? to provide advice on 
emergency petroleum sharing and to as- 
sure efficient execution of any emergency 
allocation program. Throughout 1975 
extensive negotiations were conducted to 
establish a long-term cooperation agree- 
ment supporting a minimum price below 
which participating countries will not al- 
low imported oil to be sold within their 
domestic economies. Negotiations neared 
a successful conclusion by yearend. 


Production.—World crude oil and field 
condensate production dropped to 53.4 
million bpd in 1975, representing a de- 
cline of 5% from 1974 production levels. 
Leading producers included the U.S.S.R. 
with a reported production of crude oil 
and field condensate averaging 9.9 million 
bpd, the United States averaging 8.4 mil- 
lion bpd, and Saudi Arabia averaging 6.8 
million bpd. 


Production from the 13 member nations 
of OPEC approached 27.2 million bpd, a 
reduction of 3.5 million bpd from 1974 out- 
put levels. OPEC production capacity is 
estimated at 37 million bpd. For the most 


® Austria, Belgium, Canada, Denmark, West 
Germany, Ireland, Italy, Japan, Luxembourg, 
the Netherlands, Spain, Sweden, Switzerland, 
Turkey, the United Kingdom, and the United 


States. 


10British Petroleum, Ente Nazionale Idrocar- 
buri, Exxon Corp., Gulf Oil Corp., Mobil Oil 
Corp., Osterreichische Mineralólverwaltung, A.G., 
Petrofina, Petroleum Association of Japan, Pe- 
troleum Producers Association of Japan, Shell 
International, Standard Oil Co. (California), 
Standard Oil Co. (Indiana), Den Norske Stats 
Oljeselskap AS, Texaco Europe, Texaco Inc., 
Union Oil Co. of California, Veba-Chemie, A.G. 
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part, production cutbacks have been main- 
tained to support higher price levels. 

Production from non-OPEC nations 
averaged 26.2 million bpd in 1975 repre- 
senting a production decline of 0.7 million 
bpd from the previous yez'> output 
levels, | 

Production declines were most evident 
in North America with U.S. production 
down by more than 0.4 million bpd and 
Canadian production down by nearly 0.8 
million bpd. Any production growth 
among non-OPEC producers in the imme- 
diate future will stem from Mexico, the 
North Sea, and the Alaskan North Slope. 

Approximately 1 out of every 7 barrels 
of oil produced in 1975 was obtained from 
an offshore field. Leading offshore pro- 
ducers were Saudi Arabia and the United 
States, each producing about 1.4 million 
bpd from offshore fields. Other major off- 
shore producers were the United Arab 
Emirates, producing 0.6 million bpd, and 
Iran, producing in excess of 0.3 million 
bpd. Development activity in the North 
Sea continued with two fields in the British 
zone entering production in 1975. By 1976 
production from the North Sea should 
average about 500,000 bpd. 

Crude Oil Movements.—Crude oil con- 
stitutes about 80% of all Western Euro- 
pean petroleum imports, nearly 90% of 
Japanese petroleum imports, and nearly 
10% of petroleum imports of the United 
States. Crude oil movement to these major 
markets totaled more than 20.2 million 
bpd. Nearly two-thirds of these imports 
were obtained from the Middle East. Ex- 
cluding intra-European shipments, Western 
European total crude imports averaged 
11.6 million bpd with the Middle East 
supplying 8.5 million. Japanese crude im- 
ports from the People's Republic of China 
continued to grow, averaging nearly 158,- 
000 bpd in 1975. The United States im- 
ported an average of 4.1 million bpd of 
crude oil. The leading suppliers to the 
United States were Nigeria, averaging 
746,000 bpd; Saudi Arabia, 701,000 bpd; 
and Canada, 600,000 bpd. 

Transportation.—A total of 326 new 
vessels representing a combined capacity of 
44.3 million dwt was added to the world 
tanker fleet, while scrappings, conversions, 
and losses reduced the fleet by 291 vessels 
representing a combined capacity of 8.8 
million dwt; at yearend 1975 the world 
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tanker fleet comprised 3,674 vessels having 
a combined capacity of 291.4 million dwt. 
As a result of the reduced world demand 
for petroleum, surplus tanker capacity 
reached an estimated 115 million dwt at 
yearend. 

More than 30.7% of the world tanker 
fleet sails under the Liberian flag, 11.2% 
under the flag of the United Kingdom, and 
10.9% under the Japanese flag. Tankers 
between 200,000 and 285,000 dwt consti- 
tute 4097, of the total tanker fleet; tankers 
between 125,000 and 200,000 dwt consti- 
tute 10%; while tankers between 65,000 
and 125,000 dwt constitute 20%. 

Voyages from the Middle East occupied 
an estimated 75% of the oceangoing fleet. 
Voyages from the Middle East to Europe 
alone occupied about 50% of the total 
oceangoing fleet. During 1975, tanker 
movements on the Mediterranean Sea were 
diminished with the closure of the Tapline 
export terminal at Sidon, Lebanon. Re- 
duced tanker rates afforded a savings of 
$1.50 per barrel on crude shipped to 
Europe via the Persian Gulf as opposed 
to the more expensive overland route to the 
Mediterranean Sea. Tanker traffic in the 
Mediterranean Sea, however, did increase 
in the last half of 1975 as a result of the re- 
opening of the Suez Canal in June. Draft 
limitations of the canal permit passage of 
laden tanker of no more than 40,000 dwt. 
Laden tankers represented only 6% of the 
Suez Canal trafic in 1975. The Suez 
Canal can accommodate tankers of up to 
100,000-dwt capacity if the vessel is passing 
through the canal in ballast. Tankers re- 
turning to the Persian Gulf in ballast rep- 
resented 20% of the Suez Canal traffic in 
1975. 

Most United States east and gulf coast 
ports can only accommodate tankers of 70,- 
000 dwt or less. Without lightering and 
transshipment facilities, importers could 
not benefit from the economic advantages 
realized in utilizing very large crude car- 
riers for long-distance hauls. Transship- 
ment terminals are operating at Grand 
Bahama Island and at Curacáo. At year- 
end, a transshipment terminal was nearing 
completion at Bonaire, Netherlands Antilles. 
The terminal will be in service early in 


1976. 


Refinery Capacity.—Total world crude 
refinery capacity was estimated at 71.8 mil- 
lion bpd at yearend 1975, an increase of 
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1965-11.1 Billion Barrels 


Figure 8.—World share of crude oil production in 
1965 and 1975. 
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DAILY PETROLEUM DEMAND 
53.0 MILLION BARRELS 
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Figure 9.—World daily petroleum demand in 1975. 


3.8 million bpd over 1974 levels. The East- 
ern Hemisphere with major refining centers 
in Western Europe, the U.S.S.R., and Japan 
accounted for nearly 65% of the total world 
refining capacity, or about 47 million bpd. 
As a result of reduced demand, most re- 
fineries operated well below capacity levels. 
In Western Europe crude oil and blend- 
stock throughput represented only 609% of 
refining capacity. Japanese refiners operated 
at 80%, capacity, and the U.S.S.R. refineries 
operated near capacity levels. Refining ca- 
pacity in the Western Hemisphere totaled 


24.8 million bpd; refining capacity of the 
United States was 15 million bpd, followed 
by Canada at 2 million bpd and Venezuela 
at nearly 1.5 million bpd. 
Consumption. World petroleum con- 
sumption declined to 53 million bpd in 
1975 as. a result of continued high prices. 
Consumption levels in major industrial 
areas continued to decline: Western Euro- 
Dean consumption was down to 12.2 million 
bpd, U.S. consumption was down to 16.3 
million bpd, and Japanese consumption was 
down to 4.8 million bpd. Western European 
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consumption was reduced by 1.8 million 
bpd; U.S. consumption by 0.3 million bpd; 
and Japanese consumption by 0.8 million 
bpd compared with 1974 consumption 
levels. 

Algeria.—The slowdown in exploration 
and development programs which resulted 
from the 1971 nationalization actions has 
been reversed. The Algerian state oil com- 
pany, SONATRACH, contracted with nine 
foreign companies for exploration on more 
than 49,000 square miles of tracts cover- 
ing both onshore and offshore areas. 

Algerian production averaged 961,000 
bpd in 1975; however, production plans 
call for an output of 1.3 million bpd by 
1977 and 1.5 million bpd by 1980. Refining 
capacity in 1975 was reported at 120,000 
bpd. Announced refinery expansion plans 
place capacity at 700,000 bpd by 1980. The 
largest refinery will be located at Skikda. 
It is scheduled for completion in 1979 at a 
350,000-bpd-capacity. Algeria’s petroleum 
product consumption projection for 1980 is 
less than 100,000 bpd affording 600,000 bpd 
of petroleum products for the export 
market. 

China, People's Republic of.— Crude 
production approached an average of 1.6 
million bpd in 1975, an increase of 20% 
over 1974 production. About 40% of 
China's total production is derived from 
the Taching field on the east coast. This 
field supplies most if not all of China's 
crude export, about 200,000 bpd in total, 
to markets in Japan, the Philippines, and 
Thailand; however, the wax content of 
Taching crude has decreased its market- 
ability and future export patterns may be 
readjusted. 


China's current refining capacity is es- 
timated at over 1 million bpd. Refinery ex- 
pansion programs balance proposed pro- 
duction programs which foresee output in 
a range of 2 to 2.4 million bpd by 1980. 


Egypt.—Production increased by 57% 
to 231,000 bpd in 1975. Much of the pro- 
duction increase was attributed to the El 
Morgan field where a waterflood pressure 
maintenance project was underway, rais- 
ing output from El Morgan to 80,000 bpd. 
Other significant producing fields include 
the July field, which yielded an average 
35,000 bpd, and the Ramadan field which 
yielded an average of 25,000 bpd. At year- 
end 1975 the Sinai oilfields were returned 
to Egypt; the fields, which average 80,000 
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bpd, had been operated by Israel since the 
1967 war. Production from the Sinai fields 
during Israeli occupation was estimated at 
well over 200 million barrels. 


More than 30 companies have entered 
into exploration-production sharing con- 
tracts with the Egyptian General Petro- 
leum Co. Several significant discoveries 
were reported in 1975, offering realistic 
support to the announced production goal 
of 1 million bpd by 1980. 

Construction continued on the dual 42- 
inch pipeline connecting the Gulf of Suez 
to the Mediterranean Sea. Completion of 
the line was anticipated by 1976 at a cost 
of $400 million. Financing was shared by 
Egypt, Saudi Arabia, Kuwait, Oatar, and 
Abu Dhabi. 

The Suez Canal was reopened in June. 
The draught of the canal is 38 feet placing 
severe limitations on use by laden tankers. 


Indonesia.— The state petroleum and 
natural gas company, Pertamina, suffered 
serious liquidity problems in 1975, largely 
as a result of anticipating availability of 
long-term financing for approved projects 
when a recession economy offered only 
short-term financing. Revenues anticipated 
from petroleum exports were not realized 
and this further complicated Pertamina's 
credit status. In the face of reduced world 
demand, Indonesian production averaged 
1.3 million bpd, well below its productive 
capacity of 1.7 million bpd. Higher pre- 
miums placed on Indonesian high-gravity, 
low sulfur crudes, and for proximity to 
Japanese ports had rendered Indonesian 
crude uncompetitive. With market reali- 
ties in view, Indonesia adjusted crude oil 
prices in October far below the official 
10% increase prescribed by OPEC. Minas 
crude was priced at $12.80 per barrel, rep- 
resenting an increase of only 1.6%. Fur- 
thermore, Indonesia reduced lesser quality 
crude prices by 4%, bringing Indonesian 
crudes more in line with Middle Eastern 
crudes delivered to markets in Japan. 

The new pricing system resulted in in- 
creased production by November and De- 
cember of an additional 50,000 bpd. 
Another measure to increase revenues was 
taken by raising the share of receipts from 
foreign companies on production-sharing 
contracts. Caltex, Indonesia's largest op- 
erator, producing over half the total crude 
output, agreed to cut profits and increase 
payments to the Government by $1.00 per 
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barrel, adding $300 million to Indonesia's 
annual revenue. Readjustment of other 
production-sharing contracts was under 
consideration by yearend. 


Iran.—Crude output was down by more 
than 11% from 1974 levels to an average 
of 5.3 million bpd as a result of reduced 
world demand. More than 91% of Iran's 
crude oil is produced from the Khuzestan 
oilfields onshore in southern Iran. Owned 
by the National Iranian Oil Co. and op- 
erated under a service contract by the Oil 
Service Co. of Iran, the Khuzestan Oil 
fields are under a production expansion 
program which includes an impressive gas 
injection program which should boost re- 
covery of oil in place by 40% to 50% 
from a current rate of 20% to 30%. The 
project will utilize both associated and un- 
associated gas, requiring a total of 13 bil- 
lion cubic feet per day. Productive ca- 
pacity of the Khuzestan fields is close to 
6 million bpd. The gas injection program 
will hopefully boost this capacity to 6.5 
million bpd, a level which should be main- 
tained for several years. 

Iraq.—Crude production approached 
2.3 million bpd, representing an increase 
of 15% over 1974 levels. A major factor 
in the increased production realized in 
1975 was price readjustment. 

The completion of a 412-mile, 42-inch 
pipeline between the Kirkuk and North 
Rumalia fields in 1975 was a most signifi- 
cant accomplishment for Iraq because it 
provided flexibility in marketing its crude 
via either Mediterranean or Persian Gulf 
ports. Formerly Kirkuk crude access to ex- 
port markets was limited to a pipeline 
crossing Syria and Lebanon to reach Medi- 
terranean terminals. The newly completed 
reverse-flow pipeline has an initial capacity 
of 500,000 bpd, and increases the pipelines’ 
export capability. A 48-inch pipeline is 
under construction linking the North Ru- 
malia field to Fao where submarine pipe- 
lines transport crude to a deep-water ter- 
minal about 26 miles out from the coast. 
The terminal is designed for two loading 
berths with capacity to load a total of 
800,000 bpd. Eventual planned design 
could include six berths with a total load- 
ing capacity of 2.4 million bpd. 

Libya.—Crude production averaged 
nearly 1.5 million bpd in 1975, a slight 
decrease from the 1974 level and a sub- 
stantial decrease from the peak production 
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level of 3.3 million bpd in 1970 before 
Government actions curtailed oil output. 


The Libyan National Oil Corp. an- 
nounced the discovery of a major offshore 
field in a concession operated by Elf-Aqui- 
taine, but no further information was 
available at yearend. The Libyan National 
Oil Corp. also announced three discoveries 
in concession areas held by Occidental 
Petroleum Co. in the northwest Sirte basin 
area. Field development is linked with a 
production-sharing contract which affords 
Libya 81% of the production; the dis- 
covering company acquires 19%, free of 
taxes and royalty. Libya pays 81% of de- 
velopment costs; however, the payment is 
merely a loan which is to be repaid with 
interest over the field's productive period. 


Nigeria.—Crude production was re- 
duced by nearly 21% for an average of 
about 1.8 million bpd. The bulk of Ni- 
geria's output is derived from Royal 
Dutch Shell and British Petroleum opera- 
tions which yielded approximately 1.2 mil- 
lion bpd from 70 onshore oilfields. 

Saudi Arabia. Crude production ca- 
pacity approaches 12 million bpd; how- 
ever, production averaged about 7 million 
bpd owing to the reduction in world de- 
mand. More than half of Saudi's Arabia's 
production is derived from the Ghawar 
field, where production averaged 4.2 mil- 
lion bpd in 1975. 

The Arabian American Oil Co. 
(Aramco) was the sole operator in Saudi 
Arabia. Government participation in 
Aramco was acquired in 1974 at 60%. To- 
tal Government ownership is anticipated 
by 1976 with Aramco providing opera- 
tional personnel and technology. 

Three new fields were discovered by 
Aramco in 1975. The offshore fields of 
Lawhah and Ribyan and the Dibdibah 
onshore field have augmented Saudi Ara- 
bian reserves by nearly 4.5 billion barrels. 

U.S.S.R.—Production of crude oil and 
condensate averaged nearly 9.9 million 
bpd, an increase of 644,000 bpd over 1974 
production levels. Most of the production 
increase was attributable to the Samotlar 
field in western Siberia where production 
averaged nearly 1.8 million bpd, as com- 
pared with more than 1.2 million bpd in 
1974. The field's ultimate planned capacity 
of 2.4 million bpd should be reached by 
1977. Production from other western Si- 
berian fields averaged approximately 1.2 
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million bpd in 1975. Production from the 
Ural-Volga region was estimated at 3.5 
million bpd. This region includes Tataria, 
where production was in excess of 2 mil- 
lion bpd. Other major producing areas in 
the region were Bashkiriya and Kuybyshev. 

United Kingdom.—Production from the 
North Sea was realized in midyear when 
the Argyll field entered production. Pro- 
duction from the field averaged 35,000 bpd 
and was transported by tanker to the Isle 
of Grain refinery on the southwest coast 
of England. By October, the Forties field 
came onstream at 50,000 bpd. Production 
was delivered via pipeline to the Grange- 
mouth refinery near Aberdeen, Scotland. 
Production from the Forties field is ex- 
pected to reach 400,000 bpd by 1977, sup- 
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plying approximately one-quarter of the 
United Kingdom's petroleum consumption 
requirements. 

Venezuela.—Crude production dropped 
more than 21% below 1974 levels to 2.3 
million bpd. Contributing factors to this 
decline were uncertainties associated with 
pending nationalization and Government- 
curtailed production. The bulk of Venezu- 
elas output is derived from the Mara- 
caibo onshore and offshore region. Other 
producing areas include Anzoátegui, Mon- 
agas, Guarico, and Barinas. 

In 1975, Venezuela's exports of crude oil 
averaged nearly 1.5 million bpd and 
product exports averaged 0.6 million bpd, 
compared with 1.8 million bpd and 1.0 
million bpd, respectively in 1974. 


TECHNOLOGY 


During 1975, new technology was de- 
veloped for application in the exploration 
and drilling processes. Recent develop- 
ments included (1) research on drill-bit 
design and deep-drilling effects, (2) mud 
system unitization and torque-reducing ad- 
ditives, (3) new tools for the control of 
blowouts and a system for detecting hydro- 
carbon and recovery of gas liquids, and 
(4) development of new offshore rig design 
and use of satellite communication systems. 


The Division of Applied Technology of 
the Energy Research and Development Ad- 
ministration (ERDA) awarded the Sandia 
Laboratories of Albuquerque. N.M., $245.- 
000 to study two drill-bit designs, which 
the laboratory proposed last year. The goal 
of this study is a design that will extend 
downhole life of the rotary bit before it 
must be pulled for replacement. If the 
extended-lift bit design is practical, ap- 
preciable savings in time needed for deep 
wells would make this type of bit worth- 
while. The principle of the design is that 
a new cutting surface can be rotated into 
place when the cutting surface wears out, 
without pulling the drill string.” 


Reed Tool Co. and Terra Tek, Inc., of 
Salt Lake City, have completed a full-scale 
installation capable of fully simulating 
downhole drilling conditions. The facility 
will mainly be used for testing full-scale 
rock bits at simulated depths of up to 30,- 
000 feet and for research in geothermal 
and permafrost drilling.“ 


Houston Systems Manufacturing Co., 
custom-built a 600-barrel unitized mud 
system for use in Saudi Arabia. This sys- 
tem is trailer-mounted on retractable 10- 
foot tires, measures 73 by 23 feet, and rests 
flat on the ground on location. It has its 
own mud-mixing equipment, shale shaker, 
mud agitators, desanders, degassers, and 
disilters.* 


DSC, Inc., of Richardson, Tex., has de- 
veloped a drilling-soap concentrate that 
disperses rather than dissolve in the drill. 
ing fluid. It is claimed to be capable of 
reducing inhole torque by 50% after the 
initial circulation of the product. This soap 
concentrate, which is tradenamed Tork- 
euse, decreases the effects of hole drag, 
torque, and differential sticking; by improv- 
ing pump efficiency and by increasing 
depth of the clear water drilling phase, 
costs are reduced. Most drilling-mud de- 
tergents are solutions of water-soluble 
soaps. The new additive is a concentrated 
suspension of complex soap which are only 
soluble in fresh water and practically in- 
soluble in saturated salt water, making the 
additive disperse rather than dissolve.“ 


Hydril has developed a pump down type 
blowout preventer that provides complete 


11 World Oil. Drill Bit Research. V. 180, No. 
5, April 1975, p. 15. 

12 World Oil. Drilling Research Lab. V. 180, 
No. 1, January 1975, p. 13. 

18 World Oil. Unitized Mud System. V. 181, 
No. 6. November 1975, p. 17. 

14 World Oil. Torque Reducing Additive. V. 
180, No. 5, April 1975, p. 5. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


closure inside the drill pipe when a blow- 
out is imminent. The drop-in check valve 
is kept on the surface until needed and 
thus is not subject to downhole wear. The 
valve can be pumped or is allowed to float 
down the drill pipe to a special landing 
sub just above the drill collars. Once the 
valve is seated, it provides automatic check 
valve capabilities and downward circula- 
tion can be accomplished. 

During normal drilling operations, the 
only device downhole is a landing sub 
containing a stop ring. There is a slight 
restriction in the sub, but there is no inter- 
ference with normal drilling operations, 
wireline operations, surveying, or other 
functions. The valve is removed by pulling 
the drill string and unscrewing the stop 
ring.” 

Texaco Inc. has developed and is using 
a carbon/oxygen logging system that gives 
a direct indication of the oil zone and is 
independent of salinity and shaliness. The 
difficulty of using conventional radioactiv- 
ity or electric logs to evaluate oil zones in 
low-salinity formations can now be solved 
with the carbon/oxygen logging system. 
The carbon/oxygen ratio increases in the 
oil zones compared with the water zones 
because of the combined increase in fluid 
carbon content and decrease in oxygen con- 
tent. A similar increase in carbon/oxygen 
ratio is observed when changing from a 
sandstone to a limestone because of the 
difference in carbon and oxygen contents 
of the matrices. This matrix effect can be 
removed by using a calcium-to-silicon ratio 
that is measured simultaneously with a car- 
bon / oxygen ratio.“ 

Warren Petroleum Co., a Division of 
Gulf Oil Co., has developed a gas liquids 
extraction plant which is highly portable. 
It is basically a rich gas process which can 
recover 65% to 75% propane and essen- 
tially all the heavier components from a 
small volume of rich gas (10 million stand- 
ard cubic feet down to 100,000 standard 
cubic feet). 

There has been little incentive to process 
small lean gas volumes because the amount 
of liquids involved is inadequate to support 
any substantial capital investment. This 
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portable plant may fill the need for a rich 
gas process for small volumes. When gas 
volumes are larger, the process is modified 
to recover ethane and heavier components 
from lean gas. The plant is capable of un- 
attended operations, and malfunction shut- 
down controls with telltale panel are in- 
corporated in the design. Hydrates are con- 
trolled by methanol injection.” 

Cities Service Co. is the world's first 
energy company to be approved by the 
Federal Communications Commission for 
offshore telecommunication service on 
Westar 1, the first commercial domestic 
communications satellite. Under the pro- 
gram, using Western Union's satellite sys- 
tem, Cities Service will be able to use 12- 
voice-frequency channels providing voice, 
data, and facsimile capabilities for com- 
munication with their offshore work crews 
for a 2-year contract. Delivery is set for 
mid-September 1976.5 

Pat Rutherford, Sr., a large semisub- 
mersible drilling unit capable of drilling to 
20,000 feet in 600 feet of water, will go to 
Texaco Trinidad, Inc. 

Bethlehem Steel Corp., Beaumont, Tex., 
is building a jack-up rig with telescoping 
legs. This rig, J Storm VII, a new design, 
permits the mat-supported vessel to be op- 
erated in water depths of up to 375 feet. 
The rig is to be delivered to Southern Ma- 
rine Drilling Co. under contract to At- 
lantic Richfield. 

Further technical improvements are 
needed to accelerate petroleum production 
and increase proven reserves. Fieldwork 
and backup laboratory research are being 
performed by the U.S. Department of the 
Interior and private industries with grants 
to universities. It is hoped that new ideas 
and improvement in present technology 
will be beneficial in the quest for energy 
independence. 


15 World Oil. Downhole Blowout Prevented. V. 
181, No. 2, August 1975, p. 13. 

16 Petroleum Engineer International. New Log- 
ging System for Detecting Hydrocarbons. V. 47, 
No. 7, July 1975, p. 25. 

17 Petroleum Engineer International. Innova- 
tion in Gas Liquids Recovery. V. 47, No. 9, 
August 1975, p. 17. . 

18 World Oil. Satellite Communication System. 
V. 180, No. 6, May 1975, p. 15. 
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Table 2.—Supply, demand, and stocks of 


( Thousand 
Jan. Feb. Mar. Apr. May 
1974 
New supply: 
Domestic production: 
Crude oil 263,727 244,169 265,163 256,284 268,749 
Lease condensate 13,223 11,813 12,764 12,885 12,479 
Ss Eet gas plant liquids .... 52,672 48,392 53,988 50,872 52,879 
Dee II..“... EEEE 73,839 62,940 76,829 98,011 121,189 
Unfinished oils 3,632 8,815 5,068 6,448 6,564 
Plant condensate ........... 3,054 8,488 8,288 8,050 2,000 
Refined products ..........- 85,967 76,361 78,858 71, ,885 71,591 
Other hydrocarbons and hydrogen 
refinery indut 977 1,123 751 1,200 1,174 
Total new supply ...-........ 497,091 451,046 496,149 500,080 531,075 
Crude oil unaccounted for? ___.__.... — 2,532 +714 ＋2, 484 4-607 — 918 
Processing gain ... . 14,853 12,109 12,952 14,844 12,848 
Total supplxx en 509,412 464,369 511,585 515,081 548,000 
Change in stocks, all oils 2 — 33,244 — 27,892 + 5,924 -+-29,491 + 47,449 
Total disposition of primary 
supply `. ees NN 542,656 492,261 505,661 485,540 495,551 
Exports: * 
Crude oil 534 281 e 15 200 
Refined products ...........- 5,874 5,399 6,064 7,285 7,443 
Crude losses 886 841 882 885 412 
Domestic demand for products: 
Gasoline: 
Motor gasoline 179,935 170,797 191,020 193,708 209,107 
Aviation gasoline ..........- 265 870 1,655 1,276 1,825 
Total gas oline 181.200 171.667 192,675 194,984 210,482 
Jet fuel : 
Naphtha-type ......-...--.- 5,365 4,637 6,806 6,527 8,399 
5 PEE A 22,885 19.442 23,820 21,689 24,248 
Total jet fuel 27,750 24,079 29,626 28,216 32,647 
Ethane- e ere) aaa "NEN 10,405 9,983 11,417 10,078 9,881 
Liquefied gases: 
LRG 5 for fuel use ......... 7,052 6,403 6,679 7,004 7,018 
LRG 5 for chemical use ..... 3,036 2,802 3,279 2,998 2,558 
LPG * for fuel and chemical 
üle on aa 8 34,268 25,020 21,852 18,904 16,482 
Total liquefied gases 44,356 34,225 $1,810 28,901 26,008 
Kerosne «4 9,657 7,866 5,518 8,899 2,210 
Distillate fuel ol 118,898 107,765 98,088 85,566 75,949 
Residual fuel oil 94,102 83,755 79,229 13,111 70,057 
TEM feedstocks : * 
EE 1,268 877 799 795 889 
Sam, 400 EE 4,825 4,957 4,911 4,164 5.089 
OP ee ice whe eee 4,674 4,152 4,287 4,028 8,705 
Total petrochemical 
KB o ee EE 10,762 9,986 9,947 8,982 9,688 
Special naph tas 2, 667 2, 668 2,780 8,014 2,881 
Lubricants _.... . . .. 5,280 4,860 4,916 4,697 5,211 
WAX cen e ue de E 695 513 624 556 600 
eee ß Sa 7,789 6,969 8,164 7,083 6,594 
Asphalt 8.873 7,637 9.298 12,074 16,911 
A AA 115 187 166 84 47 
Still gas 13,833 12,548 18,285 14,472 14,885 
Miscellaneous produets 1,530 333 1.3 1.272 421 
Plant condensate ..............- M 8 754 481 663 7 
Total domestic demand 535,862 486,240 499,215 411,855 487,496 
Stocks all oils: | 
Crude oil and lease condensate .. 233,035 240,728 244,665 256,885 269,455 
Unfinished oils _.. . . 97,862 95,077 106,861 109,501 116,748 
Natural gasoline? en 6,428 6,705 6,542 7,096 7,44 
Plant condensate 1,608 1,445 1,770 1,880 1,097 
Refined products e 636, 130 603, 221 593, 257 608,274 635,290 
Ü A us 975,063 947,171 958,095 982,586 1,080,085 


See footnotes at end of table. 
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all oils in the United States, by month 


barrels) 

June July Aug. Sept. Oct. Nov. Dec. Total 
251,744 260,270 257,757 241,917 254,938 244,789 252,484 3,056,936 
11,663 11,914 11,908 11,371 12,016 12,275 11,838 45,649 
50,514 51,354 51,942 49,144 52,268 50,817 51,761 616,098 
117,747 126,835 121,634 113,907 118,096 118,739 119,939 1,269,155 
3,63 3,805 3,79 1,456 2,300 1,977 2,240 44,228 
2,387 2,427 2,488 2,693 2,825 2,718 2,051 32,364 
67,031 69,565 69,276 63,498 68,209 80,518 82,441 885,200 
1.203 1,246 1,505 1,005 903 994 976 13,057 
505,923 527,416 520,309 484,991 511,550 512,827 523,730 6,062,687 
— 33 — 1,109 —2,324 — 78 — 597 — 8,14 — 1,444 — 9,084 
15.349 16,030 16,656 14,901 16,703 14,517 13,998 175,255 
521,239 542,337 534,641 499,108 527,656 524,196 536,284 6,228,858 
＋ 30.162 + 27,250 ＋ 13.514 + 12,874 — 8,153 — 2,836 — 29,700 -]- 65,339 
491,074 515,087 521,127 486,234 535,809 526,532 565,984 6,163,519 
44 x M " SS Wi La 1,074 
7,108 7,849 7,664 5,126 6,847 5,594 7,164 79,417 
411 427 422 394 411 400 418 4,789 
207,577 215,782 218,904 191,628 208,078 196,396 203,295 2,386,177 

1,511 1,373 1,835 1,341 1,595 1,172 997 16, 

209,088 217,105 220,739 192,969 209,673 197,568 204,292 2,402,392 
7,262 6,627 7,404 7,891 7,089 7.202 6,462 81,171 
21,289 25,244 24,557 25.389 24,257 23,752 25.857 281.429 
28,551 31,871 31,961 33,280 31,346 30,954 32,319 362,600 
9,649 10,041 10,255 9,855 11,020 10,954 11,049 124,582 
6,653 7,725 7,103 7,564 6,821 6,730 6,455 83,207 
8,185 8,094 3,425 8,300 3,198 2,547 2,213 35.575 
17,615 15,277 16,447 19,510 24,699 27,387 82,310 269,721 
27,403 26,096 26,975 30,374 34,718 36,664 40,978 888,503 
8,442 8,864 4,360 4,136 5,964 5,866 7,570 64,352 
71,811 71,566 71,575 71,561 89,496 94,699 119,442 1,075,916 
72.147 76,665 78,407 74,250 80,948 88,061 92,484 963,216 
1,282 1,184 1,308 1,298 1,464 1,246 2,020 14,375 
5,162 5,915 6,178 5,369 5,367 5,137 4,805 61,879 
4,026 5,383 5,029 5,039 5,163 5,730 5,053 56,214 
10,420 12,482 12,515 11,706 11,994 12,113 11,878 132,468 
2,451 2,817 2,820 2,602 2,843 2,391 2,092 81,976 
4,098 4,997 4,515 4,869 5,013 4,355 4,415 56,670 
591 624 623 513 56 508 393 6,801 
7,119 7,040 7,192 7,760 6,605 7,118 7,673 87,056 
18,111 20,059 20,378 19,213 19,381 12,064 6,734 168,733 
948 1,198 1,109 953 949 40 6,881 
15,616 16,869 16,545 14,220 14,981 14,217 14,308 175,724 
2,85 2,865 2,454 ,891 2,50 2,084 2,248 24,263 
220 652 618 562 550 515 439 6,106 
483,514 506,811 513,041 480,714 528,551 520,538 558,402 6,078,239 
268,765 268,686 264,840 266,726 269,437 271,144 265,020 265,020 
118,720 116,727 113,223 109,554 110,002 109,136 106,031 106,031 
7,908 7,784 7,888 7,955 7,282 6,860 6,480 6,480 
1,216 1,049 1,062 1,120 1,16 1,248 1,070 1,070 
663,588 693,201 713,948 728,480 717,844 714,963 695,045 695,045 


1072 MINERALS YEARBOOK. 1975 


Table 2.—Supply, demand, and stocks of 


(Thousand 
Jan. Feb. Mar. Apr. May 
1975 » 
New supply: 
Domestic production : 
Crude oll 250,526 229,936 251,667 242,363 248,419 
Lease condensate 11,578 10,616 11,630 11,335 11,323 
Natural gas plant liquids ` 50,515 46,086 51,396 49,056 49,818 
Imports: 1 
Crude oll 124,901 107,194 113,345 101,338 108,072 
Unfinished oils ............- 921 1,323 1,330 817 841 
Plant condensaate 2,430 1,836 2,544 2,231 1,828 
Refined produetss 83,788 62,578 60,420 46,605 49,730 
Other hydrocarbons and 
hydrogen refinery input ...... 946 850 7175 1,110 1,128 
Total new supply .. 525,600 460,419 493,107 454,855 471,159 
Crude oil unaccounted for? ......... + 1,301 +55 — 8,214 + 1,840 + 8,633 
Processing gain 16,084 12,272 13,043 11,434 12,768 
Total supply ..-..-..-..-....- 542,985 472,746 502,936 468,129 487,560 
Change in stocks, all oils? ___ — 21,972 — 12,930 — 9,854 — 19,199 -1- 12,285 
Total disposition of primary 
supply ..-... ... desc 564,957 485,676 512,790 487,328 475,325 
Exports: 4 
Crude olllkAA2LA -------- 836 942 349 19 SE 
Refined products ..............- 6,234 6,002 6,257 5,694 6,275 
Crude losses 411 370 399 884 401 
Domestic demand for products: 
Gasoline: 
Motor gasoline ............- 192,382 170,691 196,097 201,542 213,010 
Aviation gasoline .......... 978 1,046 1.037 1,176 1,116 
Total gasoline ..........- 193,360 171,737 197,134 202,718 214,126 
Jet fuel : 
Naphtha-type .........-...- 5,282 5,768 6,364 5,758 6,678 
Kerosine-type ...........-.- 26.994 24,320 24,080 24,424 28,623 
Total jet fuel 82,276 80,088 80,444 80,182 80,801 
Ethane (including ethylene) .... 10,909 9,483 10,305 9,957 10,056 
Liquefied gases : 
LRG 5 for fuel use 7,747 6,151 6,282 6,157 5,686 
LRG ë for chemical use 1,993 1,857 2,176 1,785 2,042 
LPG * for fuel and chemical 
LT RR al 31,864 24,441 24,274 18,928 12,941 
Total liquefied gases 41,604 32,449 32,732 26,870 20,669 
Kerosine ........-.-.-.-----..--.- 6,814 1,078 5,182 4,884 3,017 
Distillate fuel ol 122,534 106,490 102,075 92,812 13,852 
Residual fuel oil ..............- 100,514 79.762 82,704 66,756 63,526 
Petrochemical feedstocks: 7 
Still gas _. 1,313 1,145 1,077 1,155 1,070 
Naphtha-400° _ . . --------- 4,613 3,517 4,214 3,586 3,961 
Ohe ana 5,033 2,935 3,732 2.517 3,122 
Total petrochemical 
feedstocks ` .. 10,959 7,597 9,023 7,258 8,153 
Special naphthas ..............- 2,141 2,099 1,786 2,296 2,361 
Lubricantss 4,533 3,187 3,250 4,309 4,210 
BX A A rep cd 590 404 348 498 392 
A ee 7,645 6,958 6,900 7,210 6,723 
Asphalt vos ticas nana S aan 5,596 5,267 6,100 9,141 12,730 
O80 WE, RE 236 50 98 190 4 
Still gas AA 14,798 12,919 14,312 13,674 14,822 
Miscellaneous products ........- 2,526 2,397 2,893 2,551 2,956 
Plant condensate .... .......... 441 397 499 425 341 
Total domestic demand 557,476 478,362 505,785 481,231 468,649 
Stocks all oils: 
Crude oil and lease condensate.. 270,462 216,755 219,989 281,908 280,961 
Unfinished oils ---------------—— 97,488 99,182 103,345 107,071 113,922 
Natural gasoline? .............- 6,684 6,330 5,996 5,938 6,105 
Plant condenaatee 1,115 1,271 1,115 1,057 1,159 
Refined products .... ......-.-- 123,395 702,676 685,915 661,187 667,249 
Total ascii 1,099,144 1,086,214 1,076,360 1,057,161 1,069,396 


P Preliminary (except for crude oil and lease condensate production). 

1 U.S. Department of the Interior data for crude oil, unfinished oils, and plant condensate; U.S. 
of crude oil include some Athabasca hydrocarbons. 

2 Represents the difference between supply and indicated demand for crude oil. 

3 Minus represents withdrawal from stock, which is added to total disposition; plus represents 

* U.S. Department of Commerce data. 

5 Liquefied refinery gas. 

6 Liquefied petroleum gas. 

7 Produced at petroleum refineries. Demand data for ethane and liquefied gases used for petro- 
are included under items “Ethane” and “Liquefied gases. 

8 Includes January data of 372,000 barrels. 

? Includes isopentane. 
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all oils in the United States, by month—Continued 


barrels) 

- June July Aug. Sept. Oct. Nov. Dec. Total 
241,738 247,193 244,241 237,821 246,715 237,822 244,213 2,922,654 
10,886 11,215 11,471 10,568 11,342 10,514 11,647 134,125 
49,390 50,260 51,143 47,302 50,922 49,048 51,022 595,958 
117,142 129,966 142,016 140,675 136,068 138,703 138,761 1,498,181 

1,2 1,354 1,066 816 ,212 836 1,178 12,9 
2,212 2,311 2,514 2,646 1,842 1,971 2,607 26,972 
41,568 51,780 48,437 60,012 56,074 49,364 50,507 660,858 
1,214 1,498 1,326 1,116 1,308 1,349 1,164 13,779 
465,441 495,577 502,214 500,956 505,478 489,607 501,099 5,865,512 
— 1,196 ＋ 1.063 + 44 + 3,259 + 280 — 3,918 + 2,901 6,048 
12,970 13,365 13,812 15,841 15,905 14,839 15,449 167,782 
477,215 510,005 516,070 520,056 521,668 500,528 519,449 6,039,342 
＋ 1.754 + 15,200 + 20,565 + 40,423 +8,787 + 23,520 — 46,690 ＋ 11,839 
475,461 494,805 495,505 479,638 512,876 477,008 566,189 6,027,503 
Mz fe 8 inc: oe Sat ae 2,146 
6,783 5,756 6,289 6,159 5,796 4,977 8,110 74,282 
403 480 434 418 413 410 426 4,899 
212,285 218,258 217,257 201,861 210,107 191,690 211,049 2,436,229 
1,213 ,448 ,950 365 1.349 071 923 14,067 
213,498 219,701 218,607 203,226 211,456 192,761 211,972 2,450,296 
5,782 5,985 6,597 7,012 6,833 7,097 7,387 76,543 
23,899 23,586 25,843 24,179 24,066 22,875 20,858 288,747 
29,681 29,571 32,440 31,191 30,899 29,972 28,245 365,290 
9,137 10,315 10,599 10,604 11,413 10,630 11,140 124,548 
5,509 6,890 6,710 6,811 6,680 6,134 7,402 78,159 
2,814 2,818 2,888 2,811 2,470 2,515 2,561 28,730 
12,262 16,495 16,996 17,116 23,295 28,220 33,176 255,008 
20,585 26,203 26,594 26,738 32,445 31,869 43,139 861,897 
8,961 3,022 3,317 3,750 4,528 4,403 8,534 57,990 
67,990 65,466 67,365 64,882 82,937 76,808 117,130 1,039,841 
65,367 69,421 65,647 69,880 69,365 70,466 84,555 887,963 
1,298 1,379 1,430 1,309 1,482 1,704 1,361 15,723 
4,272 4,518 4,557 5,041 5,053 5,164 5,016 53,512 
3,895 4,283 4,507 3,975 4,592 4,212 4,735 47,538 
9,465 10,180 10,494 10,325 11,127 11,080 11,112 116,773 
2,103 2,808 2,157 2,335 2,419 2,426 2,559 27,490 
4,473 4,243 4,609 4,443 4,858 3,704 4,350 50,169 
421 524 529 596 695 568 511 6,076 
6,963 8,409 7,810 7,532 8,519 7,531 1,848 90,048 
17,127 18,274 19,096 18,924 17,734 11,479 5,916 147,384 
694 ,640 664 416 81 476 263 5,453 
14,536 16,264 15,743 14,871 14,273 13,860 15,279 175,851 
2,115 2,186 2,252 2,348 3,237 8,270 8,943 82,674 
209 392 859 995 450 818 1,107 6,933 
468,325 488,619 488,782 473,056 506,667 471,621 557,603 5,946,176 
276,132 264,157 256,616 259,446 269,584 270,950 271,354 271,854 
111,605 108,580 110,759 107,374 106,327 108,767 106,352 106,352 
6,996 6,577 6,373 6,247 6,059 5,954 6,217 6,217 
1,337 1,117 978 979 1,054 892 1,165 1,165 
675,080 705,919 732,189 113,292 713,101 793,082 747.867 747,867 
1,071,150 1,086,350 1,106,915 1,147,338 1,156,125 1,179,645 1,132,955 1,132,955 


Department of Commerce and Federal Energy Administration data for all other imports. Imports 


stocks increase, which is subtracted from total disposition. 


chemical feedstocks are excluded. Demand data for these products for petrochemical feedstocks used 
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Table 4.—Supply, demand, and stocks of all oils in the United States 


(Thousand barrels) 
Item 1971 1972 1973 1974 1975 P 
Domestic production : 
, . sais 3,296,612 3,293,899 3,206,012 3,056,936 2,922,654 
Lease condensate e en 157,302 61,969 154,891 5,649 134,125 
E gas plant liquids 22 617,815 638,216 634,423 616,098 595,958 
orts 
Crude )))); cL LS 613,417 811,135 1,183,996 1,269,155 1,498,181 
Unfinished oils 2 45,198 45,705 50,161 44,228 12,985 
Plant condensate 13,321 81,428 39,344 32,364 26,972 
Refined products -.... . . ==- 760,949 847,046 1,009,992 885,200 660,858 
Other hydrocarbons and hydrogen refinery 
lll EEN 6,074 10,118 10,716 13,057 13,779 
Total new supply 222 5,510,683 5,839,016 6,289,535 6,062,687 5,865,512 
Crude oil unaccounted for? 222222 + 14,823 ＋ 10,201 +918 —9,084 6,048 
Processing gain 22222 139,433 142,161 165,488 175,255 167,782 
Total supply `... eene e -2 5,664,939 5,991,378 6,455,941 6,228,858 6,039,842 
Change in stocka. of all oils e en ＋ 26.088 — 84,968 -+ 49,328 ＋ 65,339 -+11,839 
Ë Total disposition of primary supply -... 5,638,853 6,076,846 6,406,618 6,168,519 6,027,503 
xports : 
Crude oil __.. ß umm n ed 503 187 697 1,074 2,146 
Refined produets 22222 81,342 81,202 83,716 79,417 74,282 
Crude losses 4,448 4,641 4,897 4,789 4,899 
Domestic demand for products : 
Gasoline : 
Motor gasoline 2,195,267 2,833,778 2,436,156 2,886,177 2,486,229 
Aviation gasoline 17,892 16,925 16,531 16,215 14,067 
Total gasoline e E -- 2,213,159 2,350,703 2,452,687 2,402,392 2,450,296 
Jet fuel : 
Naphtha-type ........--..-.--.----.--- 94,732 88,495 79,220 81,171 76,543 
Kerosine-typbW‚e .  . . -=-= 278,991 298,995 307,407 281,429 288,747 
Total jet fuel ...............--.... 368,723 382,490 886,627 862,600 365,290 
Ethane (including ethylene) ............. 87,744 106,201 119,443 124,582 124,548 
Liquefied gases ...........-.-.-----.------- 369,008 413,649 409,318 $88,508 861,897 
Keros ine EN E NN x 85,85 78,915 64,352 57,99 
Distillate fuel oil 971,316 1,066,110 1,128,714 1,075,916 1,039,841 
Residual fuel oil 22 838,045 25,647 1,030,177 63,216 87,963 
Petrochemical feedstocks * ..............- 110,525 123,697 129,929 132,468 116,773 
Special naphthas 29,762 81,866 82,230 81,976 27,490 
Lubricants _-__. 49,321 52,813 59,171 56.670 50,169 
War A EA K ote: 5,248 5,409 6,941 6,801 6,076 
Coke: sa : lead 79,897 88,276 95,156 87,056 90,048 
Asphalt a o de eee 158,526 163,788 182,602 168,733 147,384 
Rll raras 8,48 7,53 7,832 6,881 S 
Still gas for fue“nl!!!1l!llũl««4«4 156,967 170,993 176,758 175,724 175,851 
Miscellaneous products ..............-.-.- 14,915 15,284 18,984 24,263 32,674 
Plant condensate -.---------------------- = 0 1,869 6,106 6,933 
Total domestic demand ...............- 5,552.560 5,990,316 6,317,303 6,078,239 5,946,176 
Stocks of all oils : 
Crude oil and lease condensate ...... 259,648 246,395 242,478 265,020 271,354 
Unfinished oils «4 100,574 94,761 99,154 106,031 106,352 
Natural gasoline5 ß 2 5,163 4,802 6,160 6,480 6,217 
Plant condensate _... . . 1,013 1,273 1,675 1,070 1,165 
Refined products `. . . 677,549 611,748 658,840 695,045 747,867 
AA 1,043,947 958,979 1,008,307 1,073,646 1,132,955 


p Preliminary (except for crude oil and lease condensate production). 
1 U.S. Department of the Interior data for crude oil, unfinished oils, and plant condensate; U.S. 
Department of Commerce and Federal Energy Administration data for all other imports. Imports 


of crude oil include some Athabasca hydrocarbons. 


2 Renresents the difference between supply and indicated demand for crude petroleum. 


3 U.S. Department of Commerce data. 


4 Produced at petroleum refineries. Demands for ethane and liquefied gases used for petrochemi- 
cal feedstocks are excluded. Demand data for these products for petrochemical feedstocks used are 


included under the items “Ethane” and “Liquefied Gases.” 
5 Includes isopentane. 
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Table 5.—Supply and disposition of crude petroleum (including lease condensate) in 
the United States 
(Thousand barrels) 


Supply and disposition 1971 1972 1973 1974 1975 
Supply: 
Production: eegener 3,453,914 3,455,368 3,360,903 3,202,585 3,056,779 
erl. ³ð—Äĩi es 613,417 811,135 1,183,996 1,269,155 1,498,181 
Total new supply .......-....-.--...-.- 4,067,331 4,266,503 4,544,899 4,471,740 4,554,960 
Stock changes: 2 
Domestic crude oi] .......-...-........-- — 23,239 —17,064 — 9,964 13,758 + 2,849 
Foreign crude oli M +6,520 | 4-8,811 +6,047 +8,784  --8,485 
Crude oil unaccounted for ＋ 14,823 +10,201 +918 — 9,084 4, 048 
Disposition by use: 
Runs of domestic crude oil 8,481,543 3,473,880 3,359,946 3,168,596 3,047,014 
Runs of foreign crude oil 606,266 806,983 1,177,308 1,260,130 1,494,412 
ell eaae 503 187 697 1.074 2, 146 
Transfers: 
Distillate fuel oil ...........-..-..-- 1,548 944 760 774 587 
Residual fuel oil ee 4,565 3,322 6,126 4,751 5,616 
Losses SR 4,448 4,641 4,897 4,789 4,899 
Total disposition by uzne 4,098,873 4,289,957 4,549,734 4,440,114 4,554,674 


1 Bureau of Mines data. 

2 Minus represents withdrawal from stock; plus represents stock increase. 

3 Represents the difference between supply and indicated demand for crude petroleum. 
4 U.S. Department of Commerce data. 
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Table 6.—Production of crude petroleum (including lease 


(Thousand 
State Jan Feb. Mar. Apr. May 
1974 o 
¡ICA 1,014 888 1,015 953 1,005 
Alaska ———— ——— ————— 5,932 5,823 b, 686 5,402 5,925 
ATÍZONA. EE 54 62 67 
Arkansas ...... .. . — deeg 1,388 1,883 1 492 1.447 1,458 
California : 
South A AAA 10,841 9,846 10,890 10,862 10,722 
Central Coastal ...............- 6,434 5,862 6,458 6,258 6,388 
East Central `... 222222222 10,681 9,616 10,820 9,936 10,266 
North 2222222 55 46 4 45 43 
Total California 28,011 25,370 27,715 26, 600 27,419 
eee, . Een 8,108 2,923 8,156 3,221 8,088 
Florida v e qe des 2,888 2,712 2,891 8,085 8,317 
ih ³ a 2,844 2,188 2,851 2,895 2,407 
Indiana ` 222 390 409 420 430 
Ell “ 5,127 4,947 5,889 5,804 5,400 
Renuek:fñſtknñnkn canse 67 640 687 667 714 
Louisiana : 
Gulf Coast 22222222 64, 347 57,942 62,898 60,292 61,220 
Rest of State 8,314 2,935 8,167 3,169 3,287 
Total Louisiana 67,661 60,877 66,065 63,461 64,507 
Michigan 2222222222222 1,36 1,210 1,355 1,422 1,479 
Mississippi `... ee Een 4,608 8,916 4,412 4,253 4,862 
issouri -.. v eee seus 4 
Montana `. 2. E e 2,910 2,669 8,081 2,992 8,012 
Nebraska 222222222222 5 520 577 555 564 
GVAdA A SS wat u EE EM Hn E 8 8 
New Mexico: 
Southeastern .......-..-.--.---- 6,777 7,152 7,943 7,549 7,853 
Northwestern ......-..-..------- 635 603 686 677 686 
Total New Mexico 7,412 7,755 8,629 8,226 8,539 
New York eneen EN en 77 71 68 80 
North Dakota ......-...--.--..--.-- 1,642 1,500 1,695 1,643 1,659 
G. A 675 673 127 750 844 
Oklahoma 14.807 15,459 15.454 13,981 15,308 
Pennsylvania 297 262 282 286 309 
South Dakota 2222 39 38 41 38 41 
Tennesse 64 64 64 64 64 
Texas: 
District. 112121 - 1.690 1.536 1.718 1,603 1,647 
District (2222222222222 6,278 5,589 6,198 5,948 6,199 
District 3222 14,054 13,521 14,976 14,777 15,179 
District 4447 4,144 4,254 4,586 4,403 4,412 
District 05 52222 1,822 1,642 1,809 1,749 1,801 
District 06, except East Texas .. 7,458 6,698 7,417 7,110 7,253 
East Texas 6,257 5,664 6,244 6,054 6,218 
District 07B ee e en 3,065 2,841 3,131 3,064 8,140 
District 07022222 2,852 2,557 2,818 2,646 2,671 
District 8222222222222 23,845 21,613 23,859 22,922 23,585 
District 08A 80,522 27,121 80,765 29,563 80,848 
District 09 ___ 222 3,720 3,416 3,717 3,560 3,632 
District 1042222 1,798 1,687 1,860 1,832 1,857 
Total Texas 108,105 98,739 109,098 105,226 107,942 
I; ³ð K 8 3,030 3.249 455 3,290 3,28 
Virginia A A T - = 
West Virginia 2222222 206 221 206 334 223 
Wyoming 2222222 12,590 11,979 11,947 12,452 12,770 
Total United States : 
10T4 A yumuu 276,950 255,982 277,927 268,619 276,228 
1973 eege 284,454 263,066 287,480 278,757 287,134 
Daily average, 1974 .......... 8,934 9,142 8,965 8,954 8,911 
Pennsylvania grade (included in 
U.S. oe eene ee 1,104 1,069 1,120 1,258 1,171 
1976 
Alabama ..-......---..2.222-222222-2-2-2- 1,172 965 1,140 1,082 1,141 
Alaska _... eege 5,992 5,372 5,879 5,652 5,948 
Arizona 2222222222225 6 51 57 54 54 
Arkana 222 1,808 1,239 1,263 1.319 1,364 
California : 
Sul!!! ỹé 10,602 9,580 10,550 10,157 10,506 
Central Coastal 6,283 5,607 6,199 6,046 6,245 
East Central 10,315 9,391 10,420 10,326 10,706 


See source notes at end of table. 
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condensate) in the United States, by State and month 


barrels) 


June 


263,407 
276,418 
8,780 


1,034 
1,079 
5,699 

54 
1,322 


10,236 
6,041 
10,452 


July 


272,184 
285,731 
8,780 


1,191 
1,148 
5,891 

53 
1,459 


10,576 
6,193 
10,684 


269,665 
284,225 
8,699 


1,060 
1,152 
5,899 

55 
1,342 


10,423 
6,178 
10,835 


Sept. 


1,228 
5,894 

63 
1,242 


10,293 


3,357 
1,736 
102,621 
e 


219 
11,132 


253,288 
271,959 


1,085 
1,115 
5,843 
51 
1,310 
10,015 


5,984 
10,453 


105,970 
3,334 
231 
11,067 
266,949 


285,940 
8,611 


1,162 
1,127 
5,951 
53 
1,458 
10,815 


6,172 
10,745 


22,017 
80,337 
3,311 
1,729 


102,427 
3,160 
196 
10,632 
257,064 


274,829 
8,569 


1,083 


1,193 
5,754 

45 
1,329 


9,935 
5,870 
10,507 


105,569 
3,208 
285 
11,401 
264,322 
280,960 
8,527 
1,108 
1,163 
5,954 

4 


5 
1,420 
10,134 


6,125 
10,919 
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16,527 


125,683 


698,488 
38,836 
737,324 
18,021 
50,779 
56 
34,554 


6,611 
129 


1,262,126 


8 
2,665 
139,997 


8,202,585 
3,860,903 
8,774 


18,885 


123,029 
12,943 
125,758 
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Table 6.—Production of crude petroleum (including lease 


(Thousand 
State Jan. Feb. Mar. Apr May 
California—Continued: 
ee eme san i 46 39 43 40 89 
Total California 27,247 24,616 27,213 26,567 27,497 
Colorado EE 2,924 2,800 3,174 3,444 3,807 
ee, , ee 3,262 3,053 3,478 3,556 8,529 
Hier. Ee 2,278 1,946 2,157 2,258 2,259 
Indians ane eee kuu s ía 385 336 359 362 378 
ß 2- 5,128 4,541 5,030 5,066 5,097 
Kentucky kn mmŅņiħțħțħțħțħiĖħiĂ 602 586 604 631 637 
Louisiana: 
Gulf Coast ee E en 53,390 50,443 53,308 52,187 52,216 
Rest of State 3,238 2,977 3,125 2,928 8,018 
Total Louisiana 56,628 53,421 56,434 55,112 55,236 
Miehitnsnsnsn e lee 1,761 1,548 1,834 1,746 1,869 
Mississippi ..-..-..-..---.-.---- e 4,043 3,690 4,035 3,844 3,874 
Missouri —...-......--..-........... 
Montana. A a 8 2,768 2,548 2,854 2,701 2,767 
Nebraska aaa 222 515 462 503 506 529 
, cases 12 10 11 10 11 
New Mexico: 
Southeastern ...........-...-..--- 7,571 6,859 7,594 7,265 7,489 
Northwestern 619 551 589 567 604 
Total New Mexico 8,190 7,409 8,184 7,831 8,091 
New orkk 2222222222222 86 67 74 74 74 
North Dakota ~ 22222 1.636 1.532 1,992 1,208 1,695 
Ohio: A SSS us ees 803 728 663 689 879 
eee . as 13,987 13,796 14,482 12,497 13,795 
Pennsylvania 222 270 244 233 268 281 
South Dakota 22222222 42 36 35 36 89 
Tennesse 2222222 57 56 57 57 57 
Texas : 
District 01 ~~... . . . -=-= 1,559 1,423 1,526 1,525 1,529 
District o-z22222 222222 5,842 5,310 5,821 5,667 ,808 
District 3223441412 14,361 12,881 14,370 13,709 14,280 
District 42222 4,006 8,672 8,951 ,82 ,842 
District 5222222222 1,724 1,564 1,737 1,685 1,736 
District 06, except East Texas .. 7,066 6,354 7,084 6,777 6,904 
East Texas .......-..--..-....-- 5,996 5,870 5,954 5,717 5,895 
District 07B ........-..-.-..--- 2,940 2,684 8,008 2,936 8,020 
District 07C 2222222 8,341 3,019 8,394 8,256 8,299 
District 8222222 21,460 19,422 21,701 20,903 21,819 
District 08A ........-...-..--.-.- 81,844 28,304 81,671 30,522 81,534 
District 09 ~~~. 42 8,414 3,039 3,379 3,274 8,300 
District 10—— 1,785 1,610 1,789 1,747 1,763 
Total Texas ...........--.-.--- 104,838 94,652 105,385 101,545 104,224 
Utah. eet 8,60 8,856 ; à 3,60 
Virginia AA 1 E a ML 1 
West Virginia 226 199 204 227 212 
Wyoming 12,272 11,289 12,247 11,775 11,288 
Total United States: 
by ree ee ee 262,104 240,552 263,297 258,698 259,742 
197. E ETE AE 276,950 255,982 277,927 268,619 276,228 
Daily average, 197582 8,455 8,591 8,493 8,457 ,919 
Pennsylvania grade (included in 
5. ell II oS 1,128 1,005 962 1,038 1,164 
Sources of 1975 data: 
Alabama Alabama State Oil and Gas Board. 
Alaska Alaska Department of Natural Resources. 
Arizona Arizona Oil & Gas Commission. 
Arkansao s- Arkansas Oil and Gas Commission. 
California Division of Oil and Gas, California Department of Conservation. 
Colorado Colorado Oil & Gas Conservation Commission. 
Florida .. 222 Florida Department of Natural Resources. 
Illinois Illinois State Geological Survey. 
Indiana ..-. 22 Indiana Department of Natural Resources. 
Kansas Kansas Corporation Commission. 
Kentucky ..-..-..-..--- Kentucky Geological Survey. 
Louisiana  .....-..-.--.- Louisiana Department of Conservation and U.S. Geological Survey. 
Michigan .....-..-..-.-- Michigan Department of Natural Resources. 
Mississippi Mississippi State Oil and Gas Board. 
Missouri Missouri Geological Survey and Water Resources. 


Montana .....-..----..- Montana Department of Natural] Resources and Conservation. 
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condensate) in the United States, by State and month—Continued 
barrels) 
June July Aug. Sept. Oct. Nov. Dec. Total 
37 38 40 40 40 38 34 474 
26,765 27,493 27,476 26,491 27,273 26,349 27,212 322,199 
3,220 3,293 3,208 3,175 3,226 3,076 3,242 38,089 
3,532 3,645 3,561 3,386 3,710 3,528 3,637 41,877 
2,176 2,155 2,177 2,170 2,248 2,032 2,216 26,067 
371 513 358 387 403 354 426 4,632 
4,828 5,058 4,919 4,856 5,063 4,426 5,094 59,106 
630 662 631 648 668 596 661 7,556 
51,091 51,714 50,487 47,606 51,506 49,582 49,972 613,502 
2,948 3,138 3,251 3,072 3,217 3,131 3,295 37,338 
54,040 54,853 53,737 50,678 54,723 52,714 53,264 650,840 
1,943 2,196 2,153 2,246 2,404 2,327 2,393 24,420 
3,835 3,954 3,938 3,793 3,963 3,783 3,862 46,614 
4 5 5 5 5 4 5 57 
2,682 2,707 2,793 2,777 2,779 2,694 2,774 32,844 
523 539 523 509 520 486 505 6,120 
10 10 9 7 8 9 8 115 
7,239 7,447 7,449 7,276 7,555 7,411 7,410 88,565 
554 541 511 498 537 380 547 6,498 
7,792 7,988 7,961 7,774 8,092 7,794 7,957 95,063 
69 74 70 71 68 75 7% 875 
1,676 1,774 1,800 1,758 1,798 1,772 1,811 20,452 
827 857 821 812 729 908 862 9,578 
13,703 13,687 12,964 13,995 13,561 13,169 13,487 163,123 
316 287 265 294 297 263 246 3,264 
37 42 37 38 39 34 57 472 
57 57 57 57 57 56 57 682 
1,461 1,525 1,536 1,514 1,607 1,562 1,621 18,388 
5,601 5,763 5,703 5,493 5,674 5,494 5,656 67,827 
13,712 14,079 14,099 13,585 14,007 13,491 13,964 166,538 
3,677 3,690 3,680 3,501 3,575 3,576 3,704 44,501 
1,689 1,735 1,737 1,624 1,683 1,665 1,668 20,247 
6,790 6,871 6,853 6,651 6,865 6,552 6,803 81,570 
5,689 5,804 5,763 5,657 5,786 5,587 5,806 69,024 
2,888 2,961 2,953 2,850 2,967 2,849 2,959 35,015 
3,172 3,270 3,300 3,224 3,367 3,244 3,339 39,225 
20,410 20,990 21,053 20,379 21,309 20,391 20,913 250,250 
30,254 31,419 31,318 30,410 31,166 30,57: 31,463 369,978 
3,182 3,234 3,216 3,109 3,267 3,108 3,246 38,768 
1,679 1,705 1,693 1,661 1,744 1,643 1,779 20,598 
100,204 103,046 102,904 99.658 103,017 99,535 102,921 1,221,929 
3,593 3,640 3,593 3,477 3,516 3,285 3,342 SE 
= w ZE 1 E "E n ( 
209 216 186 183 213 183 221 2,479 
11,428 11,106 11,118 10,824 11,088 10,563 10,945 135,943 
252,624 258,408 255,712 248,389 258,057 248,336 255,860 3,056,779 
263,407 272,184 269,665 253,288 266,949 257,064 264,322 3,202,585 
8,421 8,336 8,249 8,280 8,324 8,278 8,254 8,375 
1,157 1,160 1,080 1,100 1,074 1,139 1,127 13,134 
Nebraska Nebraska Oil and Gas Conservation Commission. 
Nevada ........----..-- Nevada Bureau of Mines and Geology. 
New Mexico New Mexico Oil Conservation Commission. 
New York .....-.----.- New York State Geological Survey. 
North Dakota ........-.-- North Dakota Geological Survey. 
Ohio 52252222 ccc Ohio Department of Natural Resources. 
Oklahoma ........-.--.- Oklahoma Corporation Commission and Oklahoma Tax Commission. 
Pennsylvania Pennsylvania Bureau of Topographie and Geologie Survey. 
South Dakota .........- South Dakota Geological Survey. 
Tennessee Tennessee Department of Conservation. 
Texas ĩ⅛»W—:ĩA %ðͤ secu The Railroad Commission of Texas. 
Deen uba caia Utah Oil and Gas Conservation Commission. 
Virginia Division of Mines and Quarries, Virginia Department of Labor and 


West Virginia 


Wyoming 


Industry. 
West Virginia Department of Mines. 
Wyoming State Oil and Gas Conservation Commission. 
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Table 7.—Percentage of total U.S. crude petroleum produced, by State 


State 1971 1972 1973 1974 1975 
Texas 85.4 37.7 38.5 89.4 40.0 
Louisiana ..---...---...--.---------- 27.1 25.8 24.7 23.0 21.3 
Californian 533 10.4 10.0 10.0 10.1 10.5 
Oklahoma ` - 6.2 6.0 5.7 5.5 5.3 
Wyoming 4.3 4.0 4.2 4.4 4.4 

ew Mexico ee 8.4 8.2 3.0 3.1 3.1 
Alasskā occiso asias 2.3 2.1 2.2 2.2 2.3 
¿E CA ee 2.3 2.1 2.0 1.9 1.9 
Miss issipia 1.9 1.8 1.7 1.6 1.5 

¡AAA 7 . 8 1.0 1.2 1.4 
Feri, l T L. 2 .5 1.0 1.1 1.4 
Gee 8 8 9 1.1 1.2 1.2 
Montags eai e 1.0 1.0 1.0 1.1 1.1 
DINOS Losas ³ aani 1.1 1.0 .9 9 9 
Michigan -m . 3 4 4 6 8 
North Dakota _____- ~~~ __--________ .6 .6 .6 .6 7 
Arkan ass .5 .5 .5 .5 .5 
Alabama ... . . _ 2 3 3 .4 .4 
ORIO- i eus re 8 2 .9 3 3 3 
Other States 1.1 1.0 .9 .9 1.0 

Total get 100.0 100.0 100.0 100.0 100.0 
Table 8.—Well completions in the United States, by quarter * 
Total 

1st 2d 3d 4th AAN 
quarter quarter quarter quarter Number Per- 
cent 

1974: 
Oil. EE 2,590 3,152 3,417 3,625 12,784 40.3 
Gas EE EE 1,805 1,802 1,622 2,011 7 240 22.9 
77ö;o!b EE 2,584 2,743 2,914 3,433 11,674 36.8 
Total ˙³˙¹˙¹ ]%⅛˙ẽ᷑ᷓ0̃ do 6,979 7,697 7,953 9,069 31,698 100.0 

1975: 
Oil E A TAI 3,742 3,525 4,012 5,129 16,408 44.0 
ETE c AA A 1,782 1,469 1,984 2,345 7.580 20.4 
J) A A m 3,035 2,971 3,183 4,058 13,247 35.6 
Total a si ias 8,559 7,965 9,179 11,532 37,235 100.0 


1 Excludes service wells. Data by quarters adjusted to agree with annual totals. 
2 Includes condensate wells. 


Source: American Petroleum Institute. 


1083 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


qu Jo pus 38 $930U300] 398 


£03 ert 88 97 381 29 21 I 7777 22 c E ce rA 
LU 61 PN q II OT ME I j 8 wjoxwq "nos 
668˙1 89 079 169 802'T 69 897 ee E srugA[Asuuaq 
== -> = = e SCH == J)) ĩ ðͥ“' eee ee ne EE uoSe1Q 
9798 9931 889 ERT 4908 DIr M. 6yTT EEN O 
0ZZ'I 911 999 029 88.'T ULT 09011 / ae ee aie ee ge )) oyo 
20 881 SS 69 Lor $8 Sg ))) le ee tan EDI UI 2 Mod {JHON 
Z 2 m = II II S Se J x vuos YHON 
768 91 982 251 862 IP 86 esI SEENEN EE X10X MIN 
$IC'I 693 LTS Ley SZT 218 897 098 OMXIN MIN [BIOL 
3n 181 091 998 09, 292 112 Leg EEN seg 
009 eL 198 TL 898 89 896 „ . .. n 1SƏ A. 
1o91XƏJN MIN 
y y E d 3 ó T Sp . 8 SPSASN 
88€ £92 I vL 0g2 981 9 07 ee 5 v‘ 
016 189 6¹ 001 319 157 971 09 !.. SO vumuof 
22 qI I 9 28 $6 8 L F )))! ee TE JANOS! 
195 LES 18 88 GA 658 93 19 J 8 — SU ~~ [ddISSISStyN 
919 VIS 88 691 207 e 29 gtt 5 „ 3 8 UB SUYA 
I I x kn 8 1 1 JJ DD cM MURS REM ONERE Ud DVDS pus[A4repq 
980.8 ges" 918 996 0417 991“I 68L O ˙ w dia SE poene ” wuvjsmoT [jo], 
979. $87 SH IST 199 yog IT 912 1717277... M PELIS — — ~~ __aaoysyo 
oot I 699 032 ELE 886 997 061 €86 77... nos 
82261 817 ety 805 TATI 288 897 93€ EE HON 
: BUBISINO"] 
Eed 
816, 165. 831 708 899 988 Lët 961 AS — . T Amun 
630 8 Lea t 885 WA 069% ZISTI 688 77... d ee sesuvy 
T7 -7 2 8 e JJ ou uet MM NE JV) 86 BAO] 
SLE 113 LT 271 92 613 12 „.f AAN EE BuBIpUy 
936 Lët 9 09* 962 Lë II 7 ee ee U 6 E UTEE Stot 
I I se Ss 3 2 ER s 6 J)! 8 idi 
8 € E ~~ q q M 77 C 7) A 8131091) 
97 I$ Mad qI gp 9$ Se 6 J)) 8 vphol Y 
167.1 899 008 83€ 988 LIV 103 812 JJ) 8 op udo 
voc 6 vot 97 VEER) 0961 518 69 Hog p ene ce ere oe „„ Bruo [BH 
188 191 ES Lët LTE LLI ty 38 8 REENEN SESUBAL Y 
2 ó ES TI 8 Ss So 00 Sener oe tree eee onan guozLI V 
89 91 y yy 88 L y Lë EE SE vis 
OTT v9 93 03 86 99 91 SE, EE EE wvureqer y 
SESE 
1870.L Aig s 80 10 ISO, 4d s 99D DO 


Y911ISIp pus 
SL6I 7761 4SID pus Ə1g3S 


t 9838 Aq “S938IS PHUN q ur suorjo[duroo / - o[qe L 


MINERALS YEARBOOK, 1975 


1084 


'ejn3nsu[ une[orjeqd UBIIIMY :əoInoç 


epror pus “eueqe]y ‘Iddississi, “euersino'] ‘sexay, JO sees 94} Jo 819394 SOO Oo SN JO J[NH SIƏA02 8318 eu 'pesuo[ Jo paddeur A[snotAa.Id zou 
S1938M (SOO) Asus [eyuaurjuooy 193nQ Pe[[o13uoo Á[[8.19PIJ 4107 JUIVWIIZBUBAN PUBT Jo nvaing 343 Aq p3IBUSISIP ‘VIIB Mau € SI UJIYILON “O9IXƏ] JO JMI ç 
I "Saa 93esuepuoo sapn[ou z 
SLI A 3914198 sspnlioxꝗ + 


988˙＋8 Lë ert 089“, 80F'9I 869'18 pL9 II 0432 A ON 833835 PUN [BOL 
78 78 SS "I 51 PI „ Ronda e UISYJIOU ON, JO j[n5) 
898 I 999 8L 039 336 0€9 0) SIE, A A A Zumo M 
162 911 999 0 6 GU 999 ) ñęñ A NA qua IEEE SIUIZIIA 389M 
98 8 93 (4 T9 9 qg J) CCC NCC 557 MM CA s M BIUIBIIA 
561 99 61 OTI 961 99 el JJ o A ß CA S ue1n 
980“3T LL8'8 Sel 6 ¥L0°9 623'6 y82 8€ OCH) 4A) A / EE Seat, [80L 
GLI 091 81 BH 891 IFI TE p IA e eet ae S 3:10qSpg Oo 
189 9291 70 818 SLY. 851 971 160-0 886 OT PSIA 
56971 839 58 886 LOTT LO 001 rr .cc. .. 6 Jof 
0611 9 91 186 288 861 GZ ãõõõã ͤ ĩ TIE V8 PISIA 
581 103 OST SGp CN) 591 Lët lte eege 8 PISIA 
SSIt PLS $66 919 186 9 888 ß AD RAR a OL PUIA 
885 T 989 LZZ OLS GIN? 859 881 ß a eee GL PIYA 
OLE 871 OL 391 56 981 10 8 "TRAS A SA A 9 PIA 
921 16 93 OV 881 06 91 DU. — à ſſ d ĩ⁊ĩ u AAA q 1012810 
186 988 607 281 918 03€ 93€ DES. EER EE P priista 
£86 36€ $16 82€ 856 817 391 J)) d ⁊ a € Pusa 
SLL LYS $68 80 J 619 818 063 LS Ta E Se S Z pusa 
938 LIZ 601 665 999 20 96 ) EE EE URSUS EN I PSI 

: Seat, 
(Kat 41 s $8) DO [80L AG s 880 DO 
SE J9113S1P pus 293838 


9261 Plet 


Danugoct-— 33838 Aq seis Dan oq ur suonə[duro2 11 — 6 AQL 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 1085 


Table 10.—Producing oil wells in the United States and average production per 


well per day, by State 
Producing oil wells 
1974 1975 
State Approximate Average Approximate Average 
number of production number of production 
oil wells per well oil wells per well 
producing per day producing per day 
Dec. 31 (barrels)! Dec. 31 (barrels)! 
Aa ⁵ĩ A e dd 582 62.5 608 62.1 
Alaska eon oo a TF 199 989.4 205 947.2 
Ih ³oÄĩwm casi 25 76.5 28 65.7 
Arkansas Ee 7,235 6.3 7,308 6.1 
California: 
South: Lee 8,923 38.8 8,758 38.1 
Central coastal ee 6,022 35.2 6,108 33.0 
East centrakl2lL 2 25,468 13.4 26,095 13.4 
N! A zz 66 23.6 68 19.4 
Total California 40,479 22.4 41,029 21.7 
DoOlOFAdO- suscitan alada EE 2,174 49.2 2,450 45.1 
Florida .... . sonoras 55 136 703.8 143 822.4 
o Loo A A AI RA 23,630 3.1 23,373 3.0 
Indians coco narrada sia o asa 2 4,376 3.1 4,798 2.8 
Kansas · u ͤ AAA su sas 241,755 4.1 41,945 3.9 
Kentucky -_... .. ENEE 14,127 1.5 13,905 1.5 
Louisiana : 
Gulf coast ss s s 4 2 12,858 147.5 2 12,535 132.4 
Northern FFF 215,115 7.1 215,199 6.7 
Total Louisiana 222 2 27, 973 72.3 227.734 64.0 
Michigan: 2-2. 26 ho eee Se 4,201 12.4 3,655 17.0 
Mississippi .........- AE E A ns a s 2,254 54.0 2 2,287 56.9 
Montana ³ðN asi 3,103 28.8 3,247 28.3 
Nebra — cke 1.127 16.2 1.190 14.5 
New Mexico: 
South western RC 12,274 17.9 12,625 19.5 
Northwesteeer nnn 1.030 16.7 1.090 16.8 
Total New Mexico 13,304 17.8 13,715 19.3 
New York __ — — 444444 „«„4„„7&F 2 5,475 .5 2 4,975 .5 
North Dakota 22222444445 2 1,488 37.3 1,994 32.2 
(ei ee eee 8 16,658 1.6 16,611 1.6 
Gehen eet eg 71,797 6.7 71,576 6.2 
Pennsylvania `... e 32,095 . 3 32,095 3 
South Dakota ...... . . ico lis tudese 31 46.7 38 37.5 
Tennessee AAA y Pcmess 154 19.1 172 11.5 
Texas: 
District. ; -2 10,320 5.2 10,546 4.8 
District 02 ondo e o es das 4,488 43.2 4,544 41.2 
District 0392222222222 9,769 49.5 9,564 47.2 
District EEN 7,108 20.5 7,097 17.2 
District B52 2,557 23.2 2,578 21.6 
District 06, except East Texas 5.059 46.3 4,961 44.6 
East Texas e -= 13,207 14.8 12,902 14.5 
District 788222222222 10,179 9.7 10,336 9.4 
District O7 Cb 7,449 11.5 7,564 14.3 
District 08 BBB 35,895 21.1 36,837 19.0 
District 08A F 17,493 57.3 18,116 56.9 
District 09 __ ee Se 24,579 4.6 24.419 4.8 
District 10 ...... ee 11,604 5.0 11,644 4.9 
Total Texas `. ee «4 159,702 21.7 160,603 20.9 
Utah- o Su EEN F 21,076 104.4 1,328 96.6 
West Virginia.. 2 13,650 .5 213,750 .5 
Wyoming A IA 2 8,656 47.1 2 9,450 41.1 
Other States : 
issou EE 157 1.1 163 1.0 
Nevada ____._.__________.__ ⁄ V6É<3c:Ó⁄_6—=SOOəO vS P PPS 9 47.1 6 42.0 
Virg inis 76 3 5.5 7 1.6 
Total United States 497,631 17.6 500,333 16.8 


1 Based on the average number of wells during the year. 
2 Estimated by Bureau of Mines; all other numbers of producing oil wells furnished by State 
agencies, 
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Table 11.—Production and reserves of crude petroleum in leading fields in the 
United States 
(Thousand barrels) 


Production 


Total | 


Field 1 State Estimated 
1974 1975 discovery 2 reserves 

Wasson - —- Texas 86,784 93,763 972,886 535,690 
Kelly-Snyder - „„ 76,433 72,706 832,501 517,499 
East Texas -- EARE cascepues 12,812 68,731 4, 310,446 1,689,554 
Wilmington California 65,382 65,623 1,747,359 32,000 
Slaughter _-------------------- Texas 47,033 46,250 641,715 115,750 
McArthur River Alaska 39,191 41.132 294, 473 208,500 
Hawkins -.------------------- Texas 2.2.2... 39,630 40,750 576,447 248,553 
Midway Sunset ——— California 4,920 87,080 1,264,590 380,000 
Jay ä Florida- 33,166 33,825 109,208 233,792 
Sho-Vel- Tum Oklahoma 34,250 82,600 1,035,056 264,944 
Hasting, East and West Texas 27,912 27, 986 30,927 225,276 
Eugene Island Block 330 ...... Louisiana MCA 19,747 27,903 68,391 162,851 
Kern River alifornia .... 26,765 27,712 662,232 800,000 
Webtttt Texas 24.762 25,076 438,033 200,925 
om O' Connor 00. eben 25,667 24,770 521,180 178,820 
Seminole All _.. ----do .-..-... 20,102 23,929 243,276 71,724 
Bay Marchand Block ........ Louisiana 32,632 22,416 451,950 198,050 
Greater Altamont Utah . ... 21,898 22,115 681,312 206,320 
Conroe A ee Texas 21,737 21, 375 562,034 174,966 
Range 222 Colorado 20,284 20,481 534,826 179,168 
Spraberry Trend ..........-.-. Texas 18,190 18,611 398,244 111,756 
7 A AAA e 18,192 18,093 623,539 976,463 
West Delta Block 30 .......... Louisiana 22,586 17,731 330,193 119,807 
Grand Isle Block 43 ........... 3 20,999 17.592 181.261 188,811 
Huntington Beach ............. California 19,035 17,234 941.025 125,000 
Cowden North -..... .. ex ass 14.954 16,479 293,299 148,521 
Goldsmith All LL sold uso mc 17,481 16, 475 595,133 79,867 
Cowden South (Foster, Johnson) ....do ........ 16,714 16,010 315,623 84,377 
Van and Van Shallow o 16,264 15,978 435,362 114,638 
Thompson 1117 A A do 16,319 15,294 385,365 114,635 
Empire Abo New Mexico 12,267 15,225 126,396 78,604 
Caillou Island .......--.-.-..--- Louisiana ....- 18,023 14,085 580,933 190,965 
West Ranch .............. BEN VE EE 14,560 13,834 285,246 82,754 
Levelland . do 12,391 13,830 246,888 108,662 
San dee California 12,877 13.828 288, 008 120,000 
Dos Cuadras 2222 ee 14,990 13,697 115.940 79,000 
Cogdell Area 222 Texas 10,237 13,163 201,081 118,919 
South Pass Block 24 .......... Louisiana 15,223 12,868 384,344 105,656 
Vacuum A New Mexico -- 13,152 12,519 287,505 112,495 
McElroy .-...---------- Texas 11,820 12,114 321,632 87,886 
Salt Creek .ʻ..---------------- PA, A 13,093 11,726 138,389 91,611 
Panhandlle F 12,347 11,470 1,295,055 119,945 
Grand Isle Block 16 ........... Louisiana 13,156 11,377 22,429 127,571 
Oregon Basin Wyoming ....- 11,854 11,305 251,620 88,346 
Ventura A California 11,393 11,286 804,644 97,000 
Fairway — ee NN en Texas 13,741 11,214 134,917 78,020 
Salt Creek .........-.-..--..-- Wyoming 13,284 9,839 552,446 67, 185 
South Pass Block 27 Louisiana ....- 11,568 9,528 268,454 116,546 
Belridge South ..............-- California 8,544 9,347 204,178 78,000 
Sooner Trend 4«õ4õ“ Oklahoma 9,810 9,140 208,554 55,446 
Main Pass Block 41 ..........- Louisiana ..... 10,396 9,058 153,576 126,423 
West Delta Block 58 „doo 10,035 9,026 47,117 152,883 
Swanson River Alaska -..-..... 9,741 8,676 162,998 60,200 
Bell Creek Montan 9,345 8,615 77,438 88,989 
Middle Ground Shoal .......... Alaska 9,033 8,584 96,247 89,300 
South Pass Block 665 Louisiana 10,105 8.471 54,664 135,836 
Ship Shoal Block 208 ......... 0 10,559 8,361 100,867 124,133 
Greater Aneth ............-..-- Utah 2.222 7,927 8,302 268,556 47,556 
West Delta Block 7 Louisiana  .... 7,654 8,268 136,487 138,513 
Elk Basae ns Wyoming 8,887 8,007 457,554 60,647 
West Cote Blanche Ba ouisiana  .... 7,880 7,877 155,193 94,807 
Garden Island Bay ----------—- dudo mesas 8,403 7,504 182,333 74,004 
Anahuae  . .......-----2-2--2-22 Texas 8.949 7,462 256,221 98,779 
Anton-Irish __ O -------- 4,800 7,416 81,143 33,696 
Fullerton Alll]l. do 6,756 7,127 245,544 145,873 
Doce A A A A ER SPD 


1 Fields under 7 million barrels not shown for current year. 


2 Includes revisions, if any. 


Source: Oil and Gas Journal. All figures are preliminary. 
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Table 12.—Estimates of proved crude oil reserves in the United States on 
December 31, by State * 
(Million barrels) 


State 1971 1972 1973 1974 1975 
Eastern States 
¡o ome e EDS 209 175 152 160 161 
Indiana: 12:222 ðVuſ A xe EN 29 27 24 22 
Kentucky ð d roda ta 52 48 40 37 39 
Mies 59 62 72 82 93 
New York ..--2-09299 10 9 11 10 
GI ³ 129 127 125 124 121 
Pennsylvania 47 37 40 50 48 
West Virginia 244445 52 34 32 32 32 


Total ..-..-- —À— ——— E 589 521 496 520 526 


Alabama eat 61 57 54 69 61 
Arkansas ..-.----22222-2222222222.2222-- 118 113 106 106 96 
Florld&. . emere 204 208 184 303 263 
DEU. ee bees ee 502 453 401 395 364 
Louisiana 22 5,399 5,029 4,577 4,227 3,827 
Mississippi -.-.-.---.---.-.-..--..-.--- 342 313 291 261 231 
Nebraska _. 22222 36 31 28 27 28 
New Mexico E «2 657 583 643 625 588 
North Dakota `. 444 174 166 179 173 158 
Oklahoma (ua a A 1,405 1,303 1.271 1,232 1,240 
TEA o 13,023 12,144 11,757 11,002 10,080 
TOUR A ES 21,921 20,400 19,491 18,420 16,936 

Mountain States : 
Colorado -.-------------------------- 833 326 305 289 276 
Montana ns eic 228 241 219 207 164 
tO Ko A Du 166 244 264 251 208 
Wyoming 997 950 917 903 877 
Total ˙ùùêↄÜ ẽ ] WA 1.724 1,761 1,705 1,650 1,525 
Pacific coast States : A A A 
ATA ee eee eee 410,116 410,096 410,112 10,094 10,037 
California 3,706 3,554 3,488 3,557 3,648 
f ³·à 13.822 13,650 13,600 13,651 13,685 
Other States LLL LLL LLL LLL LLL 7 7 8 9 10 
Total United States 38,063 36,339 35,800 — 34.250 32,682 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute. Included are 
estimated quantities of crude oil which geological and engineering data demonstrate with reasonable 
5 to be recoverable from known reservoirs under existing economic and operating condi- 
ions. 

2 Includes offshore reserves. 

Includes Arizona, Missouri, Nevada, South Dakota, Tennessee, and Virginia. 

t These data include the estimate of proved reserves in the Prudhoe Bay Permo-Triassic reser- 
voir, discovered in 1968. The estimate is based on the analysis of extensive engineering and geo- 
Sii data ; however, revisions may be required when actual production performance becomes avail- 
able. 
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Table 13.—Refinery receipts of domestic 


(Thousand 
Total Interstate 
Location of refineries receipts Intra- District II 
2 of PAD 
receiving erude domesti state dis- 
oil See C receipts trict I, Ill., Ky.  Nebr. 
oil total! Ind, Kans. Ohio, N. Dak., Okla. Total 
Mich. Tenn. S. Dak. 
District I: 
Delaware and 
Maryland ....... 5,153 — 4,975 -- ES ER SR Eus a 
Florida, Georgia, 
Virginia 831 SÉ EH = SA e ER ET S 
New Jersey ...... 11,954 c 670 i E = ER ae " 
New Vork 6,545 c — 2,344 111 e es = 2,455 
Pennsylvania 
East __ 14,233 — 1,932 ER Se = z e he 
West 16,553 3,081 945 1,582 701 5,855 id 876 9,014 
West Virginia 5.715 2,356 PE oe -. 3,359 SE kees 3,359 
Total 60,984 5,437 8,522 3,926 812 9,214 = 876 14,828 
District II: 
Illinois 268, 322 15,461 200 -. 2,629 -- 1,808 17,151 21, 083 
ndiana ..... Map 133,225 1,469 429 2,468 2,752 732 5,515 10,971 22,438 
Kansas 133,510 60,707 SS =a = Gg 740 25,926 26, ,666 
Kentucky and 
Tennesse 45,422 3,660 3,044 8, 055 al 96 T" M 8,151 
Michigan 32, 368 17,032 > SP PS ne na n e 
innesota and 
Wisconsin 8,768 SN Ke m S — 4,489 406 4,895 
Missouri and 
Nebraska 33,440 E ds m 327 zx -. 2,438 2,765 
One Dakota .... 14,616 13,312 " Za ta a EM a Lc 
io: 
East .......-- 8,281 iS De 752 -— Sé Ss 7 759 
West 121.684 59 z5 9,459 = == -— 595 10,054 
Oklahoma 164.008 114,305 NE — 1,024 EN m ne 1,024 
Total ---------- 963,644 226.005 3,673 20,734 6,732 828 12,047 57,494 97,835 
District III 
Alabama 12,696 1,796 5,807 da ot NA Ee ENG P 
Arkansas 19,200 13.292 — Sen c x -- P u 
Louisiana 462,921 362,207 11,794 i xe = = z 165 165 
Mississippi ....... 59,889 15,469 ens E " M E SÉ sé 
New Mexico 29,034 28,633 Sc T us da Wa * 
Texas ` 903.812 165,811 12.786 zc 353 ES — 4,912 5,265 
Total acubuisdo: 1,487,552 1,187,208 30, 387 E 353 "e -. 5.077 5,430 
District IV 
Colorado 16,037 4,498 SN D Bee SCH — eas Che 
Montana 29,583 9,766 m ERN HN RS 12 said 12 
Utah: _.... 42,818 17,736 e M Së ee e Gs 222 
Wyoming 50.438 47, 338 me E e ae =n WS ele 
Total A 138,876 79,338 NA Ed ME iu 12 "x 12 
District V: 
California 371,627 313,639 "m NS MS "€ Sá us c 
Other States 25,059 20,736 Gs xi = x NE: at SE 
! 396, 686 334,375 Sa 8 p Ls EX zi ae 
Total United 
tatess 3,047,742 1,832,363 42,582 24,660 7,897 10,042 12,059 63,447 118,105 
Daily average 8,327 5,006 116 68 22 27 3 173 323 


1 Includes receipts from Florida, 41,595; New York, 790; West Virginia, 197. 


2 Includes receipts from Alaska, 47, 404 ; Arizona, 28; California, 993; Nevada, 12. 
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crude oil in 1975, by State and PAD district 
barrels) 


receipts from— 


District IV 


District 111 Dis- Total 

trict inter- 

Ala., V state 
ME La. N. Mex. Tex. Total Colo. Mont. Utah Wyo. Total total? receipts 
E 178 uc Sch 178 A ds n SE -— s 5,158 
813 18 Es m 831 zs eh ue ag Em -— 881 
608 2,179 us 8,502 11,284 LS e SS P m SR 11,954 
Sos 2,671 SE 1,331 4,002 88 de zc ES 88 - 6,545 
997 660 -- 10,644 12,301 = dE - imm SS ü 14,233 
mt 838 im 954 1,792 s 769 Es 952 1,721 pe 13,472 
Nn ER Ge lx M ES e = SE SCH xc 3,359 
2,413 6,544 -- 21,431 30,888 88 769 e 952 1,809 En 55,547 
2,394 55,501 36,383 114,910 209,188 2,539 2,236 804 16,811 22,390 252,861 
-- 16,351 11,285 59,808 87,444 694 10,907 -. 9844 21,445 131,756 
738 79 -. 21,032 21,849 3,044 1,020 1,022 19,202 24,288 ze 72,808 
876 23,859 PT 4,896 29,631 "T ET gs 936 936 ix 41,762 
61 7,972 m Se 7,433 E n -. 7,908 7,903 2 15,886 
ais - ER 1,211 1,211 =e 2,026 m 636 2,662 e 8,768 
de -. 2,870 26,059 28,929 16 654 -- 1,076 1,746 = 33,440 
us m c E es SE 1,304 88 > 1,304 s 1,304 
s 5,145 e 2,317 7,462 Sen a 60 60 a 8,281 
2,729 46, 632 1,498 66,515 107,374 38 59 — 4,100 4.197 E 121,625 
TH 2,439 45,280 47,719 94 235 631 960 49,708 
6,798 154,939 54,475 332,028 548,240 6,425 18,206 2,061 61,199 87,891 € 737,639 
5,040 53 = m 5,093 m Lo SE — ane Se 10,900 
M 813 PEN 5,095 5,908 Weg e == = = = 5,908 
15,746 46 ME 72,963 88,755 em a dic, a nis e 100,714 
— 44,420 Wës — 44,420 s " Ze SS 44,420 
= Ss = a 367 =e " 373 28 401 
9,809 94,262 10,775 — 114,846 1,626 -. 3,257 = 4,883 221 138,001 
30,595 139,594 10,775 78,058 259,022 1,993 — 3,263 zu 5,256 249 800,344 
os T "T Lc SE 55 256 2,797 8,486 11,539 Š 11,539 
-— sE me ce Ges me S 805 19,805 x 19,817 
a m m E — 17,372 784 -- 6,926 25,082 B 25,082 
= Ea 3 ae 3 1,784 498 815 De 3,097 Së 3,100 
aur ma 3 iz 8 19,156 1,538 3,612 35,217 59.523 "n 59,538 
ie du faz zŠ — 1,896 — 11,619 -- 13,515 44,473 57,988 
Se 608 608 3,715 4,323 


39, 185 301,077 65,253 431,517 837,653 29,558 


Kei 
o 
E: 


82 


178 


1,179 


2,289 


81 


12,227 


24 


14.123 48.188 


62,311 


20, d 21, pe 97, 366 168,602 48,437 1, 215,379 


461 


132 


3,321 
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Table 15.—Supply, demand, and stocks change of refined products, 1975 
(Thousand barrels per day) 


I II 
Supply: 
Refinery output `... 1,522 3,545 
Natural gas liquids output 35 236 
Unfinished oils rerun ..........- — 53 +4 


Other hydrocarbons and crude 


transfers 
Receipts from other districts: 
District I l! Gg 179 
District II ---..----------—- 87 P; 
District III 2,903 635 
District IC es 27 
District V ~....--.--____-__. 1 a 
mo. eenaa 1.578 135 
Total new supplß 2 — 33 +19 
Stock change!!! 6,076 4,766 
Total supply 6,109 4,747 
Exports -... iden 15 12 
Shipments to other districts: 
Districts I v0. a ie See Set 87 
District II o 179 ES 
District III _ À 4 79 
Distriet IV __ ulmo 2s 13 


District V 


3 5.911 4,556 


PAD district 


III 


IV 


141 
14,080 


2,023 


19 
2,211 


16,291 


1 Plus sign represents a stocks increase, which is subtracted from total new supply; minus sign 
represents & stocks decrease, which is added to total new supply. 


Table 16.—Supply and distribution of crude oil, 1975 
(Thousand barrels per day) 


I 
Crude oil supply: 
Domestic production including 
lease condensate -.---------------- 133 
Receipts from other districts : 
District I __ l -= zm 
District II oct a tas 41 
District III ___ oia 83 
District CVI 5 
District V cio dico obs e 
Imports ------------------------- 1,237 
Total new suppdlßf/ 2 1,499 
Stocks change — 3 
Total supply .....----------------- 1,502 
Crude oil distribution: 
Crude runs to stills _.....-.---------.-- 1,407 
Transfers to vroduets a: 
Shipments to other districts : 
District !!!!! v M 
District: II __ ees 10 
District III 84 
District IV—xx -------.------ = 
Dit!!! 8 Ze 
Exports) ß e BS 
LOSHOS zL. cuc a Roca lot 2 
Crude oil unaccounted for, 1 


II 


883 
10 
1,502 
241 
774 
3,410 


+10 
3,400 


3,412 
2 


PAD district 


111 


83 


—41 


IV 


Total 
I-IV 


7,299 


3,253 


10,553 
+16 
10,537 


10,505 
9 


1,076 


1,965 
1,937 
8 


1 
—18 


gege 


1 Plus sign represents a stocks increase, which 


represents a stocks decrease, which is added to total new supply. 


is subtracted from total supply; 


minus sign 
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Table 18.—Input and output of petroleum products at refineries in the United States 
(Thousand barrels) 


1971 1972 1973 1974 1975 P 
INPUT 
Crude petroleum : | 
Domestic enee A AA 3,481,543 3,473,880 3,359,946 3,168,596 3,047,014 
Foreign! -- — 606266 806.988 1,177,808 1,260,130 1,494,412 
Total crude petroleum 4 4,087,809 4,280,862 4,537,254 4,428,726 4,641,426 
Unfinished oils rerun (net + 43,608 51,518 +45,768  -L-37,851 ＋ 12,664 
Total crude and unfinished oils rerun .. 4,131,417 4,382,381 4,688,022 4,466,077 4,554,090 
Natural gas liquids: 
Liquefied petroleum gases 79,695 85,193 80,221 80,217 89,662 
Natural gas oline 3 166,222 164, 062 160,350 147,603 134,087 
Plant condensate ..... . .  . -------222-22 39,020 53,190 56,911 44,596 35,570 
Total natural gas liquids .............- 284,937 302,445 297,482 272,416 259,319 
Other hydrocarbons and hydrogen 2 ___________ 6,074 10,118 10,716 13,057 13,779 
OUTPUT 
Gasoline : 
Motor gas oline 2,179,098 2,298,775 2,882,418 2,320,488 2, 378, 960 
Aviation gas oline 18,457 16,993 16,413 15.895 13,718 
Total gasoli nes ækk 2,197,550 2,315,768 2,398,831 2,336,383 2,392,678 
Jet fuel: | 
Naphtha-type 3 ..........------.-.---..--- 85,817 76,565 65,997 71,175 65,620 
Kerosine-type E, 219,348 233,464 247,692 233,889 252,361 
Total jet fuel? q y 222222 304,665 310,029 313,689 305,064 317,981 
Ethane (including ethylene) ...............- 9,266 9,197 9,194 6,330 4,055 
Liquefied refinery gas: SENEC MM MEME EM 
For fuel une 88,648 84,514 89,570 81,561 80,514 
For chemical use ................--.- 32,304 36,668 38,062 35,433 28,819 
Total liquefied refinery gas 120,952 121,182 127,632 116,994 109,333 
Kerosine 3 22- --—- -=-= EE 86,256 79,027 79,422 56,646 55,495 
Distillate fuel oil? __ _.-.--------------—- TM 910,727 962,405 1,029,343 973,764 968,436 
Residual fuel oil ~~~... ~~ ~~ ~~~ A el 274,084 292,519 354,597 390,491 450,957 
Petrochemical feedstocks : 
II; a ee 16,158 14,678 12,428 14,375 15,723 
Naphtha-400 ........-.-..-----..-.-----.-- 54,096 57,027 57,155 62,568 54,770 
Other uc la 40,694 52,321 62,981 57,821 51,694 
Total petrochemical feedstocks ...... 110,948 124,026 132,564 184,764 122,187 
Special naphthas3 __ . -_~-_______ o. 28,255 82,096 32,873 33,362 27,200 
Lubricants: 2 2.3236 Eed GE 65,473 65,349 68,742 70,694 56,221 
Wax (280 pounds—1 barrel!) 22 6,939 6,148 6,768 6,929 5,665 
Coke (1 short ton— 5.0 barrelss 2 109,114 119,765 132,290 123,746 129,241 
Asphalt (1 short ton— 5.5 barrels) -........- 157,039 155,294 167,884 164,237 143,957 
Road oil eege s s s s s 8,755 7,943 7,826 7,162 4,944 
Still gas for fuel _.. . oo 156,967 170,998 176,758 175,724 175,351 
Miscellaneous 14,271 15,864 18,795 24,515 81,269 
Processing gain (—) or loss (L) 2 — 139,433 — 142,161 — 165,488 — 175,255 —167,782 


P Preliminary. 

1 Includes some Athabasca hydrocarbons. 

2 “Other hydrocarbons and hydrogen" is defined as including all hydrogen, process natural gas, 
tar sand bitumen, gilsonite, shale oil, and other naturally occurring hydrocarbon mixtures con- 
sumed as raw materials in the production of finished producta. 

3 Production at gas-processing plants shown as direct transfers and omitted from the input and 
output at refineries. 
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Table 20.—Input and output at refineries 
(Thousand 
District I District II 
East Appa- Appa- Ind., Minn., Okla., 
55 lachian Total lachian ni., Wisc., Kans., 
No. 1 No. 2 etc. ete. ete. 
INPUT 1974 
Crude petroleum : 
Domestic ........-.-.--.-- 61,851 24,231 86,082 18,467 610,850 21,190 323,251 
Foreign! ...........--.--- 392,802 35,297 428,099 7,378 1 170.739 59.998 9,665 
Total crude petroleum -.. 454,653 59,528 514,181 20,845 781,589 81,188 332,916 
Unfinished oils rerun (net) --- + 32, 510 +653 ＋ 33, 163 +748 — 2.489 — 69 + 188 
Total crude and unfin- 
ished oils rerun 487,163 60,181 547,344 21,588 779,100 81,119 333,104 
Natural gas liquids : 
Liquefied petroleum gases . 248 128 376 718 16,230 2,406 11,810 
Natural gasoline .........- 263 xs 263 "d 5,288 3,548 12,762 
Plant condensate .........- 825 2,505 3,330 221 10,343 4,546 30 
reg 1 gas 
JJC] cena 1.336 2,633 3,969 934 81,811 10,500 24,602 
Other livdrccarbora and 
hydrogen 901 SR 901 ge 711 La 288 
OUTPUT 1974 
Gasoline : 
Motor gasoline?;h d 231,464 24,578 256,042 12,604 448,346 48,637 199,788 
Aviation gasoline e 264 — 264 e 1,829 = 459 
Total gasoline? ......... 231,728 24,578 256,306 12,604 450,175 48.637 200,197 
Jet fuel 
Naphtha-type ...........-.- 2,677 620 8,297 BS 7,080 1,023 6,994 
Kerosine-type ............- 9.267 510 10,137 i 84,872 1,622 9,277 
Total jet fuel 12,304 1,130 13,434 = 41,952 2,645 16,271 
Ethane ( including ethylene) -.- 17 BE 17 EN 76 ES 442 
Liquefied gases: 
For fuel use .............. 10,290 1,010 11,300 448 15,176 1,514 5,995 
For chemical use 5,712 SR 5,712 o 3,108 En 790 
Total liquefied gases 16,002 1,010 17,012 448 18,284 1,514 6,785 
Kerosinee9?s 3,691 1,591 5,282 704 12,120 195 828 
Distillate fuel oil? 2222 120,524 15,454 135.978 4,781 167, 594 22, 460 85. 995 
Residual fuel oll 49, 059 7,105 56,164 2,093 48, 612 6.595 8,475 
dee feedstocks : 

A AS EA aZ 792 62 854 e 2,664 SÉ 89 
Naphiha-400% 1 5, 456 UN 5,456 t 3,777 EN 1,052 
Other o L.L 88 482 742 1,224 A 1,954 mas 188 

Total petrochemical feed- 
stocks `. en At 6,730 804 7,534 zi 8,395 ES 1,329 
Special naphthas 3 ____ 27 205 282 245 4.501 SEH 2,473 
Lubricants : 
Bright stock 719 1,388 2,107 Et 841 2a 733 
Neutral 2,502 2, 833 5,335 = 3,051 um 3,031 
Other grades 4,265 391 4,656 éi 1,772 e 1,781 
Total lubricants ........ 7,486 4,612 12,098 =x 5,164 SS 5,495 
Wax (280 pounds—1 barrel) : 
Microcrystalline `... 78 142 220 De ER Es 296 
Crystalline-fully refined 362 70 432 EN 232 e 261 
Crystalline-other .........- 18 890 408 mc 184 ge 437 
Total wax ........--...- 458 602 1,060 E 416 =s 994 
Wax (280 pounds—1 barrel) : 
Coke (1 short ton 5.0 barrels). 11,607 395 12,002 349 22,747 2,572 10,661 
Asphalt (1 short ton— 5.5 
barrel) mo. 32,872 1,491 33,863 1,366 33,696 5,948 14,770 
Road oil ..........--..--.....-- HN 355 355 ge 3,106 91 872 
Still gas for fuel 17,390 1,867 19,257 484 30,115 2,432 11,417 
Miscellaneous ..............--- 2,483 2,270 4,753 70 1,85 9 816 
Processing gain (—) or 
loss ¡AAA AA — 22,478 —655  —28,133 —572 —37,184 —1,479  —9,826 
INPUT 1975 P 
Crude petroleum : 
Domes ti «4 31,968 28, 677 60,645 8,804 600,205 23,065 331,051 
Foreign! ~~~ ~~ 424,287 28,871 453,158 12,593 195,869 63.932 11,083 
Total crude petroleum 456,255 57,548 513,808 20,897 795,574 86,997 342,084 


See footnotes at end of table. 
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in the United States, by PAD district 
barrels) 


District III m 
District District 


2 inland gulf gulf inland ge Mt. d coast) 
etc. 


968,758 149,839 813,067 538,895 56,392 22,417 1,575,610 187,175 400,971 3,168,596 


247,780 3,594 221,624 61,422 269 — 286,909 16,268 281,074 11,260,130 
1,216,538 158,488 1,084,691 595.317 56,661 22,417 1,862,519 153,443 682,045 4,428,726 
— 1,627 4898  — 21,530 + 18. 107 +586 —1,162 — 3,106 ＋ 1.049 -4-7,872 + 37,851 


1,214,911 154,826 1,013,161 613.424 57,247 21.255 1,859,413 154,492 689,917 4,466,077 


31,159 5,819 12,396 18,191 965 592 87,968 8,607 7,112 80,217 
21,548 15,729 80,872 17,766 1,272 994 116,633 1,945 7,214 147,603 
15,140 512 9,178 1.325 3,428 = 14,443 9,171 2,512 44,596 
67,847 22,060 102,446 37,282 5,665 1,586 169,089 14,723 16,838 272,416 

999 144 554 4,995 548 6 6,247 315 4,595 13,057 


709,825 92,926 510,439 314,749 22,701 9,820 950635 81,998 322,488 2,820,488 
2,288 1,996 4,536 2,220 x = 8,752 464 4,127 15,895 
711,018 94,922 614,975 316,969 22.701 9,820 959,887 82,462 326,615 2,386,888 


15,097 6,682 68.733 9.811 1,891 2,092 29,159 4.302 19,320 71,175 
45,771 — 7,617 53,453 — 52,692 3 12 113.837 4,841 59.303 238.889 
60,868 14,249 62,186 62,503 1,894 2,164 142,996 9,148 78,628 305,064 
518 96 — 32,818 1,975 is -- 5,284 -- öll 6,330 
23,133 3,229 16,890 11.198 1.142 389 22.348 1.780 18,000 81,561 
8,898 — 290 17,548 3.860 260 4 _ 21,957 88 3,718 35,433 
27,081 5,518 33,933 16,058 1,402 393 54,805 1,868 16,778 116,994 
18,847 1,088 20,054 10,950 778 774 838,644 874 2,999 56,646 
280,780 30,479 244,144 137,236 12,664 4,870 429,393 45,426 82,187 973,764 
65,775 8.5713 78,607 33,386 8,599 2,837 132,002 12,896 124,154 390,491 
2,758 300 9.518 777 - — 10,593 121 54 14,875 
4,829 3,808 40030 2.116 829 -- 45,783 -- 6,500 62,568 
2,142 3.468 22,680 28.521 295 -- 58,020 — 1,485 57,821 
9,724 7.076 72.226 29,470 — 624 — 109,396 121 7,989 134.764 
7,219 — 1,275 16,971 152 — 1,898 1 _ 20,297 108 ` 5,506 83,862 
1,074 — 2.122 560 i -- 2,682 45 — 1,296 7,204 
6,082 9.755 6,89] — 874 — 17.020 291 2,685 81,868 
3,508 8 19671 1.326 1,288 — 22,293 86 — 1,589 32,127 
10,659 8 81,548 8,277 2,162 -— 41,995 422 5,520 70,694 
296 87 162 27 3209 ES 605 14 1 1,186 
493 ex 526 — 886 SR — 1412 68 627 8,082 
621 SS 931 95 Se S 1,026 29 577 2.761 
1,410 87 1,619 1,008 329 -- $04 111 1,805 6,929 
86,829 8,454 22,408 18,086 743 202 89,888 3,854 81,728 223,746 
55,780 7,205 9.678 14,579 8,974 907 41338 9,887 23,869 464.237 
4,069 24 i SS 21 ES 45 586 2,157 7,162 
44,448 5.399 37.322 30,478 1.480 656 75,335 6,642 31,042 175.724 
2,148 1.518 5,581 7.519 130 8 14.701 72 2.241 24,515 
— 49,061 —2,442 —88,844 —26,295 —939 +220  —68,300 —3,392 —81,869 — —175,255 


962,625 152,875 762,994 498,068 55,903 29,039 1,488,379 139,008 396,362 8,047,014 
282,927 5,258 299,739 125,781 671 se 431,449 16,392 310,486 1,494,412 


1,245,552 157,688 1,052,788 623,849 56,574 29,039 1,919,828 155,395 706,848 4,541,426 
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Table 20.— Input and output at refineries in the 


District 1 District II 
East Appa- Appa- Ind., Minn., Okla., 
coast lachian Total  lachian III., Wisc., Kans., 
N | No. 2 etc. etc. etc. 
Unfinished oils rerun (net) .... 19,055 295 19,350 474 —1,754 —48 — 941 
Total crude and unfin- 
ished oils rerun ....... 475,810 57,843 §33,153 21,371 793,820 86,949 341,743 
Natural gas liquids: 
Liquefied petroleum gases 93 71 164 193 17,318 3,182 12,240 
Natural gasoline .........- 214 ER 214 E 4,922 3,085 11,896 
Plant condensate .......... 131 2,909 3.040 = 7,844 2.611 560 
Total natural gas liquids. 438 2,980 3,418 793 30,084 8,878 24,696 
Other hydrocarbans ..........- 994 a 994 ns 766 14 21 
OUTPUT 1975 P 
Gasoline : 
Motor gasoline 2 _.-._-.-.... 225,079 22,943 248,022 12,506 459,883 52,260 207,435 
Aviation gasoline ........- 110 6 116 Les 1,460 a 3 
Total gasoline?s? 225,189 22,949 248,138 12,506 461,343 52,260 207,801 
Jet fuel: 
Naphtha-type ........-...- 1,922 522 2,444 Se? 6,762 1,257 6,064 
Kerosine- type 13,099 527 13.626 en 36,639 1,804 9,263 
Total jet fuel 15,021 1,049 16,070 E 43,401 3,061 15,327 
Ethane (including ethylene) ... 40 M" 40 E KE SCH 352 
Liquefied gases : 
For fuel use ............-- 10,396 964 11,360 377 15,190 1,977 6,034 
For chemical use 3.992 44 4,036 E 2,960 Se 635 
Total liquefied gases 14,388 1,008 15,396 377 18,150 1,977 6,669 
Kerosine 2 _ À 3,501 1,638 5,139 626 11,810 234 1,035 
Distillate fuel oil? ______-__-._.. 105,603 15,361 120,964 5,242 168,313 22,906 88,376 
Residual fuel oil 61,962 6,272 68,234 1,700 50,723 6,852 10,415 
Petrochemical feedstocks : 
Still gas «4«««4«««««« 586 174 760 Sc 1,302 59 -— 
Naphtha-400° ..........--- 5,602 s 5,602 Se 2,865 2 663 
ther —--—e:2225352 207 229 436 oen 1,694 M 141 
Total petrochemical feed- 
S B. Ici ... 6,395 403 6,798 T 5,861 59 804 
Special naphthas 2 : 163 142 305 150 3,689 Su 2,170 
Lubricants : 
Bright stock ` 582 1,414 1,996 ES 171 T 508 
Neutral `. 2,092 2,654 4,146 m 2,193 ae 2,583 
Other grades 2,701 283 2,984 i: 1,293 EN 1,639 
Total lubricants 5,375 4,351 9,726 zx 3,657 za 4,730 
Wax (280 pounds-1 barrel): 
Microcrystalline  .........- 39 137 176 r Ex Sch 193 
Crystalline-fully refined 804 26 330 Se 209 M 200 
Crystalline-other ..........- zt 897 397 m 99 SS 592 
Total wax ......-....-.- 343 560 903 mi 308 m 985 
Coke (1 short ton = 5.0 barrels). 13,306 257 13.563 253 23,996 3,059 11,606 
Asphalt (1 short ton— 5.5 
barrel) 222 26,695 1,886 28,581 1,401 29,864 5,120 13,619 
E AAA A Soe SS z ae 2,432 83 509 
Still gas for fuel! 18,623 1,674 20,297 441 32,089 2,594 12,344 
Miscellaneous 2,177 3,538 5,715 47 5,039 106 984 
Processing gain ( —) or 
loss (+) ...--.-.-.---------- — 22,039 —265 —22,304 —579 — 35,955 — 2,470 —11,075 


p Preliminary. 


1 Includes some Athabasca hydrocarbons. 
2 Production at gas-processing plants shown as direct transfers and omitted from the input and 


United States, by PAD district —Continued 


Total 


1,243,883 


33,533 
19,903 
11,015 


64,451 
992 


132,084 
1,826 


183,910 


14,083 
47,706 


61,789 
352 


69,690 


1,361 
3,528 
1,835 


6,724 
6,009 


679 
4,776 
2,932 


8,387 


193 


— 50,079 


Texas 
inland 


2,474 
160,107 


6,134 
15,397 
100 


21,631 
220 


93,422 
2,047 


95,469 


6,023 
7,371 
13,394 
80 


3,224 
345 
3,569 
1,102 
31,690 
11,597 


293 
5,434 
3,228 


8,955 
994 


48 
3,387 


6,659 
2 


5,795 
1,359 


— 2,162 


t 


Texas 
gulf 


— 21,501 
1,031,232 


14,720 
71,170 
6,644 


92,534 
2,525 


528,867 
4,054 


532,921 


8,647 
53,024 
61,671 

2,609 


13,701 
15,108 


28,809 
21,219 
289,224 
90,259 


10,987 
34,630 
23,249 


68,866 
14,210 


2,040 
8,529 
13,953 


24,522 


127 
557 
951 


1,635 
23,365 


La. 
gulf 


12,317 
636,166 


22,514 
16,055 
1,000 


39,569 
4,328 


331,607 
1,926 


333,533 


7,338 
59,374 


66,712 
634 


142,120 
46,508 


1,582 
21,635 


23,976 
134 


498 
5,131 
766 


6,395 


33 

638 

52 

723 
13,445 


11,083 


29,555 
7,309 


— 33,312 — 25,232 


District III 


Ark., 
La. 
inland 
etc. 


330 
56,904 


1,092 
2,159 
3,519 


6,770 
509 


23,148 


23,148 


1,618 
1 


1,619 


1,040 
154 


1,194 
632 
12,145 
10,744 


N. Mex. 


— 2,753 
26,286 


523 
841 
115 


1,479 
13 


Total 


— 9,133 
1,910,695 


44,983 
105,622 
11,378 
161,983 
5 


986,953 
8,027 


994,980 


25,883 
119,807 


145,690 
3 


30,783 
18,336 
49,119 
32,655 
431,928 
163,959 


12,093 
41,917 
48,345 


102,355 
17,068 


2,538 
14,379 
15,888 


32,805 


563 
1,195 
1,003 


2,761 
41,100 


34,236 
465 


71,547 
17,473 


— 61,191 
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District 
IV 


(Other 
Rocky 
Mt.) 


3,181 
158,576 


3,635 
2,132 
7,403 


13,170 
366 


83,766 
429 


84,195 


4,267 
4,730 


8,997 


1,935 
141 


2,076 
1,016 
46,382 
13,030 


41 
3,639 
9,759 

413 


4,931 
35 


District 
v 


(West 
coast) 


935 
707,783 


7,347 
6,216 
2,734 


16,297 
3,832 


328,135 
8,320 


331,455 


18,943 
66,492 


85,435 
340 


136,044 


574 
3,723 
1,078 


5,375 
3,758 


1,299 
2,332 
1,337 


4,968 


363 
304 


667 
32,025 


21,377 
1,042 
31,158 
1,870 


—3,737 —30,471 


1101 


United 
States 


12,664 
4,554,090 


89,662 
134,087 
35,570 


259,319 
13,779 


2,378,960 
13,718 


2,392,678 


65,620 
252,361 
317,981 

5 


5,665 
129,241 


143,957 
4,944 
175,351 
31,269 


— 167,782 


output at refineries. 
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Table 21.—Percentage yields of refined petroleum products from crude oil in the 
United States? 
Finished products 1971 1972 1978 1974 1975 v 
e, e ß s Su uY 46.2 46.2 45.6 45.9 46.5 
Jet. fuel 2.2. . p ec 7.4 7.2 6.8 6.8 7.0 
Ethane (including ethylene)ꝛ 2 2 2 A d 
Liquefied gases EE 2 2.9 2.8 2.8 2.6 2.4 
Fer ⁵ðſ d 2.1 1.8 1.7 1.3 1.2 
Distillate fuel oil 222 22.0 22.2 22.5 21.8 21.8 
Residual fuel oil 6.6 6.8 7.1 8.7 9.9 
Petrochemical feedstocks `... ene 2.7 2.9 2.9 8.0 2.7 
Special naphthas `... . l... -T 7 7 8 6 
/ A 1.6 1.5 1.5 1.6 1.2 
Wax EE 2 1 2 2 ol 
Coke ⁵ 2.6 2.8 2.9 2.8 2.8 
Asphalt EEN 3.8 8.6 8.6 8.7 8.2 
E WEEN 2 2 2 2 1 
III 0h a sz 3.8 3.9 3.9 3.9 3.9 
Miscellaneous 4 4 4 5 7 
Shortage ³oð¹ q ³ ³ / mr Sy a Aa — 3.4 — 3.3 — 3.6 — 3.9 — 3.7 
Totli tte 100.0 100.0 100.0 100:0 100.0 


P Preliminary. 
1 Other unfinished oils added to crude in computing yields. 


Table 22.—Salient statistics of the major refined petroleum products in the United States 


(Thousand barrels) 


Product 1972 1973 1974 1975 P 
Isopentane: 
Poulet er 7,251 5,828 3,794 3,759 
Stocks at plants 22 9 32 16 
Used at refineries .. 2222 1,188 5,896 3,810 8,769 
Natural gasoline: 
Production .........-...-.....----..-..2.2l2.2...- 156,450 155,880 144,129 130,065 
Stocks, end of year: 
ill as AU 3,285 5,043 5,202 4,897 
At refineries eegener Seege 1,418 1,085 1,262 1,814 
Total stocks 4,703 6,128 6,464 6,211 
Used at refineries ... 2 LL LLL en 156,879 154,455 143,793 130,318 
Plant condensate: 
Pyoduetion 2222222222252 rr 22,022 19,838 17,733 15,626 
Stocks, end of year: 
At plants cai A 763 739 507 617 
At refineries ... 52 SÉ? 510 936 563 548 
Total stocks 1,273 1,675 1,070 1,165 
Imports AA u.c O S Ra: 81,428 89,844 82,864 26,972 
Used at refineries ...... een 53,190 56,911 44,596 85,570 
Domestic demand 2 1.869 6,106 6,933 
Finished gasoline: 
uction: 
At refineries  .  . 2,815,768 2,398,881 2,386,888 2, 392, 678 
At gas- processing plants 4,182 ,029 ,084 9 
Total gasoline production ............- 2,919,950 2,401,860 2,337,467 2,893,637 
Stocks, end of year: 
At refineries e en 217,025 213,334 221,817 237,949 
At plants AE uz ls Suku: S 124 83 64 
Total stocks 2242 217,149 213,417 221,881 238,002 
ImbOrPi. 2.5 ee é 24,787 48,759 74,402 67,249 
Exports oo 656 1,664 1,013 850 
Domestic demand ___.. aaniħiniħțħiħĂ 2,350,703 2,452,687 2,402,392 2,450,296 
Motor gasoline: 
Production : 
At refineries ... NN 2,298,775 2,382,418 2,820,488 2,878,960 
At gas-processing plants ...........- ,182 3,029 1,084 9 
Total motor gasoline production 2,302,957 2,885,447 2,321,572 2.379,919 
Stocks, end of year: | 
At refineries ...... e NN 212,770 209,395 218,346 234,925 
At gas-processing plants ..........-- 124 83 64 
Total motor gasoline stocks ....... 212,894 209,478 218,410 234,978 


See footnotes at end of table. 
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Table 22.—Salient statistics of the major refined petroleum products in the United States 
—Continued 
(Thousand barrels) 


Product 1972 1973 1974 1975 P 


Finished gasoline—Continued 
Motor gasoline—Continued 


Ipo A E 24,787 48,759 74,402 67,249 

¡es EE 424 1,466 865 744 

Domestic demand — 4 22 2,333,778 2,436,156 2,386,177 2,436,229 

Aviation gasoline: 

Production .......-.---...---...--.--- asas 16,993 16,413 15,895 13,718 

Stocks, end of ea 3 4,255 3,939 3,471 3,024 

Exports A 232 198 148 106 

Domestic demand «6 16,925 16,531 16,215 14,067 

Jet fuel : 
eee, AA 310,029 313,689 305,064 317,981 
Stocks, end of ea 25,493 28,544 29,435 30,380 
F Ee 71,174 77,557 59,896 48,523 
Exports A 957 1,568 969 610 
Domestic demanßd «4266 ee 382,490 386,627 362,600 365,290 
Naphtha-type: 

Production : 

At refiner iss 76, 565 65,997 71,175 65,620 
At gas-processing plants ...........- eur Tm cs = 
Total production 76,565 65,997 71,175 65,620 

Stocks, end of year: 

At refineriess 6,147 5,599 5,529 5,222 
At gas-processing plant s m Ven SE So 
Total stockkks . À 6,147 5,599 5,529 5,222 

ls: WEE 11,998 13,315 10,006 10,339 

EXDOFU A A 911 640 80 = 

Domestic demand 88,495 79,220 81,171 76,543 

Kerosine-type: 

Production `... en e NN -=-= 233,464 247,692 233,889 252,861 
tocks, end of ear 19,846 22,945 23,906 25,168 
mportss -n mħiħiħĖħħ 59,176 64,242 49,390 38,184 

,, . e 46 928 889 610 

Domestic demand ........-...--....-.--- 293,995 307,407 281,429 288,747 

Ethane (including ethylene) : A AA APA 
Production : 
At gas-processing plants e À 100,691 108,220 117,791 122,945 
At refineries ---ooooooooooooocooiooomo- 9,197 9,194 6,330 4,055 
Total production ...........----..-.--- 109,888 117,414 124,121 127,000 
Stocks, end of year: 
At DIANA EEN 7,052 5,023 4,562 7,014 
At refineries __ s WS Ge el Sa 
Total stocks. ..... . ul. u. u. u. ul souk 7,052 5,023 1 4,562 17,014 
Domestic demand : 
Plant ethane ............-....----.-.--.- 97,004 110,249 118,252 120,493 
Refinery ethane and/or ethylene .......- 9,197 9,194 6,330 4,055 
Total domestic demand .............-- 106,201 119,443 124,582 124,548 
Liquefied gases : 
Production : 
At gas-processing plants (LPG) ........ 344,045 338,813 330,155 321,141 
At refineries (LRG) : eme ELEM 
For fuel uzgse . À 84,514 89,570 81,561 80,514 
For chemical use 36,668 38,062 35,433 28,819 
Total production at refineries ..... 121,182 127,632 116,994 109,338 
Total production ----------------- — 65.227 466,445 447.149 430,474 
Stocks, end of year: 

LPG stocks: 

At plants . .. . U En 67,807 83,086 97,956 105,557 
At refineries ..... sss 3,077 2,813 4,093 4,202 
Total LPG stocks 70,884 85,899 102,049 109,759 

LRG stocks : 

For fuel use ----0cooocooooooooo... 7,487 7,403 5,757 8,112 

For chemical une 294 316 174 263 

Total LRG stockkss -------- 7,181 7,119 5,931 8,375 

Total stockkks ww 78,665 93,618 1 107,980 1 118,134 

ImpoFis SE EES 32,401 48,002 44,971 40,727 
eee ß eu ioe 11,469 9,955 9,038 9,488 
LPG used at refineries ...... 2. LLL Ls 85,193 80,221 80,217 89,662 


See footnotes at end of table. 


See footnotes at end of table. 
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Table 22.—Salient statistics of the major refined petroleum products in the United States 
—Continued 
(Thousand barrels) 
Product 1972 1973 1974 1975 P 
Liquefied gases—Continued 
Domestic demand : 
LPG for fuel and chemical use .......... 292,887 281,624 269,721 255,008 
LRG for fuel uses 5 84,019 89,654 83,207 78,159 
LRG for chemical uzse 36,743 38,040 35,575 28,730 
Total domestic demand ..............- 413,649 409,318 388,503 361,897 
Propane (including propylene) : 
Production : 
At gas-processing plant s 218,039 212, 886 206,539 200,578 
At refineries : 
For fuel use ___ 69,038 73,531 62,298 63,385 
For chemical use .........- me 25,024 25,329 25,155 21,876 
Total production at refineries 94,062 98,860 81,453 85,261 
Total production ...........-- 312,101 311,746 293,992 285,834 
Stocks, end of year: 
Plant propane stocks : 
At plants: 48,219 59,704 64,713 76,024 
At refiner ies 190 357 97 92 
Total plant propane stocks 48,409 60,061 64,810 76,116 
Refinery propane and/or propylene stocks : 
For fuel use en 22 4,959 4,399 3,684 5,527 
For chemical use 198 187 112 200 
Total refinery propane and/or 
propylene stocks .......--.----- 5,152 4,586 8,796 5,727 
Total stocks -_---oooooooocoooocoo.. 53,561 64,647 68,606 81,843 
Imporets 5 15,851 25,791 21,464 22,058 
Export ß A A 6,502 5,500 4,971 4,852 
Plant propane used at refineries ......- Di 3,934 2,755 3,465 8,926 
Domestic demand: 
Plant propane .......-.-.-...--.-.-- 232,593 218,770 214,818 202,547 
Refinery propane and/or propylene: | 
For fuel use ........- 53533 69,129 74,091 63,013 61,542 
For chemical uzsee 25,094 25,335 25,230 21,788 
Total refinery propane and/or 
propylene domestic demand 94,223 99,426 88,243 83,330 
Total domestic demand 326,816 318,196 303,061 285,877 
Butane (including butylene) : 
Production: 
At gas-processing plants .........-.-- 88,924 88,766 87,171 85,018 
At refineries : 
For fuel use ..........-.-.--.--- 12,940 13,036 13,598 12,751 
For chemical use 5,673 ,666 6,442 4,673 
Total production at refineries . 18,613 19,702 20,040 17,424 
Total production ........--...- 107.537 108,468 107,211 102,442 
Stocks, end of year: 
Plant butane stocks : 
At plants ee ee 10,389 15,289 20,992 20,998 
At refineries .... .....-.--.-...--- 1,425 1,369 . 2,212 2,325 
Total plant butane stocks 11,814 16,658 23,204 23,323 
Refinery butane and/or butylene stocks: 
For fuel use ~~ . 2,161 2,471 2,014 2,520 
For chemical use 15 16 39 47 
Total refinery butane and/or 
butylene stocks ..........-- 2,176 2,487 2,053 2,567 
Total stocks ..........-------- 13,990 19,145 25,257 25,890 
Imports us. ni dt EE ee 16,550 22,211 23,507 18,669 
Exports Le AE 4,967 4,455 4,067 4,636 
Plant butane used at refineries ---_---.._.- 44,512 39,327 45,599 48,576 
Domestic demand: 
Plant butannekekkssss 59,366 62,351 54,466 50,356 
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Table 22.—Salient statistics of the major refined petroleum products in the United States 
— Continued 


(Thousand barrels) 


Produet 


Liquefied gases—Continued 
Butane (including butylene) —Continued 
Domestic demand—Continued 
Refinery butane and/or butylene : 
For fuel use .............-....- 
For chemical use .............- 
Total refinery butane and/or 
butylene `... . 


Total domestic demand ......- 


Butane-propane mixture: 
Production : 
At gas-processing plants s 


At refineries : 
For fuel une 


Total production at refineries 
Total production ............- 


Stocks, end of year: 
Plant butane-propane mixture: 
At plant 
At refineries ___ 
Total plant butane-propane 
mixture stocks ............- 


Refinery butane-propane mixture: 
For fuel uzse 


Total refinery butane- 
propane mixture stocks ..... 


Total stocks ..--.----------- 
ol y 
Plant butane-propane mixture used 

at refineries ...... LL LLL LL LLc llc clc - 


Domestic demand: 
Plant butane-propane mixture ...... 


Refinery butane-propane mixture: 
For fuel use ...........-..----- 
For chemical use ...........---- 
Total refinery butane-propane 
mixture 3533 


Total domestic demand ........ 


Isobutane: 
Production : 
At gas-processing plants ...........- 
At refiner iss 


Total productions 


Stocks, end of year: 
Plant isobutane: 

At aut Ran 

At refineries ~...__..._-________ 

Total plant isobutane stocks .. 

Refinery isobutane 


Total stocks ͤ«4«« 
Plant isobutane used at refineries 
Domestic demand: Refinery isobutane for 

chemical use e 


Kerosine (including range oil): 
Production: 
At refineriess LLL LLL LL Ll... 


Stocks, end of year: 
At refineries ~~~... ~~ ~~~ 
At plants z aa 
Total stocks 
Imports ß ß oe a 


See footnotes at end of table. 


1972 


12,227 

5,669 
17,896 
11,262 


3,535 


2,536 
3,892 


6,428 
9,968 


944 
31 


975 


367 
2 


2,663 
3,893 


6,556 
7,484 


33,5 17 
2,079 


35.626 


8,255 


1,431 
9,686 
84 


9,770 
34,262 


2,087 


79,027 
1,063 


80,090 
19,068 
43 


19,111 
526 

91 
85,852 


1973 


12,726 

6,665 
19,391 
81,742 


3,509 


3,003 
3,491 


6,494 
10,003 


826 
128 


954 


533 
3 


2,837 
3,490 
6.327 
6,830 


33,652 
2,576 


36,228 


7.267 


959 
8,226 
110 


8.336 
35,112 


2,550 


79,422 
704 


80,126 
20,985 
87 


21,022 
785 


85 
78,915 


1974 


14,055 
6,419 


20,474 
74,940 


3,027 


5,665 
655 


6,320 
9,347 


1,565 
26 


1,591 


6,139 
657 


6,796 
7,233 


33,418 
3,181 


36,599 


10,686 


1,758 
12,444 
22 
12,466 
29,200 
3,269 


56,646 
245 


56,891 
15,252 
17 


15,269 
1,744 


36 
64,352 


1975 P 


1,273 
2,105 
4,372 

52 


4,424 
6,529 


32,877 
2,219 


35,096 


7,668 


1,771 
9,434 
16 


9,450 
35,887 


2,225 


55,495 
178 


55,673 
15,556 
15 


15,571 
73 


52 
57.990 
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Table 22.—Salient statistics of the major refined petroleum products in the United States 
—Continued 


(Thousand barrels) 


Product 1972 1973 1974 1975 n 
Distillate fuel oil: 
Production: 
At refineries ......-.......---...----..- 962,405 1. 029,343 973,764 968,436 
At gas-processing plants 1,220 835 261 214 
Total production NN 963,625 1,030,178 974,025 968,650 
Crude used directly as distillate ............ 944 760 774 587 
Stocks, end of year: 
At refineries ..... een NN En 2 154,284 3 196,421 3 200,029 2 208,787 
At plant A S, ZD 35 40 39 46 
Total stocks eier eege 154,319 196,461 200,068 208,833 
Imports A Eed 66,449 143,149 105,579 55,948 
o A te 1,211 3,231 855 267 
Domestic demand ..........................- 1,066,110 1,128,714 1,075,916 1,039,841 
Residual fuel oil: 
Produeti oss 292,519 354,597 390,491 450,957 
Crude used directly as residual 3,322 6,126 4,751 5,616 
Stocks, end of yea 55,216 53,480 59,694 74,126 
Imports A cd he 4 637,401 4 676,225 4 579,157 4 435,919 
Exporte MN AAA 12,060 8,507 4,969 5,342 
Domestic demand ..........-.-......-....-- 925,647 1,030,177 963,216 887,963 
Petrochemical feedstocks (excluding LRG) : 3 
Production An 124,026 132,564 134,764 122,187 
Stocks, end of year «4 2,766 2,387 3,486 2,924 
Imports AN | 8,178 8,825 4,864 2,061 
EXDORU Ee 4,627 6,839 5,561 8,037 
Domestic demand : 
SGUN PAR o S 14,678 12,428 14,375 15,723 
Naphtha-40⸗ol l «««««««nk 58, 075 56.822 61,879 53,512 
Other. ccce c ͤ ku ͤ K AA 50,944 60,679 56,214 47,538 
Total domestic demand 123,697 129.929 132,468 116,773 
Special naphthas: 
Production: 
At refineries ___ m 32,096 32,873 33,862 27,200 
At gas-processing plantss 264 210 175 125 


Total production .....................- 32,360 33,083 33,537 27,325 


Stocks, end of year: 


At refineries. _._ — — 5,224 4,514 5,716 4,873 
At plants 6 oo ³ ³ 8 q 4 4 
Total stocks `. en 5,282 4,521 5,720 4.377 
rr ³ð-ĩĩ m Saa SS 863 88 938 48 
eh e SE 1,509 1,652 1,300 1,221 
Domestic demand ............----..----..--- 81,866 82,280 81,976 27,490 
Lubricants : 
Production ......--.-..--.-.-..-....2.2.2..2.2.--- 65,349 68,742 70,694 56,221 
Stocks, end of ea 13,271 12,186 16,060 14,337 
Kahn EE 669 2,091 1,786 1.335 
Exports : 
Grease ries ii os 227 251 277 265 
J)); A ⁵ĩ⁵ 14,756 12,496 11,659 8,846 
Total export 14,983 12,747 11,936 9,111 
Domestic demand ._.. . A 52,813 59,171 56,670 50,169 
Wax (280 pounds=1 barrel) : 
E 6,148 6,768 6,929 5,665 
Stocks, end of year een 1,061 990 1,195 861 
Ipo C 335 1.067 956 684 
FP ³⁰Ü¹¹]A DL S uc 1,130 965 879 607 
Domestic demand —w 444 5,409 6.941 6,801 6,076 
Coke (1 short ton=5 barrels) : 
Production : 
Marketable coke -.--...--..-.......------ 66,814 67,527 63,950 66,500 
Catalyst cke 52,951 64.763 59,796 62,741 
Total production .........-..-.-...-.- 119,765 132,290 123,746 129,241 
Stocks, end of year e 7,816 9,974 5,420 7,360 
Exports A y 31,118 34,976 41,244 87,258 
Domestic demand ..........-...----...-...-.- 88,276 95,156 87,056 90,048 


See footnotes at end of table. 
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Table 22.—Salient statistics of the major refined petroleum products in the United States 
—Continued 
(Thousand barrels) 


Product 1972 1973 1974 1975 n 

Asphalt (1 short ton — 5.5 barrels) : 

Production EE 155,294 167,884 164,237 143,957 

Stocks, end of year 2 21,638 15,024 21,370 22,794 

/ ⁵²˙wV . ͥ ͤ AAA 9,263 8,444 11,252 4,956 

EXDOFRUS- ß A 333 340 410 320 

Domestic demand ................-....-...-- 163,788 182,602 168,733 147,884 
Road oil: 

Production ........-.-----.-22222222222222-- 7,943 7,326 7,162 4,944 

Stocks, end of yea!!:˖U!! 1,305 799 1,080 571 

Domestic demand --. .. . 44õ4«õ« „ 7,538 7,832 6,881 5,453 
Still gas for fuel: Production nnn 179,993 176,758 175,724 175,851 
Miscellaneous products: Production : 

At refineriiineees 15,364 18,795 24,515 31,269 

At gas-processing plants 1,028 1,066 131 946 

Total production ...........-....-...-..-- 16,392 19,861 25,246 32,215 

Stocks, end of year: 

At refiner ies 1.632 1,378 1,815 2,578 

At plants A nce A 22 16 10 5 

Total dk. ir a aa 1,654 1,394 1,825 2,583 

Imports A AAA ES ES 655 2,340 

Exports Lora ti la e a E 1,058 1,187 1,207 1,124 

Domestic demand ..............-...-----.---- 15,284 18,934 24,263 32,674 
Unfinished oils (net) : 

Input (+), output (“) 22222 + 51,518 + 45,768 + 37,851 + 12,664 

Stocks, end of een 94,761 99,154 106,031 106,352 

Imports S oaoa aaoo 45,705 50,161 44,228 12,985 


p Preliminary. 

l Includes underground stocks at plants and refineries, in thousands of barrels, as follows: At 
plants—ethane, 1974, 3,183; 1975, 5,549; propane, 1974. 57,186; 1975, 68,765; butane, 1974, 
18.522; 1975, 17,778; butane-propane mixtures, 1974, 894; 1975, 1962; isobutane, 1974, 9,809: 1975, 
6,891. At refineries (includes LRG)—propane, 1974, 3,730; 1975, 4,822; butane, 1974, 3,324; 1975, 
2,417; butane-propane mixtures, 1974, none; 1975, 1; and isobutane, 1974, 507; 1975, 628. 

2 Includes No. 4 fuel oil, in thousands of barrels: 1972, 3,723; 1973, 8,449; 1974, 4,116; 1975, 


3 Produced at petroleum refineries. Data for LRG petrochemical feedstocks are included with 
those for “Liquefied gases.“ 

Includes foreign crude oil to be burned as fuel, in thousands of barrels: 1972, 10,419. 1973, 
19,105 ; 1974, 7,508; 1975, 13,559. 


NoTE.—''Stocks at refineries” include stocks at refineries and bulk terminals operated by refining 
and products pipeline companies including pipeline fill, and stocks at independent bulk terminals. 
“Stocks at plants" include stocks at plants and terminals operated by natural gas processing com- 
panies and natural gas liquids stocks at terminals of pipeline companies, including pipeline fill. 
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Table 23.—Production (refinery output) and consumption of motor gasoline in the 
United States, by State 


(Thousand barrels) 
1973 1974 1975 P 
State Produc- Consump- Produc- Consump- Produc- Consump- 
tion tion 1 tion tion 1 tion tion 1 

Alabama F 1.184 45,260 528 44,349 736 45,672 
„% (2) 3,232 (2) 3,883 (2) 4,613 
Io ac 32 28,853 € 27,328 1 28,380 
Arkansas 2 7,332 27,997 7,443 27,433 7,156 28,230 
Salieri 8 r 2 267,624 248,217 2 262,402 235,428 2 265,086 243,256 
Colorado -..... . . co san csetas 7,128 32,449 8,420 30,999 9,324 32,350 
Connecticut 24444 = 32,365 M 31,602 P 82,180 
Delaware .-.---------------------- (3) 7,347 (3) 7,059 (3) 7,209 
District of Columbia = 6,175 Zi 5,725 M 5,805 
Foil... ⁵ E 104,265 = 100,124 Se 103,467 
Geerd on 67,589 (3) 65,229 zt 66,030 
Hawaii ß ħħ ĖĮÃĪÃĀ---- (3) 6,589 (2) 6,615 (3) 6,899 
AAA SS ui 11,469 ae 10,90 | M 11,487 
Hines xem eee r 219,832 120,557 214,648 119,637 214,872 121,127 
Indiana ........---.---..------- 91,899 68,273 80,022 65,216 79,000 65,781 
lowa 222222 8 Em 43,357 "m 39,215 == 39,451 
e, ß ee r 4 103,861 34,125 1 100,222 31,646 1106, 302 32, 852 
Kentucky ......--.----....-.-.-- 5 29,493 40,623 529, 197 39,919 5 34, 623 41.513 
nee, v cs r 292,638 42,117 280,733 41,818 296,641 43,894 
Mi). amem es mia apes i 12,946 is 12,382 ER 12,762 
Maryland 22222 == 44,104 M 42,606 ES 43,926 
Massachusetts 2 d 56,262 >= 54,689 222 55,088 
Mines... cewek 20,509 113,999 19,543 108,694 19,404 110,244 
Minnesota `. — . 86,768 51,320 34,959 48,431 38,381 49,180 
Mississippi e r 48,183 29,530 48,746 28,461 50,222 28,299 
Missouri ---..------------------- (4) 65,293 (4) 62,586 (4) 63,541 
Montana AA r 27,269 11,305 27,069 10,667 27,048 10,829 
Nebraska: eege ull L... — (4) 22,303 (5) 20,614 (4) 20,975 
Nevada /// ² ˙·ü A ea x= 9,471 (2) 9,110 (2) 9,750 
New Hampshire BEN 9,646 I 9,299 E 9,608 
New Jersey ..-..--...----.------- r 100,288 77,782 89, 760 75,588 85,821 78,182 
New Mexico 9,479 16,721 9,820 16,275 9,909 16,868 
New Lock 17,534 150,080 14,749 142,806 13,458 142,504 
North Carolina .........-.-..... (9) 68,429 (9) 67,150, (9) 68,206 
North Dakota 715,088 10,404 713,678 9,798 713,879 10,317 
Ohio s osor erin a hs r 114,748 124,301 117,540 119,193 124,490 121,315 
Oklahoma ͤ r 93, 983 41,176 99,516 39,893 101,133 41,505 
Oregon 2.222). . . eh l... l... - = 29,695 SEN 28,278 29,158 
Pennsylvania r 3 144, 029 116,064 3 138,363 114,616 ^" 136,996 109,489 
Rhode Island ...........-..-.-.- e 9,984 ue 8,851 ae 9,240 
South Carolina = 35,200 qn 34,682 Si 35,862 
South Dakota ES 11,402 eM 10,868 i 11,915 
Tennessee (5) 54,675 (5) 51,948 (5) 54,632 
Tëex88 ao um e Lr r 610,581 179,763 603,365 169,030 622,289 177,697 
Utah: ·˙ðw- A r 22,060 16,827 21,031 14,677 22,335 15,403 
Vermont: vocero lissecuicraaaas = 5,872 Dës 5,603 ae 5,720 
Virginia 9 10,708 60,667 9 13,170 58,130 9 12,247 59,802 
Washington en e 63,879 41,236 60,086 39,689 63,048 41,239 
West Virginia (9) 18,586 (5) 18,248 (8) 19,846 
Wisconsin „n (?) 52,790 (7) 51,084 (7) 52,319 
Wyoming r 26,389 7,244 25,478 7,011 25,059 7,596 
Total AA eeu aai r 2,382,418 2,525,936 2,320,488 2,425,137 2,878,960 2,482,654 


p Preliminary. r Revised. 

1 American Petroleum Institute data for 1973. U.S. Department of Transportation, Federal High- 
way Administration data for years 1974 and 1975. 

2 Alaska, Hawaii and Nevada (1974-1975) included with California. 

2 Delaware and Georgia (1974) included with Pennsylvania. 

4 Nebraska and Missouri included with Kansas. 

5 Tennessee included with Kentucky. 

6 North Carolina and West Virginia included with Virginia. 

7 Wisconsin included with North Dakota. 
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Table 25.—Salient statistics of aviation gasoline in the United States, by month 


and refining district 
(Thousand barrels) 
1974 
Stocks, Domes- 
Produc: Ex ei te 
period demand 
By month: 

Januar 1. 120 9 8,785 1,265 
February ..--.-.------- 973 8 3,885 870 
March .-...-..--..-.-.. 1,010 6 3,234 1,655 
Al! 1.075 9 3.024 1.276 
K AA 9€ 1.477 8 3,168 1.325 
June 1.444 7 3.094 1.511 
July. 2 ee 1,567 15 8,278 1,373 
August 1.684 65 3.057 1.835 
September ...........-- 1,934 4 3,646 1,341 
October .......-------- 1,301 5 3,347 1,595 
November 222 1.290 8 3,457 1,172 
December 1.020 9 3.471 997 

Total ioll2zuazeescsesc 15,895 148 8,471 16,215 

By renong district: 

ast coast 264 529 
Appalachian No. 1 sd 9 ( 84 3,379 
Appalachian No. ..... T 2 
Illinois, Indiana, 

Kentucky, ete 1,829 9 628 4.144 
Minnesota, Wisconsin, , 

North Dakota ........ a 91 
Oklahoma, Kansas, etc... 459 191 
Texas inland .......... 1,996 186 
Texas gulf coast 4,536 578 
Louisiana gulf coast 2,220 73 427 9.978 
Arkansas, Louisiana i 

inland, ete 222 Sa 30 
New Mexico we 8 
Rocky Mountain 464 = 49 680 
West coast 4,127 64 673 4.089 

Total 15.895 148 3.471 16.215 


(6) 


1.460 


3.320 
13.718 


1975 » 
Stocks, Domes- 
Bes end of tic 
period demand 
9 3,602 978 
4 3,462 1,046 
3 3,345 1,037 
b 3,048 1,176 
8 3,031 1.116 
11 2,859 1.213 
9 2,787 1,443 
6 2.863 1.350 
5 2,757 1,365 
10 2,922 1.349 
5 3,140 1,071 
81 3,024 923 
106 3,024 14,067 ` 
393 
27 ( " 3,210 
1 
e 691 3,570 
102 
126 
238 
431 
23 4024 3.287 
7 
14 
" 40 599 
56 534 3,401 
106 3,024 14,067 
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Table 26.—Shipments of aviation fuels to PAD districts 
(Thousand barrels) 


District District District District District United 
Product and use I II III V States 
1974 
Aviation gasoline: 
For commercial use: 
Airlines 552 461 116 13 221 1,363 
Factory ...-.-.--..----..-- 31 60 31 2 45 169 
General aviation 2.491 2,498 1,737 604 2,270 9,600 
Total __ des 3,074 3,019 1,884 619 2,536 11,132 
For military use 852 1,000 1,415 144 1,584 4,995 
Jet fuel : 
For commercial use: 
Kerosine-type: 
Airlines 94,679 r 50,162 22,276 6,896 65,904 * 239,917 
Factory —...--_._.-- - 1,157 r 354 285 5 430 r 2,231 
General aviation 3,361 3,112 2,486 497 1,691 11,147 
/» a 99,197 53,628 25,047 7,398 68,025 253, 295 
Naphtha-type: 
Airlines r 1,504 103 r 132 92 r 1,649 r 3,480 
Factor 12 260 20 ER 10 302 
General aviation 101 103 87 7 60 858 
Total _ r 1,617 466 r 239 99 r 1,719 r 4,140 
Total for commercial use. " 100,814 54,094 r 25,286 7,497 r 69,744 257,435 
For military use: 

E r 14,690 15,327 r 14,617 3,032 r 21,194 r 68,860 
p euni 9,260 33 973 A 9,194 19,765 
Otherrr a 131 8 187 2a 1,940 2,266 

Totalt es et r 24,081 15,673 r 15,777 3,032 r 32,328 r 90,891 
For nonaviation use? nn 3,878 839 213 9 231 5,170 
1975 
Aviation gasoline : 
For commercial use: 
Airlines 372 102 68 18 277 837 
Factory _. . . 34 61 21 2$ 34 150 
General aviation 2,502 2,723 1,703 514 2,018 9,455 
Total. ee eet 2,908 2,886 1,792 532 2,324 10,442 
For military ugzse 618 570 831 81 1,342 3,442 
Jet fuel: 
For commercial use: 
Kerosine-type: 
Airlines 97,184 50,185 22,310 7,083 70,848 247,610 
Factory .........--.-- 1,088 339 309 3 417 2,156 
General aviation 3,865 3,175 2,568 352 1.413 11,373 
Total. ee Ee 102.137 53,699 25,187 7,438 72,678 261,139 
Naphtha-type: 
Airlines 5 126 110 36 32 309 
Factory 22 40 164 ES ae 25 229 
General aviation 23 61 2 7 667 760 
Total. EEN 68 351 112 43 7724 1.298 
Total for commercial use 102,205 54,050 25,299 7,481 73,402 262,437 
For military use: 
JP ts 13,511 14,114 14,440 3,291 19,411 64,767 
JPD AT NT" 9,673 117 1,476 P 7,455 18,721 
Other Eer 106 9 222 -— 8,182 3,519 
TOtal4 __ es 23,290 14,240 16,138 8,291 30,048 87,007 
For nonaviation use sh 3,729 686 198 4 307 4,924 


p Preliminary. r Revised. 


1 Excludes direct imports by the military of naphtha-type jet fuel into PAD I, 6,318,000 barrels; 
PAD V, 1,664,000 barrels. Also excludes direct imports by the military of kerosine-type jet fuel 
into PAD I, 660,000 barrels; PAD V, 73,000 barrels. 

2 Excludes direct imports by the military of naphtha-type jet fuel into PAD I. 8,721,000 barrels; 
PAD V, 1,506,000 barrels. Also excludes direct imports by the military of kerosine-type jet fuel 
into PAD I, 100,000 barrels; PAD V, 44,000 barrels. 


Definitions of terms used in this table : 


Aviation gasoline—A ny fuel in the gasoline boiling range for use in a piston-type aviation 


engine. 


Jet fuel —Any fuel for use in an aviation turbine engine. 

Airline—Sales to U.S. certificated air carriers, including air freight carriers, and inter- 
national air carriers (if delivery is made in the United States), and to such other air carriers 
as supplemental or non-schedule carriers, air taxi, etc. 

Factory—Direct sales to airframe and engine manufacturers. Does not include aviation fuels 
supplied to these accounts for the Defense Fuel Supply Center (DFSC). 

General aviation—All nonmilitary sales which are not classified as airline or factory. Primarily 
made up of sales to distributors and airport dealers. 

Military—Sales to Defense Fuel Supply Center and to other military agencies of the Govern- 
ment. 

Nonaviation—Sales for use in turbine engines other than aviation turbine engines. Sales to 
electric utilities are included in this category. 
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Table 31.—Sales of distillate fuel oil? in the United States in 1971-75, by use 


(Million barrels) 


Use 1971 1972 1973 1974 1975 

Heating 2 ___ e di 522.5 543.3 536.9 493.2 487.1 
Industrial (excluding oil-company use) ...... 50.7 60.4 67.3 64.0 64.0 
Oil-company use a 8 14.1 13.4 14.9 13.8 13.6 
Electric utility companies .........-..-...-.- 35.3 68.8 77.9 3 84.7 4 65.2 
Railroads _ .. .. . . . . Ee EE 86.2 97.0 102.8 103.0 93.2 
bi. "d wer mE 21.0 22.2 26.8 24.8 26.1 
Military AAA 17.4 20.2 19.6 17.8 18.0 
On-highway diesel ...... EEN 167.0 189.1 221.4 221.0 217.2 
Off-highway diesel 46.9 50.2 55.5 48.7 49.0 
Ar NA 10.2 10.8 11.9 10.1 10.1 
a d BEE 971.3 1,074.9 1,135.0 1,081.1 1,043.5 


1 Includes diesel fuel. 

2 Includes range oil. 

3 Includes 23.6 million barrels of distillate No. 2, 3.0 million barrels of distillate No. 4 fuel oil 
used at steam-electric plants, and 5.2 million barrels of kerosine-type jet fuel used by electric 
utility companies. 

* Includes 19.7 million barrels of distillate No. 2, 2.5 million barrels of distillate No. 4 fuel oil 
used at steam-electric plants, and 3.2 million barrels of kerosine-type jet fuel used by electric 
utility companies. 
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Table 32.—Salient statistics of distillate fuel oil 


(Thousand barrels 


1974 
due Crud 
uc- rude 

Produc- Yield tion used Biere? 
tion at at gas  direct- Im- Ex- end S 

refin- nt) proc- ly as ports ports of 
eries ES ess- distil- iod 

ing late 1 per: 

plants 
By month 

January 22222222 89,287 24.7 54 61 14,377 125 181,217 
February ......-.--....--- 67,166 21.2 19 5 8,577 108 149,162 
Mareen 69,014 20.0 23 52 8,893 204 128,852 
7 AAA L L sO 75,655 21.1 20 55 6,612 41 125,587 
May nos ⅛˙Äm n 83,838 21.9 17 72 8,305 27 141,843 
PUNE? A A 83,485 21.8 19 89 6,589 34 160,680 
A A 86,547 21.5 18 62 6,838 84 182,495 
Augutt — 83,852 21.0 16 70 3,869 17 198,710 
September .. . en 76,546 20.8 20 63 4,571 41 208,308 
October 83,696 21.9 17 74 7,861 15 209,945 
November ` e ---. 84,019 22.5 19 55 13,629 5 212,913 
December ........---.-——-- 90,659 28.0 19 65 15,958 104 2200,068 
Total 973,764 21.8 261 774 105,579 855 2200, 068 
By 5 district : n ae — 

ast coast 533 120,5 4. ats 
Appalachian No. 12 15,454 265.7 — -- 95,018 83 È 8,847 
Appalachian No. .......- 4,181 21.9 See 2,333 

Indiana, Illinois, 

Kentucky. ete 167,594 21.5 ER 283 621 5 30,367 
Minnesota, Wisconsin, etc .. 22,460 27.7 2 9,432 
Oklahoma, Kansas, ete 85,995 25.8 q 19,424 
Texas inland .........--...- 30,479 19.7 99 3,183 
Texas gulf coast 244,144 24.1 47 23,590 
Louisiana gulf coast ...... 187,286 22.4 93 191 6,766 286 8,874 
Arkansas, Louisiana 

inland, etee 12,664 22.1 22 7,482 
New Mexico ............-- 4,870 22.9 US 347 
Rocky Mountains 45,426 29.4 E 69 32 NEN 8,982 
West coast 82,187 11.9 ae 231 3,142 531 14,315 

Total ... oo 973,764 21.8 261 174 105,579 855 2200, 068 


p Preliminary. 


1 Figures represent crude oil used as fuel on pipelines which si considered part of the demand for 
2 Includes No. 4 fuel oil in thousands of barrels: PAD district I, 1974, 3,622; 1975, 3,911; PAD 
1975, 9; PAD district V, 1974, 7, 1975, 656. 
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in the United States, by month and refining district 
unless otherwise stated) 
1975 P 
d E 
uc- rude 
Domes- Produc- Yield tion used Ae Domes- 
tic tion at (pei at gas direct- Im- Ex- end : tic 
de- refin- ES proc- ly as ports ports f de- 
mand eries een ess- distil- 9: d mand 
ing late 1 Pere 
plants 
118,898 88,418 22.6 20 53 10,041 2 199,752 122,534 
107,765 75,005 22.1 16 48 8,45 50 176,734 106,490 
98,088 78,480 21.4 19 49 7,943 1 161,149 102,075 
85,566 74,595 21.2 20 59 3,297 51 146,257 92,812 
75,949 75,366 20.6 20 61 4,225 7 152,070 73,852 
71,811 77.216 20.5 18 43 2,039 48 163,348 67,990 
71,566 80,282 19.8 19 47 3,295 11 181,514 65,466 
71,575 80,346 19.9 17 47 2,854 49 197,364 67,365 
71,561 84,358 21.5 16 49 3,872 1 220,776 64,882 
89,496 85,083 22.1 17 43 3,179 1 226,160 82,937 
94,699 83,004 21.9 15 43 2,894 10 235,798 76,308 
119,442 86,283 21.6 17 45 3,856 36 2 208,833 117,130 
1,075,916 968,436 21.3 214 587 55,948 267 2 208,833 1,039,841 
105,603 22.2 
493,352 "een 85 » en 53,759 3 85,551 463,700 
5,242 24.5 
317,740 168,313 21.2 "m 280 196 5 64,922 318,530 
22,906 26.3 
88,376 25.9 
31,690 19.8 
239, 224 23.2 
130,403 142,120 22.4 214 191 1,441 61 42,388 121,549 
1 55 Le 21.4 
25.7 
38,746 P Do 29.3 zx 69 1 ie 3,544 89,954 
95,675 84,825 11.9 za 47 551 198 12,428 96,108 
1,075,916 968,436 21.3 214 587 55,948 267 2 208,833 1,039,841 
distillate. 


district II, 1974, 33, 1975, 83; PAD district III, 1974, 438, 1975, 376; PAD district IV, 1974, 16, 


MINERALS YEARBOOK, 1975 
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Table 40.—Statistical summary of petroleum asphalt and road oil 
(Thousand short tons) 1 


P Preliminary. 
1 Conversion factor: 5.5 barrels —1 short ton. 


1971 1972 1973 1974 1975 » 
Petroleum asphalt: 
Production --....-. 7 EE 28,553 28,235 30,524 29,861 26,174 
Imports (including natural) ...............- 1,312 1,684 1,535 2,046 901 
reef ß es 55 61 62 74 58 
Stocks, end of period 22 3,855 8,934 2,131 3,885 4,144 
Apparent domestic consumption ......-..-...- 28,828 29,779 33,200 30,679 26,797 
Petroleum asphalt shipments: I 
e EEN 23,821 r 24,305 27,041 24,642 21,485) 
Rll ³o»wü AA 4,362 5,347 5,677 4,815 4,812 
All other --.. . . . Ene ius 1,840 r 1,469 1,615 1,578 1,266 
Total JJ ĩͤ oak 30,023 31,121 34, 333 31,035 27,591 
Road oil: 
Production -... .. cr 1,592 1.444 1,332 1,302 '899 
Stocks, end of period 164 287 145 196 104 
Apparent domestic consumption 1,543 1,371 1,424 1,251 991 
Road oil shipment s 1.543 1.371 1.424 1.251 991 
p Preliminary. r Revised. 
1 Conversion factor: 5.5 barrels—1 short ton. 
Table 41.—Salient statistics of road oil in the United States, by month and. 
refining district 
(Short tons) 1 
1974 1975 p . ee 
Stocks, Do- Stock., Do- 
* end of mestie . end of mestie 
period demand period demand 
By month: I 
January 2222222222222 42,546 166,909 20,909 75,273 228.727 42,909 
February .......-------.-.--.-.- 60,727 202,727 24,909 41,636 261,273 9,091 
March A 98,727 273,091 28,364 47,818 291,273 17,818 
A A auc 107,455 318,364 62,182 48,000 304,727 84,546 
Jö 00———V—:ꝗ A D LE 128,545 359,818 87,091 74,000 308, 455 75,278 
JUNO: ee scada eee 151,818 339,273 172,364 160,727 853:3,000 126,182 
July A asus a a 194,545 316,000 217,818 111,818 151,636 298,182 
Aug! 8 184.727 299,091 201, 636 100,864 181.273 120,727 
September .........-..---.----- 128,364 264,182 173,273 69,273 124,909 75,636 
October -.. 101,636 183,273 172,545 54,000 122,182 56,727 
November .......-..----.-.--- 50,546 159,818 14,000 72,909 108,545 86,546 
December ..............------ 52,546 196,364 16,000 43,091 . 103,818 47,818 
Total. visas sa 1,302,182 196,364 1,251,091 898,909 __ 103,818 991,455 
By refining district: - 
East coast 444 e Se Tue "en 
Appalachian No. 1 ...--.--..- 64,545 1.656 74,546 ( WW 2) 1686 
Appalachian No. 2 ........... = Le us ras 
Indiana, Illinois, Kentucky, etc. 564,727 51,091 442,182 65,818 
Minnesota, Wisconsin, North 712,727 523,091 
Dakota 2:2 . . ee eas 16,54 ul 15,061 A 
Oklahoma, Kansas, eteee 158,546 9,091 92,5 4.5 21,091 
Texas inlanßd 4 4,364 Së 4, 0/00 = 
Texas gulf coast Së e 80, 5B 45 SS 
Louisiana gulf coast .......... = S 8,182 m wn 84,182 
Arkansas, Louisiana inland, etc 3,818 E ae 864 
New Mexico a a M m 
Rocky Mountain 97,454 8,273 98,000 755,091 10,909 67,455 
West coat 392,182 131,273 357,636 18 9,455 5.636 815.091 
i nau 1.302, 182 196,364 1,251,091 89/8,909 103,818 991,455 
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Table 42.—Production of miscellaneous finished oils at refineries and natural gas 
processing plants in the United States in 1975, by district and class 
(Thousand barrels) 


š Petro- 
z Absorp- Petro- Specialty Other 

District tion latum oils 1 or products ° Total 

East coast -= ee Lo: 47 678 1,284 168 2,177 

Appalachian No. ............--- 6 91 89 36 3,316 3,538 

Appalachian No. ........... reper oes ša 32 15 Ee 47 

Indiana, Illinois, Kentucky, etc ... 80 24 728 869 3,340 5,041 
Minnesota, Wisconsin, North 

Dakota, South Dakota UM E EN 106 c. 106 

Oklahoma, Kansas, etc ..........- 151 62 481 D 432 1,126 

Texas inland .......-.-..--..--.-.- 439 SEH 1,056 59 244 1,798 

Texas gulf coast ..............--- 52 711 1,420 3,790 2,466 8,439 

Louisiana gulf coast 254 Sé 509 5,778 1,022 7,563 

Arkansas, Louisiana inland, etc .. 55 e S 418 ec 473 

Rocky Mountain and New Mexico . 2 = zd 85 = 37 

West coat 15 12 925 799 119 1,870 

Total: 
1915. a s TE 1,054 947 5,918 13,189 11,107 32,215 
1974. roro duci E 818 842 6,827 13,507 3,752 25,246 


1 Specialty oils include hydraulic, 188; insulating, 255; medicinal, 148; rust preventatives, 2: 
sand-frac, 1,056; spray oils, 322; and other, 3,952. 
3 Includes SNG feedstock. 


Table 43.—Receipts of domestic and foreign crude petroleum at refineries in 
the United States 
(Million barrels) 


Method of transportation 1971 1972 1973 1974 1975 P 
By water: 
Intras tat eee «4««««gh 4 160.9 155.4 148.9 130.4 134.9 
Interstate. ð I ⁵ é 8 430.0 298.5 249.8 211.5 170.2 
Forci n õÜß a da 352.6 490.5 775.3 896.1 1,100.9 
Total by water «2 943.5 944.4 1,174.0 1,238.0 1,406.0 
By pipeline: 
Intras tat .. . EE 1,702.2 1,832.0 1,796.9 1,692.5 1,641.0 
Interstate `... __- RE 1,132.3 1,131.8 1,108.1 1,061.4 1,021.5 
A A 260.4 317.8 408.7 370.7 397.5 
Total by pipelin . .. 3,094.9 3,281.6 3,813.7 3,124.6 3,060.0 
By tank cars and trucks: 
Intrastaté eet 87.0 47.5 45.7 51.7 56.5 
Interstate das 5.4 5.7 12.4 22.0 23.7 
Porr be TE EN Sie E 
Total by tank cars and trucks 42.4 53.2 58.1 73.7 80.2 
Grand totalllllllu 4,080.8 4,279.2 4,545.8 4,486.3 4,546.2 
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Table 48.—Pipeline tariff rates for crude petroleum and petroleum products, 


January 1 
(Cents per barrel) 
Origin Destination 
Crude oil: 
West Texas cisne Houston, Tex 
P ³ðA East Chicago, Ind 
DO. za a ³⅛VÜ5w»u 8 Wood River, Ill 
Oklahoma `... e E NN Chicago, 
Pi 8 Wood River, III 
Eastern Wyoming Chicago, III 
77 ⁰¹üm . as Wood River, III 
Refined products: 
Houston, Tex ......--..--.-----.-..-.----- Atlanta, 
Do ies A 8 New York, N.Y. x 
Tulsa. r ³ð2».. Minneapolis, Minn 
Salt Lake City, Utah -...-.-.----ooooo..--- Spokane, Wash 
Philadelphia, fra 3 Rochester, N. 


Source : Interstate Commerce Commission. 
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Table 49.—Stocks of crude petroleum, natural gas liquids, and refined products in the 
United States at yearend 


(Thousand barrels) 


1971 

Crude petroleum: 
At refineries E 73,115 
Pipeline and tank farm .............-.-.- 172,309 
Froduee s 224 
Total crude petroleum ...............- 259,648 
Unfinished oũ ils 100,574 
Natural gas oline 5,163 
Plant condensate -.. . . ll -L2-22.- 1,013 
Refined products ~~... --_ ..__-___________- 677,549 
Grand t 8 1,043,947 


1 Includes isopentane. 


1972 


70.327 
162.476 
13,592 


246,395 


958,979 


1978 


76,971 
152,538 
14 


1,008,307 


1974 


83,214 
168,944 
,862 
265,020 
106,081 


1,073,646 


1975 


86,761 
172,610 
,988 
271,354 
106,852 
6,217 
1,165 
747,867 


1,132,955 
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Table 54.—Value of crude petroleum at wells in the United States, by State 


A — ÉL — 
State Total Average Total Average 
a value value value value 
at wells per at wells per 
(thousands) barrel (thousands) barrel 
Ab cc $118,808 $8.54 $136,541 $10.13 
Alaska: ⁰o·¹¹w- ͥ dd 347,408 4.92 364,630 5.22 
Arizona 2 ea ³ĩðĩç 88 3,885 5.25 3,332 5.25 
, e ß 122,817 7.43 143,336 8.88 
California __. oa taa 1,710,350 5.30 1,943,048 6.03 
Colorado: A A 283,904 7.57 365,654 9.60 
o ege 351,331 9.66 490,258 11.71 
ii; A A 244,395 8.87 273,182 10.48 
ahh ⁵ð 8 42,402 8.62 48,821 10.54 
Kansas ³˙·AV AAA os 490,984 7. 96 561,508 9.50 
Fit 88 68,340 8.72 84,520 11.19 
Louisiana: 
Gulf Coast cuina a 4,551,481 6.52 4,358,452 7.10 
Northern 22 260,291 6.70 253,427 6.79 
Total Louisiana 4,811,772 6.53 4,611,879 7.09 
Mien dis oa 154,746 8.59 262,352 10.74 
Mississippi ~~ en NN 309,753 6.10 310,346 6.66 
Montana ³·1iꝛAA aa 229,802 6.65 257,169 7.83 
N a ĩ 45,167 6.83 55,133 9.01 
New Mexico: 
Southeastern -_... .. 2.2.22... 656,898 7.24 784,204 8.29 
Northwestern — ~~... ~~ ~-~.__. __ 55,680 6.96 53,869 8.29 
Total New Mexico 712,578 7.22 788,073 8.29 
New: York ebe 9,538 10.65 ` 10,693 12.22 
North Dakota 119,022 6.04 149,705 7.82 
A y A 89,348 9.83 113,917 11.89 
Oklahoma J ꝛ 4 1.277, 076 7.18 1,389,164 8.52 
Pennsylvania `... e NN ˙ : 36,220 10.41 89,647 12.15 
South Dakota 3,283 — 6.65 5,996 12.70 
Tennessee 7,256 9.44 7,849 11.51 
Texas: : 
Gulf Coast .. ~~~ 1,826,100 7.41 1,866,358 7.96 
East Texas field -= 508,302 7.04 583,269 7.73 
West Tease 4,507,693 6.76 4,925,842 7.47 
PanhandllꝓMwqqaGek ~~~ 149,156 7.00 159,887 7.76 
Rest of State 1,781,752 7.00 1,851,214 7.76 
Total Teaas . .. . . . ~~~. ~~. 8,773,003 6.95 9,336,570 7.64 
Utah Zeene 279,858 7.11 348,131 8.23 
West Virginia 27,058 10.15 29,712 11.99 
Wyoming _______________- 914,360 6.53 983,785 7.24 
Other States! ~ 28 1,085 5.77 1,108 6.83 
Total United States 21,580,549 6.74 28,116,059 7.56 


1 Missouri, Nevada, and Virginia. 
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Table 55.—Posted price per barrel of pe- 
troleum at wells in the United States 
in 1975, by grade 


Price 
Grade per 
barrel 
Pennsylvania grade : 
Bradford and Allegheny districts .. $6.83 
Southwest Pennsylvania 6.12 
Corning grade ..--------------------- 5.17 
Western Kentucky y 5.20 
Indiana-Illinois ` ee -=-= 5.20 
Coldwater, Michigan .......-.-.-...-.....- 5.00 
Oklahoma-Kansas : 
84?-34.9? API .... 2. 22222222 5.11 
86°—86.9° API NN 5.15 
Texas, Panhandie (Carson, Gray, Hutceh- 
inson, and Wheeler Counties), 35°—35.9° 
A E A m:. ð 5.10 
West Texas, 30°-30.9° API (sweet) ..... 5.11 
Lea County, New Mexico, 30°-30.9° API 
(BOUT). ee 5.00 
South Texas, Mirando, 24?-24.9? API ... 5.30 
East Texas _. 5.20 
Conroe, Texas 5.30 
Texas: 
80?-30.9? API ............ OR 5.05 
20°-20.9° API ll 4.95 
Louisiana, 30%-30.9% API ----..------.-. 5.15 
Caddo-Pine Island, Louisiana, 36°—36.9° äi 
ENER 5. 
Magnolia Smackover Limestone, 
Arkansas, 81°-81.9° API .............. 4.84 
Elk Basin, Wyoming ii 
Montana), 30?-30.9? API ...... 4.86 
California : 
Coalinga, 32°-82.9° API lll. 5.01 
Kettlemen Hills, 37°-87.9° API ..... 5.26 
Midway Sunset, 19°-19.9° API ______ 4.28 
Wilmington, 24^—94. r 4.63 


1 No price change listed in 1975. 


Source: Platt's Oil Price Handbook and Oil- 
manac. 
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Table 56.—Wholesale price index, crude 
petroleum 
(1967 — 100) 

Month 1971 1972 1978 1974 1975 
January .........- 113.2 113.2 114.7 178.4 223.1 
February ........ _ 118.2 113.2 114.7 201.7 228.6 
Maren 113.2 113.2 114.9 201.7 230.2 
April ...........- 113.2 113.2 117.1 201.7 282.2 
MAY AN 113.2 113.2 122.0 201.7 234.2 
June 113.2 113.2 125.3 201.7 256.0 
July ooo 113.2 113.2 125.8 224.4 250.4 
August 2 113.2 114.7 125.8 225.2 256.1 


September ........ 113.2 114.7 138.3 225.4 256.1 
53 113.2 114.7 133.3 226.2 257.8 
November ........ 113.2 114.7 139.8 231.0 261.0 
December 113.2 114.7 146.2 223.0 262.6 


Average .... 113.2 113.8 126.0 211.8 245.6 


Source: Bureau of Labor Statistics, U.S. De- 
partment of Labor. 
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Table 62.—Crude petroleum: World production by country 


(Thousand 42-gallon barrels) 


Country 1973 1974 1975 P 
North America: 
F /Y»/;Vib1.. n ˙ Zͥ ice ls 48 123 
CZwmg % ˙ ͤ1àXUUI—.. ³ 1 h SS u 648, 348 616,532 520,666 
A A dt 775 775 775 
Mexico 191,482 238,271 294,254 
Trinidad and Tobago 60,666 68,131 78,613 
United States t -i u l. . ul l U U l aa 8,860,903 8,202, 585 3,052,048 
South America: 
Argentina ono 153,539 151,110 144,364 
Bolivi gue; 17,266 16,603 14,732 
Brazil cion 62,122 64,751 62,766 
Il! ³ 11.429 10,055 8,946 
Colombia E 66,844 60,867 57,259 
TS . ÁO 16,221 63,678 58,753 
J) ³ ˙·Aſ/ 0ĩ » 25.767 28,069 26,384 
%% AFlVF„PfhGGG0B0B—W ...d. . a 1,228,594 1,086,332 856, 364 
Europe: 
A A II 14,058 15,045 15,012 
A A ——— — uama 17,982 15,609 14,205 
Zuni. a 1.460 1,095 913 
Czechoslovakia E 1,221 1,085 1,017 
Denmark E 1,460 689 1,327 
Prance A ee y 9,152 7,863 7,460 
Germany, ũœ7ʃQẽwwwwrr ß 2.500 2.500 e 2,500 
Germany, . ⅛ K 47,944 44,718 41,470 
,,, ß e 15,176 15,237 15,806 
KZ A AMA 7,082 6,956 6,743 
Netherlands ————— ĩ V) ͤ 10,169 10,227 9.676 
INGE WAY A ² ͤͤP(0ͤ6⁵ ZA i ee 11,166 12,707 68,900 
Poland AA ⅛ 2,908 4,080 4,103 
Romanlü a A Sel A 106,578 107,964 108,739 
SDR1 EE 5,932 14,334 14,822 
IEA A A NN A AAN 3,094,350 3,373,650 3,608,850 
United Kingdom! een aeaMiMiMMMiMiMŇiMiħiħiħțħ 2,946 3,289 8,000 
Nun ese ²ꝝ x ⁵ AAA 24, 680 25,613 27, 347 
Africa: 
%%% A Y dada cU Eesti 400,515 368,139 850,753 
AngOl8 A A 58,910 61,392 57,943 
Congo (Brazzaville7ꝛ 222222222 12,713 22,434 13,460 
SJöö·Ü . ceo ³ AAA 88 60,483 53,715 84,348 
LÉI NEE 55,045 73,548 81,948 
IJ A A 8 793,839 555,291 551,150 
/// ˙ i. Se LL 2 320 191 171 
Nigerias ͥ. TCf.;ͥ A ĩ A SSES cows ees 749,820 823,347 651,890 
uni nna 29,828 31.841 34,567 
LAITE EE au UE 
Asia : 
CA EE 24,948 24,597 20,805 
FU lll ³ðVO a Es 78,673 70,838 65,932 
HürmB ³˙1-·w..ͤ§ÄʃiVẽ ...... 8 7,514 7,581 6,700 
China, People's Republic of * ...........- 61 365,000 474,500 571,590 
CC ias 55,388 55,783 61.611 
Indonesia ociosa sit y 488,536 501,838 477,055 
A A AA 2,139,229 2,197,901 1,952,650 
Ad A ³¹¹oꝛ¹bAA EE 36,607 720,729 25,521 
lasfnel*39 A A 82,193 36,500 27,845 
, ia 5,142 4,936 4,878 
|i; p DE e a a a 1,102,446 929,678 161,488 
Malaysia (Sarawak) .----------2-222222-2.2.2.-2..-- 33,054 29,587 35,774 
Oman EE 106,926 106,046 124,600 
Nr EA A A cu LE 2,87 2,92 2,190 
Qatar EE EE 208,152 189,348 159,482 
Saudi Arabia? `. arc das 2,772,590 3,095,640 2,582,854 
Syrian Arab Republik 88,170 45,352 65,930 
/// ct 8 1.055 1.321 1.351 
Thailand AAA AA zu DD i SELL 45 e 42 e 42 
PIC ³Üw ]5Ü˙ôdm !.! 888 24,273 24,555 22,167 
United Arab Emirates 
Abu Dhabi ociosas e 479,192 516,110 511,730 
ll ⁰-m Aa i a G 80,207 100,375 92,710 
Sl: ð d 8 T uc 18,870 
Oceania : 
Kas ³ð q T 142,277 140, 396 149,873 
New Zealand 1.290 1,385 e 
rr ad 20,367,981 20,537,727 19,497,213 
e Estimate. p Preliminary. 


1 Includes field condensate. 

2 Estimates of Israeli production from Sinai peninsula oilfields included with Israel rather than 
with Eeypt. 

3 Data for both Kuwait and Saudi Arabia include those countries share of production from 
the Kuwait-Saudi Arabia Partitioned Zone. 


Phosphate Rock 


By W. F. Stowasser * 


In the United States, the average unit 
value of phosphate rock increased from 
$10.98 per ton, f.o.b. plant, in 1974 to 
$22.99 per ton, f.o.b. plant, in 1975. Al- 
though the published price of phosphate 
rock in international trade did not change 
during 1975, consumer resistance to higher 
price levels caused significant reduction in 
listed prices effective January 1, 1976, and 
negotiations between sellers and buyers es- 
tablished agreeable prices at less than pub- 
lished prices. 

Additional marketing complications were 
created for both producers and consumers 
of ph: «phate rock as resistance to high 
prices for phosphate fertilizers backed up 
supplies in delivery pipelines in the United 
States and other major consuming and pro- 
ducing areas. As phosphate fertilizer prices 
declined in the United States, and with the 
domestic market not responding to the de- 
cline in prices, it was advantageous for 
U.S. integrated fertilizer producers to in- 
crease the level of shipments of relatively 
cheap fertilizers into world markets. It was 
equally advantageous for consuming coun- 
tries to import fertilizer from the United 
States which was more than competitive 
with fertilizer produced in respective do- 
mestic plants utilizing exceptionally high- 
cost imported phosphate rock. This condi- 
tion added pressure on major phosphate 
rock producers in North Africa and the 
United States to reduce the price of phos- 
phate rock in international trade. 

Estimated world production in 1975 was 


about 118.6 million short tons, about 396 
below the 1974 record production level. 
After 4 years of demand exceeding pro- 
duction, demand declined and supplies 
were more than adequate in 1975. The 
sharpest decline in demand for phosphate 
occurred in West Europe where imports 
declined almost 7 million tons. The de- 
terioration in export prices started in Octo- 
ber 1975 when Morocco discounted pub- 
lished prices in an attempt to increase 
sales, which had markedly declined in 
1975 from the record high in 1974. 

In October, Morocco, which has a com- 
mon boundary with the Spanish Sahara 
and had claimed the territory since 1956, 
mounted a march of an estimated 350,000 
Moroccans into the Spanish territory with 
the declared objective of peacefully recov- 
ering the area. À Spanish minefield, about 
10 miles south of the border, deterred 
further penetration into the territory and 
the march was terminated. Spain agreed to 
cede the territory to Morocco and Mauri- 
tania. In return, Spain will receive an as 
yet unspecified share in the Bu Craa phos- 
phate operation, some continuing military 
rights at El Auin, and some fishing rights 
off the coast. The acquisition of the phos- 
phate mine, plant, and reserves in the 
*"Western Sahara" by Morroco will increase 
control over this commodity by the semi- 
monopoly of North African phosphate rock 
producers. 


. scientist, Division of Nonmetallic Min- 
erals. 
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Table 1.—Salient phosphate rock statistics 
(Thousand short tons and thousand dollars) - 
1971 1972 1973 1974 1975 

United States: 
Mine production 125,752 126,651 139,718 155,847 187,516 
Marketable production 88,886 40,831 42,187 45,686 48,816 
CH EE $203,828 $207,910 $238,667 $501,429 $1,122,184 
Average per ton $5.24 $5.09 $5.66 $10.98 $22.99 
Sold or used by producers 40,291 48,755 45,043 48,435 46,489 
Value `... .  . ee $211,986 $223,005 $254,846 $529,141 $1,052,995 
Average per ton $5. $5.10 $5. $10.92 $22.67 
r uu eut) 12,587 14,275 13,875 r 13,409 11,821 
PsOs content J... -.__. 4,126 4,673 4,502 4,468 8,955 
Value ee $64,841 $75,376 $32.983 r 239,693 424,924 
Average per ton $5.15 $5.28 $5.98 r $17.88 $37.58 
Imports for consumption? 8 55 65 182 87 
Value ume neus QM Qu P $2,478 $1,416 $1,288 $8,999 $1,604 
Average per ton $29.50 $25.75 $19.82 $49.45 $42.65 
Consumption, apparent? =e 27,788 29,535 31,233 34,720 34,203 
World: Production. ee 96,040 99,287 r 108,823 r 122,147 118,586 

r Revised. 


1 From table 8. 
2 Bureau of the Census data. 


3 Measured by sold or used plus imports minus exports. 


Legislation and Government Programs.— 
Applications by companies to mine phos- 
phate rock in the Los Padres National For- 
est of California, the Caribou National For- 
est in Idaho, and the Osceola National 
Forest in northern Florida were not granted 
in 1975. Thomas S. Kleppe, Secretary of 
the Interior, deferred a decision on prefer- 
ence right leases in the Osceola National 
Forest in order to complete a 2-year study 
of the effects of phosphate mining on the 
underground water supply. A task force, 
under the direction of the Geological Sur- 
vey, continued work on the Environmental 
Impact Statement on Development of Phos- 
phate Resources in southeastern Idaho. 
The Environmental Impact Statement to 
assess the impacts of mining phosphate 
rock in the Los Padres National Forest was 
not released during 1975. The State of 
North Carolina did not issue a mining per- 
mit to the North Carolina Phosphate Corp. 
in 1975. Although several new mines were 
under construction in central Florida, min- 
ing permits were not granted in Manatee, 
Hardee, and De Soto Counties. Mine con- 
struction and permits in Polk and Hills- 
borough Counties were limited. 

The Bureau of Mines was involved in a 
number of programs relating to Florida 
phosphates in 1975. A cooperative pro- 
gram was started in 1972 with the Florida 
phosphate industry to study the disposal 
and dewatering of phosphate waste slimes 
and continued through 1975. Several uni- 
versity grants were issued to supplement 
knowledge about phosphate waste fractions. 
A grant to the Florida Bureau of Geology 
was made to define and classify phosphate 


lands and correlate the data with the En- 
vironmental Protection Agency (EPA) and 
State of Florida radiation data. The Bureau 
of Mines initiated studies to determine the 
feasibility of recovering an acceptable grade 
of phosphate mineral from the Hawthorn 
Formation. 

EPA studied radiation in structures on 
reclaimed land, studied worker exposure to 
radiation in mines and chemical plants, 
analyzed radiation levels in citrus fruit, 
analyzed radium 226 levels in central Flori- 
da well water, and analyzed radium 226 
levels in recharge wells. 

The phosphate mining industry, partic- 
ularly in Florida, North Carolina, Idaho, 
and Tennessee, is subjected to regulation by 
county, State, and Federal governments. 
Compliance with all regulations has become 
expensive and time consuming for the in- 
dustry and, in a majority of instances in 
1975, delayed or deferred new phosphate 
rock mines. In Florida, permit requirements 
for major industrial developments that were 
in effect in 1975 can be summarized. On 
the Federal level, EPA, under authority of 
the Federal Water Pollution Control Act 
of 1972, and in compliance with the Na- 
tional Pollutant Discharge Elimination 
System (NPDES), requires that a permit be 
obtained for discharge of industrial waste 
water. If the source being permitted is a 
new source, that is, constructed after pub- 
lication of proposed EPA guidelines, EPA 
must comply with the National Environ- 
mental Policy Act of 1969, which may re- 
quire preparation of an Environmental Im- 
pact Statement. Under Section 404 of the 
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Federal Water Pollution Control Act, the 
U.S. Army Corps of Engineers may re- 
quire approval for construction or mining 
activities in “wet lands.” The Corps may 
be required to prepare an Environmental 
Impact Statement and, if also required by 
the EPA, it would be jointly prepared by 
both agencies. Prior to construction of a 
potential source of air pollution, the appli- 
cant must obtain approval under EPA’s sig- 
nificant deterioration rule, 40 C.F.R., Part 
52, which requires a preconstruction re- 
view of all proposed new major stationary 
sources to assure preservation of certain 
"clean air" areas. 

The State of Florida Division of State 
Planning issued guidelines for determining 
the need for a "Development of Regional 
Impact" (DRI) report on any development 
which, because of its character, magnitude, 
or location, would have a substantial effect 
on the health, safety, or welfare of citizens 
of more than one county. For mining oper- 
ations, a DRI would be required if the 
removal or disturbance of solid minerals 
or overburden over an area, not necessarily 
contiguous, would exceed 100 acres or 
whose water consumption would exceed 3 
million gallons per day. After the DRI is 
submitted, the planning council reviews it 
and issues a report to the county. The plan- 
ning council recommendation considers if 
the proposed action will have favorable or 
unfavorable effects on the natural resources 
of the region, the economy of the region, 
the public facilities such as water avail- 
ability and sewer adequacy of the region, 
public transportation, and housing facilities. 
The recommendations are considered by 
the county governments concerned. 

The State of Florida is involved in land 
reclamation. Guidelines of the Department 
of Natural Resources, chapter 16C-16 
(1975), sets the rules for acceptance of 
credit for reclaimed land. Before a credit 
(a rebate of a portion of the severance 
tax) is granted, the guidelines must be met. 
The 1975 severance tax rate was 596 of 
the established value of the mineral at the 
point of severance with a credit of ad va- 
lorem taxes if a reclamation program is 
ongoing. The reclamation credit may be 
50% of the remainder of the taxes if ap- 
proved by the Department of Natural Re- 
sources. Criteria for credit under the 1975 
law considers water quality, bank slopes, 
timing, revegetation, and safety. The De- 
partment of Natural Resources also regu- 
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lates the construction specifications for 
water wells. 

The State Department of Environmental 
Regulation was established in May 1975. 
This new Department combines the De- 
partment of Pollution Control, elements 
from the Department of Natural Resources, 
the Internal Improvement Trust Fund, the 
Bureau of Sanitary Engineering, and five 
water management districts. The Depart- 
ment authority covers National Pollution 
Discharge Elimination System permits; ap- 
plicable to the phosphate industry were 
permits for industrial waste waters and air 
emissions, dam construction, dredge and 
fill activities, and sewer waste water. 

The Florida Water Resource Act of 1972 
established drainage districts throughout 
the State. The largest district is the South- 
west Florida Water Management District 
(SWFMD) with jurisdiction over most of 
central Florida. SWFMD requires permits 
for well construction, water withdrawal or 
discharge, construction across or within, or 
other use of “works” of the water district, 
which includes the Peace River, its tribu- 
taries, and other river and water bodies. 
In December 1974, the district adopted 
rules for granting permits for the “con- 
sumptive uses of water." The policy adopt- 
ed requires extensive hydrologic ground- 
water testing prior to consideration of per- 
mits for new withdrawals by phosphate 
companies. Issuance of a permit is con- 
tingent on volume and water-quality moni- 
toring data, use (where possible) of re- 
charge wells, utilization of surface water, 
maintenance of streams and rain gage sta- 
tions, and the potential for “zero net with- 
drawal.” 

The Florida Counties of Alachua, De 
Soto, Hillsborough, Hardee, Manatee, and 
Polk have enacted mining or earth-mining 
ordinances to control mining activities. A 
zoning variance for these activities is 
granted based on a conceptual mining 
plan, followed by a permit-granting pro- 
cedure that involves monitoring and an 
annual review of the mining methodology, 
reclamation progress, and compliance with 
regulations covering dam construction, set- 
tling ponds, easements to adjacent owners, 
soil vibrations, noise, flood plain restric- 
tions, standards for water, air, ground wa- 
ter, rainfall, sewage effluent, and radiation; 
meeting reclamation standards as to slopes, 
lake depths, and time limitations; and con- 
tinued monitoring of ground-water quality 
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and quantity. The application for a zon- 
ing variance for a new development re- 
quires that a master mining and reclama- 
tion plan be prepared and that they in- 
clude specifics on mining sequences, timing 
on mine development, specifications on 
reclamation, and water withdrawal plans. 
Concurrently, for new developments, an 
application for approval of a DRI must be 
filed with the county. The Regional Plan- 
ning Council with jurisdiction submits a 
recommendation for denial or approval to 
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the county. The county includes this rec- 
ommendation in public hearing procedures 
for zoning variances and the DRI submit- 
ted material. If approved by the county, 
detailed mining plans are prepared by the 
company and submitted to obtain a mining 
permit. The county annually reviews and 
approves the mining permit. If the county 
does not approve the DRI, a minimum of 
6 months must elapse before another appli- 
cation can be submitted. 


DOMESTIC PRODUCTION 


The total U.S. domestic production of 
marketable phosphate rock was 48,816,000 
tons, an increase of 3,130,000 tons or 6.996 
over that of 1974. The value of the mar- 
ketable rock was $1,122,184,000, an in- 
crease of 12496 over that of 1974. The 
average grade of phosphate ore mined in 
the United States was 12.5% PsOs and the 
average grade of marketable rock was 
30.8% P;O;, the same as that in 1974. The 
average weight recovery of concentrate 
and rock marketable as mined was 26.0%, 
down from the 29.3% average weight re- 
covery in 1974. The average PsOs recovery 
was 64.096, considerably less than the 
67.7% P;Os average recovery in 1974. In 
the United States, Florida and North Caro- 
lina produced 40,669,000 tons (83.496) of 
marketable phosphate rock, the Western 
States produced 5,825,000 tons (11.9%), 
and Tennessee produced 2,291,000 tons 
(4.7%). 

Florida and North Carolina.—Production 
of marketable phosphate rock was 40, 699, 
000 tons, an increase of 10.1% over that 
of 1974. The value of marketable rock 
was $1,000,352,000, an increase of $591,- 
373,000, or 144.696 over that of 1974. 

The average grade of phosphate ore 
mined was 11.896, somewhat less than the 
average of 12.5% Ph in 1974, and the 
average grade of marketable rock was 
31.3% Ph, essentially the same as the 
average grade of 31.4% PsOs in 1974. 

The average weight recovery of concen- 
trate and rock marketable as mined was 
23.4%, down from an average weight re- 
covery of 26% in 1974. The average P:Os 
recovery was 62.2%, down from an aver- 
age PsOs recovery of 65.6% in 1974. The 
decline in weight and Bh recovery in 
1975 can be partly attributed to the start- 
up of new mines that only recovered pebble 


and stored concentrate feed for treatment 
in 1976. The increase in production in 
1975 in Florida and North Carolina was 
characterized by moderate increases by a 
majority of the operating companies; the 
more significant gains were shown by Agri- 
co Chemical Co., Borden, Inc., and Swift 
Chemical Co. 

Agrico Chemical Co.; Borden, Inc.; 
Brewster Phosphates; Gardinier, Inc.; W. 
R. Grace & Co.; International Minerals & 
Chemical Corp. (IMC); Mobil Oil Corp.; 
Poseidon Mines, Inc.; Occidental Petro- 
leum Corp.; USS Agri-Chemicals, Inc.; 
and Swift Chemical Co. produced market- 
able rock from Florida land-pebble phos- 
phate fields. Howard Phosphate Co., Kel- 
logg Co., Loncala Phosphate Co., and Man- 
ko Co. mined 28,000 tons of soft rock in 
Florida. 

In North Carolina, Texasgulf, Inc., con- 
tinued with plans to increase mining ca- 
pacity at its Lee Creek mine. Added in 
late 1975 was an electric hydraulic dredge 
with a 30-inch cutter head to strip the 
top 40 feet of overburden and a new 45- 
cubic-yard dragline. With these additions 
and changes to the washing and concen- 
tration plants, Texasgulf, Inc. will have 
5 million tons per year of marketable phos- 
phate rock capacity. North Carolina Phos- 
phate Corp., jointly owned by Agrico 
Chemical Co. and Kennecott Copper 
Corp., continued planning and working on 
a future phosphate rock mine and plant in 
North Carolina. Water-pumping permits 
were not issued to North Carolina Phos- 
phate Corp. in 1975. Until the State of 
North Carolina issues the water permits, 
the schedule for construction of the pro- 
posed mine and plant could not be estab- 
lished in 1975. 

In northern Florida, Occidental Chemi- 
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cal Co., a division of Occidental Petroleum 
Corp., completed the Swift Creek mine in 
late 1975. The plant is designed to produce 
2.5 million tons per year and, together with 
the existing Suwanee River mine, Occiden- 
tal will have a capacity in excess of 5 mil- 
lion tons per year. 

In central Florida, Agrico Chemical Co. 
started operating the concentrator at its 
new Fort Green mine at yearend and plans 
to close the Palmetto mine in early 1976. 
The new Fort Lonesome mine of Brewster 
Phosphates was nearing completion in late 
1975. The plant will start up in 1976 and 
produce at a rate of 2.8 million tons per 
year. W. R. Grace & Co.'s Hooker's Prairie 
mine, under construction about 4 miles 
southeast of Bradley, Fla., wil be com- 
pleted and will start producing at a rate of 
2.5 million tons per year in mid-1976. T-A 
Minerals, Inc., has a washer and concen- 
tration plant under construction south of 
Mulberry, Fla. The plant is expected to 
start production in the second quarter of 
1976. 

A number of other companies have pub- 
lished their intentions to construct new 
plants or study the feasibility of opening 
new mines in Polk, Hillsborough, Manatee, 
Hardee, and De Soto Counties. Either the 
studies were incomplete or the necessary 
approvals and permits to proceed with 
mine construction were not obtained. 

Western States.—Production of market- 
able phosphate rock was 5,825,000 tons, a 
decrease of 470,000 tons or 7.596 less than 
was produced in 1974. Lower production 
from mines in Idaho was the principal 
reason for lower production in the Western 
States. 

The value of the marketable rock in- 
creased to $93,029,000, 25.7% higher than 
the value in 1974. The average grade of 
mined phosphate ore was 22.5% P2Os. The 
average grade of mined phosphate rock 
used without beneficiation was 26.6% 
PzOs. The average grade of beneficiated 
rock was 31.7% P:Os. The average grade 
of all marketable rock was 29.0% P:Os. Of 


1167 


the total phosphate rock produced in the 
Western States, 53.9% was used directly 
and the balance, 46.196, was beneficiated. 
The weight recovery of the combined bene- 
ficiated concentrates and rock used as 
mined was 60% ; P2Os recovery was 77.396. 

Agricultural Products Corp., Monsanto 
Co., J. R. Simplot Co. and Stauffer 
Chemical Co. mined and processed phos- 
phate rock in Idaho. In Montana, Cominco 
American, Inc., and Rocky Mountain Phos- 
phate Co. recovered phosphate rock from 
underground mines near Garrison. Stauffer 
Chemical Co. mined phosphate rock in 
Wyoming and in two areas in Utah. The 
Meramec Mining Co., Sullivan, Mo., con- 
tinued to recover apatite concentrates from 
its Pea Ridge iron ore mine tailings. 

There were no new mines started in 
1975. Work continued throughout the year 
on an Environmental Impact Statement by 
the US Departments of the Interior and 
Agriculture. It was expected to be finalized 
and filed with the Council on Environmen- 
tal Quality in mid-1976. The Statement 
was initiated in anticipation of develop- 
ment of new mines or expansion of existing 
phosphate mines in southeastern Idaho in 
the Caribou National Forest. 

Tennessee. Production of marketable 
phosphate rocks was 2, 291,000 tons, a 
decrease of 120,000 tons or 5.0% less 
than reported in 1974. The value of the 
marketable rock increased from $18,- 
465,000 in 1974 to $28,803,000 in 1975, 
an increase of 56.0%. 

The average grade of mined ore was 
19.9% PO, the average weight recovery 
of concentrates was 56.596; recovery of 
P;Os was 72.896. A small quantity of rock 
was mined by several companies and used 
in electric furnaces without beneficiation. 

Hooker Chemical & Plastic Corp., Mon- 
santo Industrial Chemical Co., Stauffer 
Chemical Co., M. C. West, Inc., and the 
Tennessee Valley Authority mined phos- 
phate rock in Tennessee and reduced the 
rock in electric furnaces to elemental phos- 
phorus. 
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Table 2.— Production of phosphate rock in the United States, by State 
(Thousand short tons and thousand dollars) 


Mine produc- Washer 
Mine production Kris SE production Marketable production 
P20s P205 5 205 
Rock con- Rock  con- Rock con- Rock con- Value 
tent tent tent tent 
1974: 
Florida and 
North 
Carolina 142,128 17,712 88 8 36,942 11,611 36,980 11,619 408,979 
Tennessee 4,185 821 W W W W 2,411 648 18,465 
Western 
States! 9,584 2,220 4,111 1,086 2,184 700 6,295 1,786 73,985 
Total 155,847 20, 753 4,149 1,094 39,128 12,311 45,686 14, 053 501.429 
1975: AAA ee EA A 
Florida and 
orth 
Carolina . 178,761 20,498 28 6 40,671 12,748 40,699 12,754 1,000,852 
Tennessee ` 4,052 808 283 67 2,008 520 2,291 588 28,808 
Western 
States 1 .... 9,702 2,182 3,188 834 2,687 852 5,825 1,686 93,029 
Total? ..... 187,516 23,483 8,449 907 45,366 14,121 48,816 15,028 1,122,184 


W Withheld to avoid disclosing individual company confidential data. 
1 Includes Arkansas (1975), Idaho, Missouri, Montana, Utah, and Wyoming. 
2 Data may not add to totals shown because of independent rounding. 
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Figure 1.—Phosphate rock (sold or used), apparent consumption, and exports. 
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CONSUMPTION AND USES 


Apparent consumption of marketable 
phosphate rock, as measured by sold or 
used, plus imports and less exports, de- 
clined 1.5% from that of 1974. According 
to producers” reports, the quantity of phos- 
phate rock sold or used in 1975 was 46,- 
439,000 tons, a decline from the peak 48,- 
435,000 tons sold or used in 1974. Of the 
total sold or used in 1975, 73.696 was con- 
sumed domestically and 26.4% was ex- 
ported. 

The consumption pattern as reported by 
producers is shown in table 3. Of the total 
sold or used including both domestic and 
export markets, the distribution pattern 
was wet-process phosphoric acid 55.096, 
normal superphosphate 2.2%, triple super- 
phosphate 3.5%, defluorinated rock 0.4%, 
direct applications 0.3%, and elemental 
phosphorus and ferrosphosphorus 12.2% 
for a total of 73.6%. 

The percent distribution by grade of 
marketable rock consumed in the United 
States and exported is compared with the 
percent distribution in 1973 and 1974 in 
the following tabulation: 


Distribution () 


Grade, BPL content 1 1973 1974 1975 
Less than 60% ....------ 8.7 5.6 9.4 
6096-6695 .---~----.--~-~-- 11.9 20.8 14.7 
66%-10%  .-------------- 40.9 42.0 48.4 
70%—72%  .-------------- 12.3 12.2 10.8 
12%—-T4% = — em e em — s.s 16.7 11.6 10.7 
Over 74% 41 9.5 7.8 6.0 


11.0% BPL (bone phosphate of lime or tri- 
calcium phosphate) = 0. 458%  PsOs. 


Florida and North Carolina.—The quan- 
tity of phosphate rock sold or used de- 
creased from 39,920,000 tons in 1974 to 
37,921,272 tons in 1975. Of the total sold 
or used in 1975, 70.6% was consumed do- 
mestically and 29.4% was exported. Of 
that consumed domestically, 88.1% (23, 
600,000 tons) was used to produce wet- 
process phosphoric acid, 3.8% (1,008,000 
tons) for normal superphosphate, 5.5% 
(1,487,000 tons) for triple superphosphate, 
0.6% (168,000 tons) for defluorinated 
rock, 0.5% (133,824 tons) for direct ap- 
plications, 1.4% (389,000 tons) for ele- 
mental phosphorus, and less than 0.1% 
for ferrophosphorus. 

The percent distribution by grade of 


marketable rock sold or used from Florida 
and North Carolina in 1973, 1974, and 
1975 is shown in the following tabulation: 


Distribution (%) 


Grade, BPL content ! 1973 1974 1976 
Less than 60% .....--..- 0.3 0.2 0.1 
60%-66% -=--> 9.7 17.0 14.8 
6605-1006 E 45.9 47.2 55.0 
AAA .-------------- 14.1 14,8 11.2 
1206-1496 ---.----.---.. 18.5 11.9 11.5 
Over 74% A -=== =-->- 11.5 9.4 7.4 


11.0% BPL (bone phosphate of lime or tri- 
calcium phosphate) —0.458% P20s. 


Western States. The quantity of market- 
able rock sold or used in 1975 increased 
3.7% compared with 1974. Of the total 
sold or used in 1974, 81.4% was consumed 
in the United States and 18.6% was ex- 
ported. 

Of that consumed in the United States, 
expressed as a percent of the total sold or 
used from the Western States, 31.7% (1,- 
944,000 tons) was used for wet-process 
phosphoric acid, 0.1% (8,000 tons) for 
normal superphosphate, 2.3% (140,000 
tons) for triple superphosphate, 0.1% (4,- 
000 tons) for defluorinated rock, less than 
0.1% (1,501 tons) for direct applications, 
and 47.2% (2,890,000 tons) for elemental 
phosphorus and  ferrophosphorus pro- 
duction. 

The percent distribution by grade of 
marketable rock sold or used from the 
Western States in 1973, 1974, and 1975 is 
shown in the following tabulation: 


Distribution () 


Grade, BPL content 1 1973 1974 1975 
Less than 60% ...------- 87.7 85.8 38.8 
6096-6696  ..------------- 22.8 22.5 18.2 
66% 70% — av em en em e "P e mm 20.4 23.5 25.9 
70% 72% — — e UD em em em mm — e em 6.0 3.5 12.2 
Eë AE 12.6 14.8 9.9 
Over 74% ..------------- b .4 a 


11.0% BPL (bone phosphate of lime or tri- 
calcium phosphate) —0.458% Pais, 


Tennessee.—The quantity of marketable 
rock sold or used declined from 
2,607,000 tons in 1974 to 2,393,000 
tons in 1975. All of this rock was con- 
sumed in electric furnaces to produce ele- 
mental phosphorus and industrial chemi- 
cals. Most of the elemental phosphorus was 
converted to furnace-grade phosphoric acid, 
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the base for sodium tripolyphosphate and 


Wee : Distribution (%) 
dicalcium phosphate. A small quantity of ution (% 


elemental phosphorus was converted to Grade, BPL content * 1978 — 1974 — 1976 
anhydrous derivatives. Ze GE 60% —— ré 10.7 oo 

The percent distribution by grade of 62% 02 ——. 129 4.7 1.6 
marketable rock sold or used from Ten- 70%-72% _.. J... = a E 
nessee in 1973, 1974, and 1975 is compared 72%-74% --------------- 9 — — 


Over 74044 mo e Se = 


11.0% BPL (bone phosphate of lime or tri- 
calcium phosphate) —0.458% PsOs. 


in the following tabulation: 


Table 3.—Phosphate rock sold or used by producers in the United States, by use in 1975 
(Thousand short tons) 


PsOs 
Use Rock content 
Domestic: 

Wet process phosphoric acid J... LL ll U J J. J J. J J... en 26,548 7,891 
Normal super phosphate 2222222222222 1.017 315 
Triple super phosphate 2222222225 1,627 535 
Defluorinated rock eseu EN eee 172 59 
m COD ph JJ A A E 39 135 

emen Pole A 
eren ↄ . ⁰⁰ y d | 5,673 1,477 
M ³⁰˙wm⁴]. ⁰˙˙ x A N A E A 84.167 10,815 
õÜ˙ iA ³Ü1 ] ³]oðäq⁵ cece d y uuu ESE s 12.272 8,955 
Grand total Sas Gelee 46,489 14,270 


1 Data, may not add to totals shown because of independent rounding. 


Table 4.—Phosphate rock sold or used by producers in the United States, 
by grade and State in 1975 


(Thousand short tons and thousand dollars) 


Florida and North Carolina Tennessee 
Grade, BPL 1 content NT C NE AS 
d P20s P305 
Rock content Value Rock content Value 
Below 60% ---.-... -= .-- ===>- 88 8 658 1,986 488 28,709 
60%-66% -... W W W W W W 
6695-7096 22 20,867 6,458 456,782 W W W 
1 /// A . ecu uu Sam W W W a Ee = 
PA E S W W W Soe ES qm 
Plus 74% 31 ee een 2,820 977 99,369 == a ae 
Totalt ia rad 87,921 11,894 927,816 2,898 617 29,921 
Western States Total United States? 
Grade, BPL 1 content 
d P205 P2305 
Rock content Value Rock content Value 
Below 60% --.-.... . {m mmŇmmiħŇħ{iħŘiħțķm 2,878 602 28,849 4,861 1,098 47,710 
60%-66% -.-..... en 805 227 10,822 6,818 1,964 117,697 
6696-1096 O... W W W 22,487 6,952 489,248 
10%-12%  .---------22222-222-2-2-2--- W W W 4,998 1,617 148,165 
1206-1405. _.... emn W W W 4,969 1.667 155,811 
Plus 74% -...... AAA 8 ior See ja 2,820 977 99,869 
ß ekaan 6,124 1,758 95,769 46,489 14,270 1,062,995 


W Withheld to avoid disclosing individual company confidential data. 
1 Bone phosphate of lime, Cas (PO4) 2. 
3 Data may not add to totals shown because of independent rounding. 
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Table 5.—Phosphate rock sold or used by producers, by use and State 
(Thousand short tons) 
Florida and Total 1 
- North Carolina Tennessee WesternStates United States 
se — ERU UG ER: 
P205 P205 P305 P205 
Rock content Rock content Rock content Rock content 
1974 
Domestic: 
Agricultural 26,621 8,272 de du 1,991 639 28,612 8,911 
Industrial W 2,607 708 W W 5,926 1,567 
Total domestic ..... 26,621 8,272 2,607 708 1,991 639 34,538 10,478 
Exports W ER ER W W 13,897 4, 468 
oll! 39,920 12,555 2,607 708 5,908 1,683 48,435 14,946 
1975 
Domestic: 
Agricultural. 26,397 8,169 ES = 2,097 670 28,494 8,838 
Industrial 390 115 2,898 617 2,890 745 5,673 1,477 
Total domestic! .... 26,786 8,284 2,393 617 4,987 1,415 34,167 10,815 
Exports 11.135 3,610 m ies 1,137 345 12,272 8,955 
Total! __. . .. 87,921 11,894 2,898 617 6,124 1,760 46,489 14,270 
W Withheld to avoid disclosing individual company confidential data. 
1 Data may not add to totals shown because of independent rounding. 
2 Exports reported to Bureau of Mines by companies. 
Table 6.—Florida phosphate rock sold or used by producers, by type 
(Thousand short tons and thousand dollars) 
Land pebble 1 Soft rock Total 2 
Value Value Value 
Ra Rock GE Average Rock Ber Average Rock SE Average 
Total per ton Total per ton Total per ton 
1971 — 33,176 10,621 173,950 $5.24 20 4 141 $7.19 33,195 10,626 174,091 $6.24 
1972 .. 36,913 11,863 188,205 5.10 21 4 121 5.87 36,934 11,868 188,826 5.10 
1973 __ 36,894 11,716 205,328 5.57 22 4 154 7.00 36,916 11,720 205,482 5.57 
1974 __ 39,879 12,547 436,587 10.95 41 8 571 13.93 39,920 12,555 487,158 10.95 
1975 ~. 37,893 11,888 926,813 24.46 28 6 503 17.96 37,921 11,894 927,816 24.45 


1 Includes North Carolina. 
3 Data may not add to totals shown Gage of independent rounding. 


Table 7.—Tennessee phosphate rock sold or used by producers 
(Thousand short tons and thousand dollars) 


5.0 Value 

5 

Use Rock content Total Average 
per ton 

ep HEEN 2,596 687 12,281 $4.73 

E RA AN AAA EU. 2 2 2,240 587 11,188 4.99 

19727 E jvw . ͥã mt v y 2, 665 699 13,812 5.18 

19741 AA A S E 2,607 708 20,594 7.90 

111 ³ ³ ³ ³ A AE EE 2,393 617 29,921 12.50 
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STOCKS 


Stocks of marketable phosphate rock in 
the United States increased from 6,974,524 
tons at the beginning of the year to 9,946,- 
045 tons at yearend. The increase returned 
stocks to 1973 levels, replacing heavy stock 
drawdowns in 1974. 

In Florida and North Carolina, stocks 
increased from an abnormal low of 5,578,- 


446 tons at the beginning of the year to 
8,533,323 tons at yearend. In Tennessee, 
stocks increased from 275,803 tons to 
307,364 tons during the year. In the 
Western States, stocks were rather stable, 
decreasing from 1,120,275 tons to 1, 
105,358 tons during the year. 


PRICES 


Prices for the various grades of phos- 
phate rock sold in the domestic market are 
not published by either producers or con- 
sumers. Contracts are negotiated between 
buyer and seller, and terms are not stand- 
ard. Some companies that sell merchant 
rock domestically publish prices that, when 
compared, show differences particularly be- 
tween phosphate rock sold from different 
producing areas in the country. The Chemi- 
cal Marketing Reporter publishes prices 
for various grades of Florida land-pebble 
phosphate rock and an example of the price 
schedule is shown in table 8. These prices 
may be an indication of the December 
1976 new contract price levels in the do- 
mestic market. 

The price of Western or Tennessee phos- 
phate rock consumed in electric furnaces 
is not published. Acid-grade rock from the 
Western States is, for the most part, either 
captively consumed or exported. Only a 
small tonnage is sold in the merchant mar- 


ket. 


Table 8.—Prices of Florida land-pebble 
phosphate rock, washed, dried, and 


unground, in bulk carload lots, f.o.b. mine 
(Per short ton) 


Grade, BPL content Price 
11065-1606 n.e- -= . cu A $52.00 
,. ene comes 41.00 
f, . 40.00 
10%-68% NN 35.50 
68%-66% ..-----------22222222222-2-2-- 81.00 


Source: Chemical Marketing Reporter, v. 208, 
No. 22, Dec. 1, 1975, p. 48. 


The average 1975 unit value? of mar- 
ketable rock as reported by producers, and 
estimated when unspecified, was $22.99 per 
ton f.o.b. plant, an increase of 109% over 
the $10.98 per ton reported in 1974. The 
average unit value of land-pebble rock re- 
ported sold or used in the domestic market 


from Florida and North Carolina increased 
from $10.95 per ton in 1974 to $24.46 per 
ton in 1975. In the Western States, the 
unit value of marketable rock sold or used 
increased from $12.08 per ton in 1974 to 
$15.64 per ton in 1975. The unit value 
of marketable rock sold or used in Ten- 
nessee increased from $7.90 per ton in 
1974 to $12.50 per ton in 1975. 

The average unit value of phosphate rock 
exported from the United States increased 
from $13.96 per ton in 1974 to $34.98 per 
ton in 1975, a 151% increase. The unit 
value of marketable rock exported from 
Florida and North Carolina increased from 
$13.84 per ton in 1974 to $36.57 per ton 
in 1975. The unit value of phosphate rock 
exported from the Western States increased 
from $16.40 per ton in 1974 to $19.32 per 
ton in 1975. Tennessee rock was not 
exported. 

The Phosphate Rock Export Association, 
Tampa, Fla., decreased its prices of phos- 
phate rock on January 1, 1976, from prices 
that had remained unchanged since Octo- 
ber 1, 1974. The prices are shown in table 
9, 

The Office Cherifien des Phosphates of 
Morocco increased phosphate rock prices 
on January 1, 1975, and in October of 
1975 started discounting in the range of 
from $6 to $12 per metric ton in an at- 
tempt to stimulate sales. Further price re- 
ductions were made effective January 1, 
1976, but it was understood that the listed 
prices were discounted to lower levels for 
reasons of exclusivity of supply, size of 
orders, and customer relations. The prices 
published in Fertilizer International? are 
shown in table 10. 


_ 2 Value, if sold, net selling price f.o.b. plant, or, 
if used, estimated value from comparable selling 
prices or developed price; that is, cost plus over- 
ead and profit. 

3 Fertilizer International. Phosphate and OCP Cut 
Rock Prices. No. 80, February 1976, p. 1. 
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Table 9.—Florida phosphate rock export 
price schedule, basis metric ton, unground, 
Lob, vessel Tampa Range or Jacksonville, 

Fla. 


Grade BPE contone October I. January 1, 
Grade, BPL content s: J Era 1 


5% ⁵d¼ et 855.00 847.00 
1206. AAA 48.00 41.00 
10%: eege 43.00 37.00 
83 %%% 0 asa 89.00 83.00 
869% —T88 86.00 30.00 


1 Plus 85 cents severance tax and 45 cents sur- 
charge per metric ton. 

2 Plus 55 cents severance tax per metric ton, 
The price may be adjusted on individual con- 
tracts for freight equalization or other reasons. 
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Table 10.—Morocco: Phosphate rock 
export list prices, f.a.s. Casablanca or Safi 


Price per metric ton 


Grade, BPL 
content January 1975 January 1976 

Khouribga: 
— 770% _.... $76.50 $51.50 
76% iio 68, 48.50 
12% an.n.. 65.00 46.00 

Youssoufia: 
O ve 60.75 48.00 


FOREIGN TRADE 


Exports of phosphate rock as reported 
by producers declined 11.7% to 12,272,000 
tons in 1975. Of the total exported in 1975, 
90.7% originated in Florida and North 
Carolina and 9.3% originated in the West- 
ern United States. Exports from Florida, 
the principal source of rock for the export 
market, declined from the level of ship- 
ments made in 1974. Exports from the 
Western States in 1975 increased 76% over 
that exported in 1974. 

The average calculated unit value of ex- 
ported phosphate rock in 1975 was $34.98 


per ton, considerably greater than the 
average value of $13.96 per ton reported 
in 1974. 

Imports in 1974 were 36,000 tons, con- 
siderably less than the 182,000 tons re- 
ported in 1974. The unit value of the im- 
ported phosphate rock declined from a 
high of $49.45 per ton in 1974 to $43.35 
per ton in 1975. A small tonnage of rock 
was imported from Mexico; however, most 
of the 37,000 tons imported originated in 
the Netherlands Antilles. 
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Table 11.—U.S. exports of phosphate rock, by country 
(Thousand short tons and thousand dollars) 


1974 1975 
Destination 
Quantity Value Quantity Value 
Florida phosphate rock: 
e, . e 622 28 144 
Belgium- Luxembourg 222222222 1,027 16,607 709 29,641 
FFI: ³ a 686 15,637 561 24,270 
Canada Loc hi is 3,139 40,695 2,623 67,367 
;ÄÜ³Ä¹. ⁵ . 80 3,029 2 1.878 
China, People's Republic of L332 2 r 45 r 475 ze Za 
Colombia _.. v U J. J JJ J.J J J . 108 8,194 48 2,200 
Ecuador Ls see ee 14 851 16 709 
El Salvador eer NN E en 14 638 5 217 
¡A A 348 6,179 572 19,138 
Germany, West E ~~~... 942 16,190 589 20,136 
EE, e eee 278 4,575 249 9,655 
(Ed A ee mmm x 8 408 11,073 415 23,614 
AAA A susu Z ZS r 497 r 7,573 228 5540 
JUDA ³·¹ AA ͤ ĩV2³ é 2,490 61,058 1,842 80,721 
Korea, Republic of 2 583 9,229 670 30,538 
mc o EE 966 14,029 1,047 40,141 
Netherlands RE 878 10,874 575 18,822 
Norway ...--........ actas ⁵ 8 98 2,549 83 2,887 
GL BEER 12 260 11 496 
Philippines AAA 164 8,319 144 7,232 
M ˙¹⁴—˙¹wAq ⁰ m AA 302 4, 945 466 19,662 
Romania. cui a de 31 677 144 6,216 
SGU nasa ti iba r 82 r 1,102 52 1,188 
Sweden ⁰yõ Ee 72 1.761 69 2,987 
gr A RA 62 1,146 16 868 
United Kingdom 80 1,666 129 5,678 
OUNCE ñð⅛˙⁰· wm IO ee 6 240 1 45 
33 ⁵ ↄ EE r 13,409 r 289,698 11.321 424,924 
Other phosphate rock: 1 

Argentina EE -— PES b 100 
Brasil dee (3) 1 18 444 
(e KT, TEEN 760 14,199 930 21,247 
Chilë ees a Sus ri 188 Ste E 
Colombia. unción 8? 2 93 ce 2s 
Costa Rieger E WS SE 11 697 
Dominican Republie | I... esee 185 (3) 2 
El Salvador ccc A eee (3) 1 6 383 
Francè SZ Bei == 8 50 
Germany, West U J. JU. ri 27 1,145 16 278 
IPHH a 8 (3) 2 68 4,096 
Japan. ue . a a a PER Se 6 195 

Mexico. uu un iA A SO. eeu (3) 7 (2) 

Netherlands e ENNEN eem e 19 223 8,483 
e EE ES — (3) 2 
S/ ³ĩðV¹.. AAA ĩ 88 3 298 -— sa 
Taiwan Gino cc eee EE ee E 600 
Venezuela 1 87 (2) 2 
A ROS NAAA, 1 86 1 28 
r ³oW.AW r 799 r 16,206 1.285 36,629 

IA ARENA r 14,208 r 255,899 12,606 461,558 


r 


2 Less than % unit. 


evised. 
1 Includes colloidal and sintered matrix, Tennessee, Idaho, and Montana, and soft phosphate rock. 
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Table 12.—U.S. exports of superphosphates, by country 


(Thousand short tons and thousand dollars) 


1974 
Destination 
Quantity 

Aen. ð d 9 
Australid-..du2onsedzcdeeeecemqec ca a 1 
Bandes 17 
Belgium- Luxembourg Sa 
PJ f.. é ͤ d 340 
CC ee D ĩðͤ- eaedocce 59 
leede EE 194 
Colombia: AAA 8 22 
Costa Re... as 4 
Dominican Republic, loooocoicooconocooeoooooo 16 
e,, e e ta 9 
C o 72 

Germany: 
T ³¹W¹5¹ wr ⁰˙ů ee Sees 11 
SS sS ²⁰· wm ⁰˙m m eee S 
CC (Aya ( 4 
Hong ; ð ß ee ee eem ee (1) 
Hungar? A A 13 
Inde -w0;G Ee 124 
E A v y ß S E E 
IAI esc ˙ ͤ i k ĩ . a a r 12 
Jamaſ enn ee ee ese 6 
7 A ⁰⁰¹ yd yd 10 
Korea, Republic off LLL cL ccc ccce r 117 
AAA ĩðV2 E SST 1 
New Zealand NNN NNN NN cm 7 
CH AA AAA 2 
Fill EA 19 
T ala 20 
Singapore ENNEN NNN NNN NNN 4 
(ei EE a= 
SOL. DANKO a i 8 r 24 
i v . TE (1) 
United Kingdom e E A ANN 8 
Venele mn. 18 
CG!ö·Ü˙Ä5t' A EA r 10 
vk AAA Yagua su 22 r 1,158 


Value 


1,038 


664 
4,562 
r 2,875 


r 227,490 


1975 
Quantity 


1175 


Value 


1,601 
193,230 


r Revised. 
1 Less than ½ unit. 
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Table 13.—U.S. exports of ammonium phosphates, by country 
(Thousand short tons and thousand dollars) 


1974 
Destination 

Quantity Value 

eee, ß ß WS P 
ö AAA d eee eek 34 7,137 
Belgium-Luxembourg --....... 55 5,688 
S seen EE 1 222 
¡A A 414 72,379 
Canada —€———— — —— ——————————Ü 67 9,173 
J.... 8 84 20,404 
Colombia; eegene ðA A ͤ⁰ã a mi a 29 5,174 
Costa. Nie J. U u u. l L Qe 80 5,329 
Dominican Republic 88 7,142 
Ecuador: ee 41 12,876 
e . 50 8.300 
neee ß ß heu GE GE 
LR E 125 16,700 
Guatemala 222250560 ðͤ- dass 14 1,891 
India a E E 403 65,606 
mens ð 44 13,669 
e EE 16 5,781 
C ¹—wꝛ ⅛%⁰ͤ˙̃dſ t 8 14 1.879 
·Ü˙.U ³⁰¹Ü¹· . aaa 105 21,847 
Kenya: uu e ras 6 2,210 
Lebanon oh a ³ĩx u ĩð umu xs d 28 7,664 
Libya AAA AA Ga ae 
MEX CO EE ds 5 580 
New Zealand ds 41 4,281 
A A EE ME 10 2,316 
Pakistan o as 12 3,922 
, . . SS 12 3 655 
7 ]⁰ð“wA ³ ⁰ m ̃ =. èðͤ . a u Suni 7 1,836 
Philippines AN AA 22 4,870 
P ortugal A IP A totus EEEE = =- 
Singapore _.... os ee l. ue mee Lid 55 6,913 
SDAIN EAS A A zs 
d NI, H o ad A 124 16,848 
United Kingdom „2-2-2. (3) 6 
UTUZUAY EE EE 7 903 
Venezuela, n a . 25 8.071 
Vietnam, South 67 15.271 
Yugoslavia EN 6 650 
Other 222 “Vf.!!! y 2 Ov 10 1,119 
Totëlr rs Sate Ee ͤ 1,992 858,807 


1975 1 
Quantity 


2,422 


Value 


532,274 


1 Beginning January 1, 1975, ammonium phosphates became diammonium phosphates and am- 


monium phosphate fertilizers. 
3 Less than Y% unit. 


Table 14.—U.S. exports of mixed chemical fertilizers, by country 
(Thousand short tons and thousand dollars) 


Destination 
Quantity 

Belgium- Luxembourg 222222 62 
Cl ⁰ r k 2 
CCCô³%ĩ;êög ũ ęę . è . eee 78 
Seer a oe 86 
Costa: Renens mmmmmimțħŘiħiiįiiŇțħiiaŇįiii 8 
Dominican Republi˖e . 22 2 
El Salvador siria a 15 
¡o MA A 10 
Germany, West 4 
dnt A NS 1 
Güstenalnlnnnddd iħŘħŘiħŘħŘ|iŘiŘiħŘŘįħŘįħiț 11 
Halv ³˙¹bmꝛ ¾ .—w M.... ³¾˙mmn a aa um; a 2 20 
JASDAH EE (2) 
New Zealand 2 (1) 
Nicäragūa di 23 
Fill ss 1 
Sweden. AAA d E 119 
Thailand ` ¿u ¿s EE 6 
United Kingdom EE Ee (2) 
Vietnam, South 57 
II KA A ĩ 8 29 
TOtBl ˙ð t A 474 


1974 


Value 


53,476 


1975 
Quantity 
(1) 


Value 


40,695 


1 Less than 1⁄2 unit. 
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1177 
Table 15.—U.S. exports of elemental phosphorus, by country 
1974 1976 
Destination Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
A 1,402 $1,413 600 $1,121 
Wü... ³ A E c Ec E 20 18 683 941 
Belgium- Luxembourg 2222222222222 4 141 70 
Brazil seg ⁵ĩ·½. ER cece ur 85 15 65 65 
Canada. eege 161 70 1,638 1,095 
Chile. sesos rosso is 1 (1) 22 45 
Denmark nin 450 876 426 515 
EHVDL oea u Z EE EE 110 220 155 800 
Germany, Wett 260 189 149 170 
(EH TEE 64 152 441 661 
A A A A E A AA 2 1 112 198 
Japan a EEN 6,990 3,341 8,792 8,268 
Malaysia ³oA6AA ³ĩðW2AA ⁰ʒ 5 80 110 149 
Me Ee AI 23,853 14,088 26,086 25,836 
Switzerland 7 52 c = 
United Kingdom ........ NN NN NN 119 62 1,398 2,217 
CJ ³ÜiAA . ³AA ³ é r 93 r 46 32 18 
Total aa A ͤ 8 r 33,691 r 20,119 35,345 86,659 
r Revised. 


1 Less than % unit. 


Table 16.—U.S. imports for consumption of phosphate rock and phosphatic materials 
(Thousand short tons and thousand dollars) 


Fertilizer 
Quantity 

Phosphates, crude and apatite 1182 
Phosphatic fertilizers and fertilizer materials 202 
Ammonium phosphates, used as fertilizers -= 344 
Bone ash, bone dust, bone meal and bones ground, 

crude or steamed ee en 6 
Dicalcium phosphate 7 
BASIC. Slap ont e ß aa (2) 
Manures including guano een NN el (2) 
A AS 1 
Phosphoric acid 2 


1974 


Value 


18,999 
32,512 
40,509 


1975 
Quantity 


Value 

1,604 
26,970 
50,640 


1,108 
4 


1 Adjusted by the Bureau of Mines. 
2 Less than % unit. 


1178 


MINERALS YEARBOOK, 1975 


WORLD REVIEW 


Although plans and projects in some 
principal producing areas of the world, con- 
ceived in prior years, were executed in 
1975, others were deferred since demand 
for phosphate rock was depressed by the 
continuing high price structures established 
in 1974 and the disparity between the rela- 
tively high world prices of phosphate rock 
and declining world prices of phosphate 
fertilizers. 

Australia.—Shipments of phosphate rock 
from the Duchess deposit, located about 
27 miles south of Duchess, Queensland, 
were initiated in March. Duchess is situ- 
ated about 38 miles southeast of Mount 
Isa. The mine product was trucked to the 
ralhead at Duchess and loaded into cars 
for the haul to Townsville on the east coast. 
The railroad will be extended to the Duch- 
ess deposit and when completed in 1976, 
phosphate rock will be moved by rail from 
both the Duchess and associated Ardmore 
deposits at a rate of 1.1 million short tons 
per year. In 1977, shipments at a rate of 
3.3 million short tons per year are planned. 
The reserves of the Duchess-Ardmore de- 
posits are estimated to be 44 million short 
tons of direct-shipping ore grading 31% 
PzOs and 1,500 million short tons grading 
17.5% PO Development of these deposits 
will probably delay development of the 
Lady Annie and Lady Jane phosphate de- 
posits northwest of Mount Isa and closer 
to the Gulf of Carpentaria. 

Canada.— International Minerals & Chem- 
ical Corp. reported the discovery of a car- 
bonatite-alkalic rock complex containing 
apatite in Cargill Township in northern 
Ontario. The general location is about 28 
miles southwest of Kapuskasing and about 
400 miles northwest of Toronto. The dis- 
covery was described as significant, but 
additional drilling and analysis must be 
completed before the deposit can be fully 
characterized. 

Egypt.—Studies of the phosphate rock 
deposits in the Abu Tartar plateau were 
reported by the General Organization for 
Industrialization of the Ministry of Indus- 
try and Mineral Wealth. The deposits are 
west of El Kharga approximately 291 miles 
south-southwest of Cairo. The Ministry re- 
ports nearly 660 million short tons of 
proven reserves. Various plans have been 
announced, but not finalized, to develop 
the deposit, construct a rail line from Abu 
Tartar spanning the Nile to the Red Sea, 


and a port on the Red Sea to export phos- 
phate rock or triple superphosphate. 

Finland.—The Finnish Government de- 
cided to develop phosphate deposits in Sa- 
vukoski-Sokli to recover 55 million short 
tons of apatite concentrates. By 1980, pro- 
duction could reach 772,000 short tons per 
year. 

Kemira Oy mined a trial quantity (110,- 
000 short tons) from an apatite deposit 
in central Finland. An 11-ton-per-day pilot- 
plant test will determine the feasibility of 
producing from this deposit on a commer- 
cial scale.* 

Israel.—Negev Phosphates Ltd., a part 
of Israel Chemicals Ltd., will develop a 
new mine at Nahal Zin to produce 2 mil- 
lion tons per year of washed phosphate 
rock. The port of Ashdod will be expanded, 
a rail line installed to Nahal Zin, brackish 
water wells drilled, and construction of a 
washing plant to leach chlorine out of the 
rock will require a total investment of $85 
million. By 1978, Israel will have a total 
capacity of 3 million tons per year of phos- 
phate rock 


Jordan.—The expansion program at El 
Hassa and Ruseifa is designed to increase 
production to 5 million short tons in 1976, 
7 million tons in 1977, 8.5 million tons in 
1978, and 9.5 million tons in 1979. It is 
assumed that production will remain at or 
about this level until 1995. The railroad 
line from Batn-el-Gul to Aqaba, a distance 
of 63 miles, can only carry 1.8 million tons 
per year. Studies are underway to increase 
the carrying capacity of the railroad from 
El Hassa to Aqaba, a distance of 142 miles 
to permit shipments of 5 million tons by 
1977 and as much as 8 to 9.5 million tons 
by 1979. 


Mexico.—Since press reports in 1974 of 
the discovery of 3 billion short tons of phos- 
phate rock in the Baha California penin- 
sula of Mexico, press reports in 1975 indi- 
cated reserve estimates to be 500 million 
tons or 300 million tons; other reports sug- 
gested that estimates of the Baha reserves 
are far from exact at this time.“ 


* Fertilizer Pe ag cias No. 70, April 1975, p. 4. 
hemical Chemical Resources Sitting on 
(dé Crossroads of "Three Continents. V. 116, No. 22, 
May 28, 1975, 10 pp; 
6 Chemical Week. Ee GER Phosphate. V. 116, 
26, June 25, 1975, 19. 
Industrial Minerals. implications of Recent Finds. 
No. 93, June 1975, p. 10. 
Wall Street Journal. Mexico to Invest $184 Mil- 
lion in Phosphate Rock Mining. June 16, 1975. 
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Morocco.—The decline of phosphate 
rock exports in 1975, compared with those 
in 1974, was attributed to the higher prices 
established at the beginning of 1975. The 
market position in phosphate rock deterio- 
rated steadily throughout the year. In No- 
vember 1975, Morocco reduced the price 
of phosphate rock by about $8 per metric 
ton in an attempt to increase sales. In the 
short term, because of the depressed mar- 
ket, Moroccan plans to export phosphate 
rock, phosphoric acid, and solid intermedi- 
ates were curtailed. If the effort by Moroc- 
co’s King Hassan II to annex the Spanish 
Sahara is successful, Morocco will control 
the world's largest reserves of phosphate 
rock and improve the long-range prospect; 
of Morocco's position in world trade of 
this commodity. 

Peru.—Plans for the Bayovar fertilizer 
complex to produce and export phosphatic 
fertilizers in 1976 were announced. Minero 
Perú, the State-owned mining company, is 
expected to furnish raw materials for the 
production of 838,000 short tons per year 
of fertilizers. Production will be from 606 
short million tons of proven reserves." 

Senegal.—President Leopold S. Senghor, 
in his annual address on March 24, 1975, 
discussed the development of the new To- 
bene phosphate rock mine. It is located 
about 4 miles from the Taiba mine and 
could open as early as 1978. At least three 
international corporations are bidding on 
the construction contract for the mine and 
plant. Exploration programs to locate phos- 
phate rock in northern, eastern, and south- 
ern Senegal were conducted cooperatively 
in 1975 by the Government of Senegal, 
United States Steel Corp. Phosphates de 
Thies, and the Bureau de Recherches Géo- 
logiques et Miniéres. 

Spanish Sahara.—The Spanish Govern- 
ment began moving troops out of the Span- 
ish Sahara at yearend. After the Moroccan 
army moved into the capital city and sur- 
rounding areas, a civil administration was 
organized.” With the Spanish presence in 
the Spanish Sahara ended, Morocco will 
operate the Bu Craa mine and plant. Ar- 
rangements with Spain were not an- 
nounced ; however, speculation suggests that 
Spain will continue to receive phosphate 
rock from Bu Craa. Reserves previously 
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estimated by Fosfatos de Bu Craa S.A. to 
be 1.9 billion short tons were increased to 
10 billion tons by new discoveries." 

Syrian Arab Republic.—Syria concluded 
an agreement with Romania to conduct a 
survey and estimate reserves of phosphate 
rock in the Syrian desert. Romania will 
also construct a plant to process phosphate 
rock in 1977. The Syrian Government fore- 
cast that production will increase to more 
than 3 million tons per year by 1980. It 
wil be necessary to construct a railway 
system to transport phosphate rock from 
the mines to ports on the Mediterranean 
Sea.“ 

Tunisia. Compagnie des Phosphates et 
du Chemin de Fer de Gafsa's new mine at 
Sehib, southwest of Gafsa in central Tu- 
nisia, was scheduled to start production in 
1976. Reserves have been estimated to ex- 
ceed 66 million short tons. Each of three 
planned longwall faces will have a capac- 
ity of 2,200 short tons per day. Initial pro- 
ducticn will be 1.3 million short tons per 
year. In addition to developing the Sehib 
mine, Sfax-Gafsa Co. is also developing the 
M'rata and Kev es Schfair mines in the 
Gafsa Phosphate Basin. Completion of these 
programs will increase Tunisian phosphate 
rock capacity from 4.4 to 5.7 million short 
tons in 1978. 

U.S.S.R.—The first commercial exploita- 
tion of the Kovdor apatite deposit on the 
Kola peninsula began with the startup 
of a 2970,000-ton-per-year concentration 
plant.” 

A large deposit, estimated to contain 3 
billion tons of phosphate rock, was re- 
portedly discovered in Yakutia in eastern 
Siberia. If fertilizers are produced from 
this deposit, the need to ship similar ma- 
terials from the Urals and European 
U.S.S.R. would diminish.” 


7 Chemical Age. Peru Plans Big Phosphate Export 
Boost. V. 110, No. 2917, 1975, p. 11. 

8 New York Times. Morocco Administers the Sa- 
hara Area as Spanish Troops Leave. Jan. 11, 1976. 

o Chemicai Week. Spanish Sahara Poke May Hold 
a Bigger Prize. Nov. 26, 1975, p. 25. 

10 Chemical Age. Syria Sees Big Build Up in 
Phosphate Exports. V. 110. No. 2915. 1975 p. 9. 

11 Industrial Minerals. Gafsa’s New Phosphate 
Mine. No. 93, June 1975 pp. 11-12. 

1? Industrial Minerals. Company News & Mineral 
Notes. No. 89, February 1975, p. 45. 
. 33 European Chemical News. USSR Discovers Ma- 
pur E Deposits. V. 27, No. 689, June 

; , p. 8. 
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Table 17.—Phosphate rock: World production, by country 
(Thousand short tons) 


Country 1 1978 1974 1975 P 
North America: | 
United. States ðVm.. ]%ꝛ . Add 42,137 45,686 48,816 
MEXICO escritoras 79 214 311 
Netherlands Antilles ~ 2222222222222 102 118 90 
South America: 
Argentina (guano) ciencias ars 1 el el 
Brazil aos r 288 244 880 
Chile: ü. 14 21 15 
ir au aM 11 11 1 
Peru" ³Ü» ¹⁰w-w 0 ⁰⁰»vA. ] m.». ]ĩÄ A :.:. 8 25 25 22 
Venezuela: ere ß . EEN 33 156 171 
Europe: | | 
France a eee couwe r 25 21 e 20 
Germany, West EEN 102 94 83 
LLS.S RSS. ul ee E ne TE 28,400 24,800 26,600 
Africa 
/ ³0¹1ͥv.ͥ e o r 710 797 779 
) a —⅛ . y ĩ . E ER EE 610 559 445 
MOrPOGGU. RO NS 18,824 21,739 14,934 
Rhodesia, Southern 165 145 
Senegal: 
Aluminum phosphate EEN E een 241 447 222 
Calcium phosphate 1,690 1,628 1,764 
Seychelles Islands (guano) ---....... -2220 ħħħħŘħŘħŘŘ e8 38 eg 
South Africa, Republic of NN l e... 1,505 1,437 1,955 
Spanish Sahara 768 2,630 2,956 
ODDO AAA EEE A EAN 2,527 2,835 1,279 
III. y é ee r 3,829 4,218 3,845 
Uganda AAA A E 17 
Asia: 
China, People's Republic fo eee 8,300 8,300 8,700 
Christmas Island (Indian Ocean) 1,695 1,945 1,534 
ndia: 
DDP A n AA PC EUR 11 13 27 
Phosphate rock r 150 475 473 
IürHel ds 860 1,181 e 1,010 
Jordan A E A AO IN A r 1,191 1,846 1,491 
Korea, North (apatite) € EE 400 440 500 
Philippines: 
2 AAA (4) 15 139 
Phosphate . eege 13 29 6 
Syrian Arab Republic -=-= 165 664 945 
Vietnam, North? E E E em 550 1,300 1,500 
Oceania: | 
Australes ee ⁰y e ri 2 148 
Nauru Island 2,561 2,522 1,690 
Ocean Island as 820 619 569 
Total uuu uo a la r 108,828 122,147 - 118,586 


e Estimate. P Preliminary. r Revised. 

1In addition to the countries listed, Belgium, Indonesia and Tanzania may have continued to 
produce phosphate rock, and South West Africa produced guano, but output is not officially re- 
portec and available information is inadequate for formulation of reliable estimates of output 
evels. 

? Estimate by International Superphosphate Manufacturer's Association, on the basis of a 
marketable product averaging 84.8% Pais: differs with data reported in the U.S.S.R. chapter 
of E III of the Minerals Yearbook which are reported in terms of two products of differing 
grade. 

8 Exports. 

4 Less than % unit, 
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TECHNOLOGY 


The Albany Metallurgy Research Center 
of the Federal Bureau of Mines, Albany, 
Oreg., initiated a program to develop new 
procedures for recovering phosphorus from 
the complex phosphate rock deposits lo- 
cated in the Western United States. A 
number of phosphate beds were identified 
and sampled for beneficiation studies. One 
sample from the Dry Valley area of Idaho 
was characterized as a low-grade phos- 
phatic shale, averaging 11 feet in thickness 
and assaying 10% to 11% PsOs. Another 
sample from the Conda, Idaho, area was 
somewhat higher in PsOs content and had 
an unusually high carbon content, ranging 
from 1196 to 1696. A third sample from 
the Sublette Range area on the Idaho- 
Wyoming border was obtained and bene- 
ficiated. Characterization and beneficia- 
tion studies of these materials include 
attrition-scrubbing-sizing, washing and siz- 
ing, calcining, and grinding and flotation 
circuits. A 60-pound-per-hour continuous- 
circuit beneficiation plant was constructed 
and some shakedown tests were made. 
Startup problems will be corrected, and 
the plant will be used to evaluate a com- 
bination carbonate-silica flotation circuit 
on mixed altered-unaltered phosphate rock. 

The Albany Metallurgy Research Center 
also designed and assembled a continuous 
unit to demonstrate production of phos- 
phoric acid by direct sulfuric acid digestion 
of Florida land-pebble matrix samples. The 
goals were to produce phosphoric acid with 
improved P:20; recovery without creating 
the difficult-to-dewater slime normally 
generated in washing and classifying Flori- 
da phosphate-bearing matrix. In initial 
tests, conditions were established in the 
sulfuric acid digestion reactor to promote 
large crystals of gypsum and increase filtra- 
tion rates. This was accomplished by in- 
creasing the digestion temperature from 
60° C to 90° C and controlling the sulfate 
level in the slurry. The phosphoric acid 
derived from matrix digestion approxi- 
mated the composition of commercial acid 
produced from phosphate rock concentrates 
except for the aluminum content, which 
was about double that of commercial acid. 
Purification of the acid produced by ma- 
trix digestion to a quality equivalent to 
commercial acid has not been achieved. 
Preliminary studies utilizing ion-exchange 
systems and precipitation procedures were 
inconclusive. 


Studies at the Bureau of Mines Tusca- 
loosa Metallurgy Research Laboratory, 
Tuscaloosa, Ala., to investigate the effects 
of reagents on settling rates, gelation, and 
dewatering behavior of Florida phosphate 
slimes continued in 1975. The effects of 
organic, inorganic, and commercial re- 
agents on high-grade attapulgite slime from 
the Florida field were measured at differ- 
ent reagent concentrations. Measurements 
of viscosity and conductivity were made, 
and the reagent-slime mixtures were ad- 
justed to different pH levels with sodium 
hydroxide and hydrochloric acid prior to 
centrifuging to simulate a 30-day settling 
test. The dewatering effect was generally 
unsatisfactory, conforming to the results of 
prior tests with various reagents and pH 
modifications. In another series of tests, 
reagents were mixed with waste tailings 
sand, then added to a plant slime and al- 
lowed to settle. A number of reagents were 
tested with this procedure, but the best 
results were obtained when flocculant AP- 
30 was used. 


A thick stringy mixture was formed 
when attapulgite slime was mixed with a 
polyethylene oxide polymer. When this 
mixture was combined with a second re- 
agent, the system released more than 90% 
of its water as a clear liquid. A coherent 
plastic mass containing the slime solids 
remained. Laboratory tests indicated that 
this result could be achieved with a poly- 
mer addition of 7.7 pounds per ton. 


The correlation of slime composition and 
filtration behavior was studied. A proce- 
dure developed by modifying an American 
Petroleum Institute standard method for 
evaluating drilling muds was used as a 
rapid test for studying relative filtration 
rates of clay mineral combinations that 
occur in Florida phosphate slimes. It was 
found that montmorillonite suspensions 
filter very slowly and attapulgite and kaoli- 
nite suspensions filter rapidly. The varia- 
tion in filtration rates was probably a 
result of the closely stacked structure of 
plates and sheets of montmorillonite, the 
needlelike structure of attapulgite, and the 
hexagonal flaky structure of kaolinite. Be- 
cause of the similarity in filtration behavior 
of attapulgite and kaolinite suspensions, a 
number of electrolytes were evaluated for 
their effect on the filtration of kaolinite 
suspensions. Calcium salts, especially CaO, 
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were most effective on the filtration rate 


of kaolinite suspensions. 

Static filtration, wicking, and compac- 
tion methods of dewatering Florida phos- 
phate slimes were investigated. Laboratory 
studies utilizing a column of moving screens 
was effective when the experiment was 
performed in two stages. With slimes con- 
taining from 4% to 7% solids, solid con- 
centrations of from three to five times the 
original were achieved. A serious disad- 
vantage to this procedure is the difficulty 
of applying the technique on a commer- 
cial-plant scale. Static filtration was found 
to be effective. Newspapers were wrapped 
around wire screen cylinders and immersed 
vertically in the slime. This type of system 
could be used to dewater existing slime 
ponds. Áfter 2 weeks, the percent solids in- 
creased to 25. Dewatering slimes to 35% 
solids was accomplished by electro-dewater- 
ing procedures. In wicking or static filtra- 
tion tests, individual wicks did not appear 
to dewater a very large area. This type of 
system, with wicks molded with resin-sand 
mixtures, may have potential for larger 
scale field tests. 

Samples of the Florida Hawthorn For- 
mation were obtained for characterization 
studies, and some beneficiation tests of 
selected samples were conducted. After 
removing primary slimes, the ore was 
ground to pass 150 mesh and again de- 
slimed. The pulp was conditioned with 
phosphoric acid to depress the phosphate 
and a fatty acid to float the dolomite. Re- 
covery was very low, and the tailings, 
after cationic flotation of the insoluble ma- 
terial, analyzed 27.3% P2Os, 45.1% CaO, 
and 1.6% MgO. Additional tests showed 
that improved results were obtained when 
the ore was ground to pass 65 mesh, de- 
slimed at 200 mesh with a loss of 60% of 
the original sample weight and thickened 
to 65% solids. After conditioning with a 
fatty acid-mineral oil combination, a rough- 
er phosphate concentrate was floated that 
analyzed 31.8% POs. Preliminary tests in- 
dicated that after dolomite removal, the 
phosphate will respond to single-stage flota- 
tion without depressants. In future tests, 
only Hawthorn Formation samples that 
have 5% or more P;O; will be tested. 

At the annual meeting of the Fertilizer 
Industry Round Table in Washington, 
D.C., in December, Davy Powergas Inc., of 
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Lakeland, Fla., was presented with the 
John C. Vaaler award for its wet-grinding 
process for phosphate rock. The process 
eliminates the need to dry the rock and 
saves 2.5 gallons of fuel oil per ton of rock. 
In addition, a smaller mill can be used, 
dust pollution is eliminated, and dust-col- 
lecting systems are not required, further 
reducing power costs and investment dol- 
lars. 

Two large slurry-handling systems are 
now in use for storing and reclaiming phos- 
phate ore at the Phosphoria and Noralyn, 
Fla., operations of International Minerals 
& Chemical Corp. Developed by Marcona- 
flo Inc., a subsidiary of Marcona Corp., 
San Francisco, Calif., the slurry-handling 
systems are capable of handling more than 
10 million tons per year of washed phos- 
phate flotation plant feed and provide a 
continuous slurry flow at a controlled solids 
content (around 40%), independent of 
fluctuations in the output of the mining 
and washing operations, which can adverse- 
ly affect production, especially at times of 
peak demand. 

At each site there are two large ponds, 
each about 300 feet across and 25 feet 
deep, separated by a central dam. While 
phosphate slurry is being withdrawn from 
one pond, the other is being filled with 
slurry from the washing plant and free 
water allowed to drain off. Recovery is 
effected by a high-powered water jet that 
can be projected horizontally for distances 
up to 100 feet from a special assembly on 
the floor of each pond. This undercuts the 
material, and the slurry flows to a sump 
around the jet assembly from which it is 
pumped to the flotation plant. Total stor- 
age capacity at each site is about 60,000 
short tons. The system acts as a surge be- 
tween the mine and washing plant and the 
flotation system. 

The Marconaflo concept may find wider 
use in the phosphate industry. There is in- 
terest in long-distance slurry transport of 
mined phosphate rock where rail construc- 
tion costs would be prohibitive. It has been 
proposed that the production be moved via 
pipeline from Queensland  Phosphate's 


Lady Annie/Lady Jane project to Sweers 
Island.“ 


14 T bosphonis & Potassium. Slurry Handling Sys- 
tem in Use at IMC Florida Phosphate Facilities. 
No. 79, September-October 1975, pp. 40-41. 


Platinum-Group Metals 


By W. C. Butterman + 


In the United States, mine production 
rose by nearly 49% above that of 1974, 
to 18,920 ounces, while refinery production, 
including both toll and nontoll metal and 
derived almost entirely from secondary 
materials, fell 9%, to 1.3 million ounces. 
Sales of metal to industry dropped by 
671,000 ounces, to 1.3 million ounces, 
or 34% below the 1974 level. Industry 
stocks dropped 24% to 849,000 ounces. 
Exports decreased 21% to 660,000 ounces, 
and imports decreased 44% to 1.8 million 
ounces. 

World mine production of the platinum- 
group metals in 1975 remained at 5.8 
million troy ounces, the level of 1974, as 
increases in nickel-byproduct production 
in Canada and the U.S.S.R. offset a pro- 


duction decrease in the Republic of South 
Africa. These three countries accounted 
for more than 99% of world mine produc- 
tion. The small remainder came from seven 
countries, including the United States. 
Demand for the platinum-group metals 
decreased in 1975 owing to economic re- 
cession in the industrialized countries. De- 
mand for platinum in Japan countered the 
trend, however, so that Japanese consump- 
tion of platinum-group metals grew 14% 
in 1975. It was estimated that about one- 
third of the world's platinum-group metals 
was consumed by Japan, almost another 
third by the United States, and the re- 
mainder shared about equally between 
other market economy countries, and the 
centrally controlled economy countries. 


Table 1.—Salient platinum-group metals * statistics 
(Troy ounces) 


1971 
United States: 
Mine production ? ............---- 18,029 
Vahle $1,359,675 
Refinery production: 
New metal. 21,184 
Secondary metall 278,175 
Toll-refined new and 
secondary metall 1,452,838 
Total refined metal ........ 1,752,197 
Exports (except manufactures) .. 404,610 
Imports for consumption ........ 1,388,043 
Stocks Dec. 31:  Refiner, importer, 
dealer e ei ee 796,791 
Consumption 1,261,812 
World: Production 4,084,110 
r Revised. 


1 The platinum group comprises six metals: 
ruthenium. 


1972 1973 1974 1976 
17,112 19,980 12,657 18,920 
$1,267,208 $2,103,704 $1,932,203 $2,280,200 
15,380 19,916 13,234 16,571 
255,641 265,901 325,216 270,101 
1,361,623 1,039,189 1,088,022 1,016,968 
1,632,644 1,325,006 1,426,472 1,303,640 
538,994 627,526 835,754 659,885 
1,892,184 2,504,181 1 3,251,311 1,820,284 
930,853 1,033,124  r 1,121,806 849,210 
1,562,245 1,833,901 1,981,010 1,310,087 
4,269,990 70,232,149  r 5,773,739 5,766,894 


Platinum, palladium, iridium, osmium, rhodium, and 


2 Recovered from platinum placers and as byproducts of copper refining. 


Legislation and Government Programs.— 
U.S. Government inventories of platinum, 
palladium, and iridium remained un- 
changed in 1975. The three metals were 
in excess of stockpile objectives established 
in 1973. The Environmental Protection 
Agency held hearings on automotive emis- 


sion standards and technology early in 
the year, and shortly thereafter announced 
a further 1-year delay, through model year 
1977, in the application of the original 
1975 standards. 


1 Physical scientist, Division of Nonferrous Met- 
als. 
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Table 2.—U.S. Government inventory of platinum-group metals, December 31, 1975 


(Troy ounces) 


Platinum Palladium Iridium 

National stockpile 222 1402, 646 2 507,914 $17,002 
Supplemental stockpile 222222222 49,999 747,680 H 
Total J 8 8 452, 645 1,254,994 17,002 
Oeeiieeeeee aawsueaadd a ¿Za s 1,814,000 2,450,000 97,761 


1 Includes 18,043 troy ounces non-stockpile-grade material. 
2 Includes 2,204 troy ounces non-stockpile-grade material. 
3 Includes 12 troy ounces non-stockpile-grade material. 


DOMESTIC PRODUCTION 


Domestic mine production of the 
platinum-group metals in 1975 was 18,920 
ounces. Most of the metal was recovered 
as a byproduct of copper refining; the 
remainder came from a placer deposit at 
Goodnews Bay, Alaska, the only domestic 
deposit mined primarily for the platinum- 
group metals. 

U.S. refinery production, including toll- 
refined metal, was 1.3 million ounces. Of 
this, 97% was secondary metal. The quan- 
tity of secondary metal refined on a non- 
toll basis was 270,000 ounces, while tolled 
secondary metal, always a much larger 
quantity, amounted to about 1.0 million 
ounces. The small quantity of primary 
metal was derived from crude platinum 
from Alaska and from anode slimes pro- 
duced in the electrolytic refining of copper 


from the Western States. Compared with 
1974 levels, mine production in 1975 rose 
49% while total refinery production fell 
9%. The quantity of secondary material 
refined on a nontoll basis declined 17%, 
and tolled secondary material fell 6%. 

The Johns-Manville Corp. continued 
exploration and development of claims in 
the Beartooth Mountains of southern Mon- 
tana. Grade in the mineralized horizon 
averaged 0.43 to 0.46 ounce of platinum 
plus palladium per ton, with 0.15% cop- 
per plus nickel. The ratio of platinum to 
palladium in samples was about 1 to 3.5. 
Feasibility studies were expected to be 
completed by mid-1976.* 

2 Engineering and Mining Journal. Johns-Man- 


ville Gets Good From Montana Platinum- 
sum Prospect. V. 177, No. 2, February 1976, 
p. : 


Table 3.—Platinum-group metals refined in the United States 


(Troy ounces) 


Plati- 


Palla- 


Irid- Os- Rho- Ruthe- 


Year num dium ium mium dium nium Total 
PRIMARY METAL 
Nontoll-refined: 
E AAA 10,198 10,237 498 154 88 14 21,184 
1 EE 3,708 10,836 594 178 62 7 15,880 
1919 us ee 5,560 13,121 957 176 88 14 19,916 
1914. AAN PEN 4,108 8,634 381 72 38 6 18,284 
1915. nic ER 5,292 10,968 236 44 28 3 16,571 
Toll-refined: 
1971. 2.24.5 y eee 156,599 66,467 2,491 161 8,118 14 233,850 
1912. NA AAA 54,773 23,752 1,751 111 3,354 478 84,219 
IJ... cocoa cena 32,883 3,972 1,158 102 881 70 38,566 
. ³Ü¹w- u 16,298 2,784 742 96 185 7 20,107 
17. 14,619 2.002 878 15 164 1 17,174 
SECONDARY METAL 
Nontoll-refined: 
! O 103,429 161,099 2,186 352 8,887 2,272 278,175 
1972; ta A ĩ 75,942 162,718 4,393 149 11,890 1,049 255,641 
19739 Lor ³Ü¹¹—ꝛm uo 94,884 150,019 6,785 20 11,561 2,682 265,901 
1974 ` 95,999 218,416 8,494 6 11,127 1,174 825,216 
1 % ĩͤð K 103,628 149,552 2,300 44 13,683 899 270,101 
Toll-refined: 
II aaa 625,649 527,875 9,572 4,008 43,173 9,211 1,218,988 
¡AA 787,697 431,248 7,717 1,520 44,065 5,157 1,277,404 | 
1978 EES 581,005 373,396 8,895 1,292 36,865 4,670 1,000,023 
1974 654,156 365,779 3,465 1,447 86,196 6,872 1,067,915 
11 541,930 383,501 10,424 1,263 48,137 19,589 999,794 
1975 TOTALS 
Total primary refined 19,911 12,970 609 59 192 4 33,745 
Total secondary refined .... 645,553 533,058 12,724 1,307 56,820 20,438 1,269,895 
Grand total refined 665,464 546,023 13,883 1,866 57,012 20,442 1,808,640 
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CONSUMPTION AND USES 


Sales of the platinum-group metals to 
U.S. industry totaled 1.3 million ounces 
in 1975. The automotive industry was the 
largest purchaser, accounting for 28% 
of total purchases, followed by the chem- 
ical industry (2496), the electrical indus- 
try (17%), the dental-medical industry 
(10%), the petroleum refining industry 
(9%), and other industries (12%). Com- 
pared with 1974 levels, sales of the whole 
group in 1975 were down 671,000 ounces, 
or 34%. As shown in table 4, platinum 
sales at 699,000 ounces comprised 53% 
of total sales, followed by palladium 
(542,000 ounces), 41%; rhodium, 3%; 
ruthenium, 2%; and iridium, 1%. 

In general, the uses of the platinum- 
group metals remained the same as in 


previous years, those uses being related to 
the outstanding catalytic activity, refrac- 
toriness, and resistance to chemical corro- 
sion possessed by the six metals of the 
group. However, the pattern of usage of 
palladium, which had changed in 1974 
with the advent of automotive emissions 
control catalysts and the replacement by 
the telephone industry of pure palladium 
relay contacts with palladium-silver con- 
tacts, changed further as the full impact 
of the telephone industry’s reduced con- 
sumption was felt. Although automotive 
industry purchases of palladium and plati- 
num declined in 1975, the quantity of 
metal actually consumed, as distinguished 
from being put into inventory, was larger 


in 1975 than in 1974. 


Table 4.—Platinum-group metals sold to consuming industries in the United States 
(Troy ounces) 


Plati- Palla- Irid- Os- Rho- Ruthe- 
Year and industry num dium ium mium dium nium Total 
1071. asas 426,684 760,106 15,512 2,126 34,366 22,518 1,261,812 
1111§öÜ ĩ cad 545,299 876,024 37,754 2,397 46,095 54,676 1,562,245 
1978+ A 8 658,533 1,012,484 30,676 1,629 78,515 67,064 1,888,901 
1974: 
Automotive 350,000 150,000 - àa im PNE 500,000 
Chemical .......-..-.-- 215,663 163,205 7,334 981 23,328 16,305 426,816 
Dental and medical .... 25,613 124,074 325 687 373 236 151,208 
Electrical .....-.-.---- 8,608 390,237 2,840 55 15,538 43,916 551,194 
Glass 222222 74, 398 9,549 353 SE 1,464 851 92,115 
Jewelry and decorative . 22,968 21,701 884 S 10,460 2,240 58,253 
Petroleum .......------ 139,519 14,877 9,970 = 1,289 Se 165,605 
Miscellaneous 17,020 12,420 1.072 = 3,200 2,107 85,819 
Total scnhunadonsousa 943,689 886,063 22,778 1,723 61,602 65,155 1,981,010 
1975: 
Automotive 273,000 97,000 = S a xx 870,000 
Chemical 22222 148,813 142,975 2,559 414 15,440 5,457 315,658 
Dental and medical 17,097 114,970 54 669 41 144 132,975 
Electrical .........-.-- 73,624 132,247 1,969 e 8,252 10,638 226,730 
ABB usina ass 33,813 17,633 207 ee 4,471 188 56,307 
Jewelry and decorative 22, 900 23,026 401 zc 4,932 1,156 52,415 
Petroleum 107,988 2,255 3,587 PON 114 820 114,764 
Miscellaneous 21,818 11,942 866 1 3,598 3,963 41,188 
Total nasa 698,553 542,048 9,143 1,084 36,848 22,361 1,810,037 


1 Comprises primary and nontoll-refined secondary metals. 
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Figure 1.—Uses of platinum and palladium in 1975. 


STOCKS 


Stocks of platinum-group metals held 
by refiners, importers, and dealers de- 
creased 24% in 1975. Iridium stocks re- 
mained essentially unchanged from 1974 
levels, but stocks of the other metals de- 
clined as follows: Platinum 21%; pal- 
ladium 30% ; osmium 28% ; rhodium 3% ; 
and ruthenium 44%. (It should be noted 


that these are partial industry stocks, since 
the Bureau of Mines does not collect in- 
ventory data from end users of the plati- 
num-group metals, some of whom may hold 
sizable inventories). In addition, there 
were Government stockpiles of platinum, 
palladium, and iridium. 


Table 5.—Refiner, importer, and dealer stocks of platinum-group metals 


in the United States, December 31 * 
(Troy ounces) 


Plati- Palla- 

Year num dium 
L vn EECH 385,828 316,126 
|. 6 ri o asss 426,611 405,793 
i; yr PARAS 446,522 493,078 
19 532,675 478,210 
[Dl —A— —— IEA 420,770 335,621 

r Revised. 


Irid- Os- Rho- Ruthe 

ium mium dium nium Total 
16,434 604 51,529 26,270 796,791 
14,987 82 56,967 26,413 $30,853 
14,813 327 51,504 26,880 1,033,124 
18,159 869 55,791 36,102 1,121,806 
18,276 627 53,847 20,069 849,210 


1 Includes metal in depositories of the New York Mercantile Exchange; on December 31, 1975, 
this comprised 137,000 ounces of platinum and 10,300 ounces of palladium. 


PRICES 


The producers’ price for platinum 
started the year at $190 per troy ounce 
and was lowered to $170 in February and 
again to $155 in April; raised to $170 in 
August, and was reduced again to $155 
in October. Producers palladium began 


the year at $150 per troy ounce, but was 
reduced to $120 in February, to $80 in 
June, and to $50 in October. Producers' 
rhodium and iridium prices held at $350 
and $500 per troy ounce, respectively, dur- 
ing the first 9 months of the year, and 
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then were reduced to $300 and $400, 
respectively, in October. Osmium and 
ruthenium prices remained unchanged at 
$200 and $60 per troy ounce, respectively. 

Dealers’ prices for rhodium and iridium 
began the year above producers! prices, 
but lost ground quickly in January and 
were well below producers prices there- 
after. Dealers prices of the other four 
metals were below producers! prices all 
year. Average prices for the year, cal- 
culated at the low ends of the ranges of 
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weekly averages published by Metals Week, 
follow: 


Producer Dealer 
(per troy (per troy 

ounce) ounce) 
Platinum $164.23 $150.40 
Palladium 98.46 66.48 
Iridium `. 2222 476.92 894.85 
Osmium een 200.00 136.09 
Rhodium 388.46 278.34 
Ruthenium 2 60.00 45.15 


FOREIGN TRADE 


Exports of unwrought and semimanufac- 
tured platinum- group metals decreased 
21% in 1975 compared with 1974, to 
660,000 ounces, of which nearly half was 
platinum. The exports were valued at $88 
million. Of the exports, 26% went to 
Japan, 21% to West Germany, 15% to 
the United Kingdom, and the remainder 
to 45 other countries. 

Imports fell 44% in 1975, to 1.8 million 
ounces, and value dropped 46%, to $273 
million. Of total imports, 56% was plati- 
num and 36% was palladium. Compared 
with 1974 levels, and including estimates 
of metal in composite import classes, 
platinum imports decreased 32%, while 
palladium imports fell 57%. Nearly half 
of total imports came directly from the 


Republic of South Africa, and a substan- 
tial part of the 20% of imports that came 
from the United Kingdom originated in 
South Africa. Only 18% of total imports 
came from the U.S.S.R., a reflection of 
the sharp drop in palladium imports. Im- 
ports of each metal were estimated as 
follows: 


Thousand 
troy 

ounces 

ii AAA 1,025 
Palladium 2 ~~. e 655 
Iridium eege 23 
eee, eege eer 8 
Rhodium 2 94 
Ruthenium — — .. . - emmm 20 
Total ¿ui asias 1,820 
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Figure 2.—Prices of four platinum-group metals. 
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Table 8.— Imports of platinum-group metals, in 1975, by source 
(Percent of total imports) 


Plati- 


Palla- 


Irid- Os- Rho- Ruthe- 


Source num dium ium mium dium nium Total 
South Africa, Republic of 49 46 85 79 21 60 47 
United Kingdom 21 18 81 10 18 22 20 
¡JACA A ee ae 19 13 14 ES 45 9 18 
Japan -....-.... cle cian 8 2 3 = 14 1 8 
e aaa E 8 21 17 11 7 8 12 
WORLD REVIEW 


World mine production of the platinum- 
group metals in 1975 was 5.8 million 
ounces, the same level as in 1974. The 
Republic of South Africa and the U.S.S.R. 
accounted for 45% and 46%, respectively, 
of mined output, while nearly all of the 
remaining 9% came from Canada, except 
for a few thousand ounces from seven 


other countries, including the United 
States. 
U.S. mine production was 18,920 


ounces, compared with 12,657 ounces in 
1974. Most of the output was byproduct 
metal from electrolytic copper refining; 
the remainder came from the placer de- 
posit at Goodnews Bay, Alaska, where the 
platinum-group metals are mined as prin- 
cipal products. 

Placer mining in Colombia yielded 
about 22,000 ounces. This level is sub- 
stantially below the level attained in the 
zarly 1970's. All dredging was done by 
Mineros Colombianos, the Colombian com- 
pany which in 1974 purchased two U.S.- 
owned mining companies—Cia. Minera 
Chocó Pacífico, S.A., and Pato Consol- 
idated Gold Dredging, Ltd. Small quanti- 
ties of platinum-group metals were ob- 
tained as byproducts of copper and nickel 
refining in Japan, Finland, the Philip- 
pines, and Australia. 

Canada.—Production of platinum-group 
metals in Canada increased 12% to 
430,000 ounces. The  platinum-group 
metals were byproducts of nickel-copper 
mining in the Sudbury, Ontario, and 
Thompson, Manitoba, districts. The prin- 


cipal producers were International Nickel 


. tion 


Co., Inc., and Falconbridge Nickel Mines, 
Ltd. Exploratory driling continued at the 
platinum-group metals discovery at Lac 
des Iles, 50 miles northwest of Thunder 
Bay, Ontario. Texasgulf, Inc., which took 
an option on the property early in 1975, 
reported that possible reserves of about 
22.5 million ounces were indicated by drill- 
ing. Grade in the mineralized zone ranged 
from 0.1 ounce for platinum-group metals 
per ton to more than 0.2 ounce per ton, 
with palladium being more abundant than 
platinum.“ 

South Africa, Republic of.— South Afri- 
can mine output of platinum- group metals 
in 1975 was 2.6 million ounces, a 7% 
reduction below the 1974 level. South 
Africa, in 1975, was the world's largest 
producer of platinum (63%), rhodium 
(59%), and ruthenium (48%), and may 
have been the largest producer of osmium 
as well. A very small quantity of osmiri- 
dium «was recovered as a byproduct of 
gold mining, but essentially all of the 
platinum-group minerals were mined as 
the principal products from mines in the 
Merensky Reef, an extensive rock forma- 
in Transvaal Province. The Reef 
alone contains more than half of the 
world's know resources of platinum-group 
metals, in an ore that grades about 0.2 
ounce of platinum-group metals per ton, 
plus 0.15%  copper-nickel. Estimated 
capacities and production of the four 
companies that mined  platinum-group 
metals are as follows: 


3 Texasgulf, Inc. Third Quarter Report, 1975. 
Pp. 5-6. 
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Company 


Rustenburg Platinum Mines Ltd ` ~~~ ~~ 22. 


Impala Platinum Ltd 


Western Platinum Ltd ~~~ 


In February, Rustenburg, in order to 
balance supply with the weakened demand 
for platinum in the western countries, be- 
gan to cut its production by 25%, to a 
rate of about 1,450,000 ounces of plati- 
num-group metals per year. It also slowed 
and changed its expansion plans.* At about 
the same time, Impala decided to hold its 
production at about 970,000 ounces per 
year and to substantially reduce its ex- 
penditures for expansion. 

Lonhro, Ltd., announced plans to build 
an extension to its refinery at Brakpan, 
featuring an ion exchange refining method 
developed by the National Institute for 
Metallurgy.* 

U.S.S.R.—Production of platinum-group 
metals in the U.S.S.R. in 1975 was esti- 
mated at 2.6 million ounces, a 6% in- 
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Estimated 1975 Estimated 1976 
yearend capacity, production 
platinum-group platinum- 
metals group metals 
(thousand (thousand 
ounces) ounces) 
au 2,260 1,490 
— 1,530 970 
ze 150 180 
HEN 40 80 


crease over the 1974 level. The U.S.S.R. 
was the world's largest producer of pal- 
ladium (64%) and iridium (54%) in 
1975. Most of the platinum-group metals 
were recovered as byproducts of nickel- 
copper mining in the Norilsk-Talnakh 
region of Northwestern Siberia, and from 
the Petsamo-Monchegorsk region of the 
Kola Peninsula. A small quantity was 
recovered, along with gold, from the old 
platinum placer deposits in the central 
Ural Mountains. Construction of the 
large nickel mining-metallurgical complex 
at Talnakh presumably progressed in 1975. 
Engineering and Mining Journal. This Month 
in Mining. V. 176, No. 5, April 1975, p. 178. 
This Month in Mining. V. 177. No. 1, 
January 1976, p. 160. 

5 American Metal Market. Impala Cuts Back. V. 
82, No. 34, Feb. 19, 1975. p. 2. 


6 Metal Bulletin. Western Platinum's Refinery. 
No. 5999, June 17, 1975, pp. 19-20. 


Table 9.—Platinum-group metals: World production by country ` 
(Troy ounces) 


Country 1973 1974 1975 p 
Australia: 
Palladium, metal content, from nickel ore è 22 r 750 r 860 1,400 
Platinum, metal content, from nickel ore? 2 r 225 r 260 420 
Canada: Platinum-group metals from nickel ore 354,223 384,618 430,000 
Colombia: Placer platinum ee ~~~ 26,358 21,094 22,114 
Ethiopia: Placer platinum 235 230 162 
s : Platinum-group metals from copper ore ° ....... 725 650 600 
apan: 
Palladium from nickel and copper oress r 5,884 11,104 18,981 
Platinum from nickel and copper ores r 4,868 4,101 5,482 
Philippines: 
Palladium from nickel-cobalt ore EN AEN r 4,180 2,815 886 
Platinum from nickel- cobalt ore r 2, 476 1,350 579 
South Africa, Republic of: 
Platinum-group metals from platinum ores? e 2,360,000 2,832,000 2,620,000 
Osmiridium from gold ores (sales) . -._____ 2,800 2,500 2,400 
U.S.S.R.: Placer platinum and platinum-group metals 
recovered from nickel-copper ore 2,450,000 2,500,000 2,650,000 
United States: Placer platinum and platinum-group metals 
from gold and copper ores 19,980 12,657 18,920 
1! Su ri ³ K r 5,232,149 5,773,739 5,766,894 
e Estimate. P Preliminary. r Revised. 


1 Excludes metal refined in Norway and the United Kingdom derived from Canadian and South 


African ores. 


2 Japanese figures exclude metal recovered from Philippine ore. 
3 Total excludes metal refined in West Germany and which is believed to be derived from im- 


ported ores. Production was as follows: 


1974—3,840 ounces; 1974—4,115 ounces; 1975—-3,601 ounces. 
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TECHNOLOGY 


Automotive emissions control catalysts, 
in which platinum or platinum-palladium 
were the active metals, were used on most 
of the new cars sold in the United States 
in 1975. By most accounts, they performed 
reliably and were free of some of the diffi- 
culties that had been feared, such as cata- 
strophic overheating or rapid poisoning. 
In October, General Motors Corp. (GM) 
and the Environmental Protection Agency 
(EPA) conducted a joint study involving 
several hundred vehicles, driven simul- 
taneonsly on the GM test track, to deter- 
mine whether sulfate emissions generated 
by the catalysts could reach hazardous 
levels in adverse traffic density-weather 
conditions. The test showed that the likeli- 
hood of hazardous accumulation was con- 
siderably less than had been thought, even 
when all the vehicles were equipped with 
catalytic converters.' It was demonstrated 
in another study that the position of the 
converter in the exhaust train and its 
operating temperature both have an im- 
portant influence on the degree of lead 
poisoning of the catalyst, especially when 
lead scavengers, such as ethylene di- 
bromide, are used.” In another automotive 
development, a new platinum- or ruthe- 
nium-containing catalyst said to be com- 
patible with leaded gasoline was reported.? 

A Monsanto Chemical Co. plant came 
onstream using a new  rhodium-based 
homogeneous catalyst for the synthesis of 
acetic acid from methanol and carbon 
monoxide." Another rhodium-based cata- 
lyst for hydroformylation, or oxo, reactions 
was developed and will be used in three 
new plants being built by Union Carbide 
Corp." 

Bureau of Mines scientists in 1975 
worked on the formation of platinum 
metal shapes by chemical vapor deposition, 
and the formation of heavy platinum coat- 
ings by electrodeposition from molten salt 
baths. Industry reported that coatings up 
to 0.006 inch (150 micrometers) thick 
can be plated from molten cyanide baths." 

The conventional method for metalliza- 
tion of glass involves dipping in an acidic 
stannous chloride solution, then in an 
acidic palladium chloride solution, and 
finally in an electroless nickel plating bath. 


Tin ions are absorbed on the glass surface 
and then displaced galvanically by pal- 
ladium ions, which nucleate nickel depo- 
sition. It was reported that a more strongly 
adherent nickel film could be formed by 
electroless plating onto palladium ions 
which had been injected into the glass 
surface from a glow discharge.“ It was 
also reported that stress-free, adherent 
films of platinum could be deposited on 
gallium arsenide crystals, used in certain 
high-power microwave devices, by radio- 
frequency sputtering.“ 

Electrically conductive thick films, made 
by screen printing a paste of silver- 
palladium alloy powder mixed with glass 
onto a ceramic substrate and then firing 
the assembly, are widely used in hybrid 
microelectronic circuits. Leadout wires are 
readily soldered to the silver-palladium- 
glass conductors, but prolonged use at 
operating temperatures leads to drastic 
weakening of the attachments and thus to 
circuit failure. A study of the problem led 
to a new paste formulation and manufac- 
turing method which resulted in substantial 
improvement in adherence of aged films.” 
Also, a new thick-film platinum resistance 
thermometer was developed that is me- 
chanically stronger and cheaper than con- 
ventional resistance thermometers. 

A proces for manufacturing  sub- 
micrometer-thick palladium flakes was de- 
scribed. These are potential useful for 
the solid storage of hydrogen." 

7 Chemical and Engineering News. 
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Potash 


By Richard H. Singleton * 


Domestic potash production dropped 
2% to 2.5 million short tons of K20 
equivalent in 1975; this was the third suc- 
cessive year of slight decline. Total value 
increased 40% over that of 1974. Apparent 
consumption decreased 17% to 5.1 million 
tons of K-O because of reduced demand 
for fertilizer at the farm level. Domestic 
producers stockpiled 16% of their pro- 
duction and their total stockpiles nearly 
tripled to 0.6 million tons of K:O at year- 
end. Exports for fertilizer use decreased 
2% remaining near 0.8 million tons of 
K:O. Imports for fertilizer use, approxi- 
mately 95% from Canada, decreased 14% 
to 3.7 million tons of KsO but still ac- 
counted for 64% of domestic potash 
deliveries. 

Disagreement continued in the Canadian 
Province of Saskatchewan between the 
provincial government and private industry 
regarding production and marketing of 
potash. The industry filed suit on the con- 
stitutionality of the reserves tax. Legis- 
laion was passed by the provincial govern- 
ment in January 1976, enabling them to 


acquire 50% or more of the potash indus- 
try in the province. Although Canadian 
production of potash, all in Saskatchewan, 
remained the same, at 6.0 million tons of 
KO. producers’ inventories increased by 
a factor of 8 to 1.0 million tons of K;O 
at yearend. 

Potash production as well as mine and 
plant capacity continued to increase in the 
U.S.S.R. Production in the centrally 
planned economy countries reportedly in- 
creased 4% to 12.4 million tons of KO. 
Production in Western Europe decreased 
10% to 5.4 million tons of KsO. Jordan 
announced plans for construction of a 
large plant to recover potash from Dead 
Sea brines. An extensive potash deposit 
was discovered in Laos. Full production at 
the large, new mine in Yorkshire, England, 
was delayed because of technical difficul- 
ties. Exploitation of potash deposits in 
Brazil was postponed because of the pres- 
ence of petroleum activities in the same 
area. 


1 EUN scientist, Division of Nonmetallic Min- 
erals. 


Table 1.—Salient statistics on potassium salts 
(Thousand short tons and thousand dollars) 


Item 1971 1972 1978 1974 1975 
United States: 

Production -......... . .. . >>- Ne 4,548 4,738 4,684 4,716 4,576 
K20 equivalent 2,587 2,659 2,603 2,552 2,501 
.! AAA $100,527 $106,680 $112,613 r $169,148 $228,098 

Sales by producers 4,578 4,653 5,1 r 4,708 8,819 

O equivalent 2,592 2,618 2,865 2,545 2,094 
Value at plant $102,099 $104,680 $123,738 r $158,607 $187,857 
Average value per ton ........- $22.8 $22.50 $23.92 r $33.69 $49.19 

Imports for consumption! ........ 4,672 4,979 6,046 7,245 6,271 
K20 equivalent 2,766 2,961 3,587 4,326 8,786 
Vale cusdscaraniacnc sonados $111,844 $119,666 $145,698 $236,747 $267,248 

Deliveries? ..........-.------------ 9,250 9,632 11,220 11,953 10,090 
K20 equivalent 5,358 5,579 6,452 6,871 5,830 

Exports! _ AAA kee eec 1,033 1,353 1,579 1,415 1,419 
K20 equivalent 764 889 787 769 
Value 835,323 $45,858 $57,997 $66,175 $92,701 

Apparent consumption? ..........- 8,21 8,279 9,64 r 10,538 8,671 
Rat? equivalent 2 8 4,794 4,815 5, 563 6,084 5,061 

World production, marketable: 
K20 equivalent r 20,553 r 20,841 r 23,855 r 26,432 27,423 
r Revised. 


1 Excludes potassium chemicals and mixed fertilizers. 


2 Measured by sales plus imports. 
3 Measured by deliveries minus exports. 
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DOMESTIC PRODUCTION 


Production of marketable potash salts, 
in terms of K2O content, declined 2% in 
1975 compared with 1974 output. The 
value of production increased 40%, how- 
ever, in a continuation of last year's price 
rise. Costs of production at potash mines 
were affected by the general rise in price 
levels, particularly for fuel, power, and 
explosives. Eighty percent of U.S. pro- 
duction was as potassium chloride and 10% 
was as potassium sulfate. 

Potash sales by domestic producers 
equaled 36% of deliveries in 1975 com- 
pared with 37% in 1974. The remaining 
64% of 1975 deliveries were met by 
imports. 

In New Mexico, source of 8396 of U.S. 
production in 1975, eight underground 


mines were operated near Carlsbad by 
AMAX Chemical Corp., Duval Corp., In- 
ternational Minerals & Chemical Corp., 
Kerr-McGee Chemical Corp., Mississippi 
Chemical Corp., National Potash Co., and 
Potash Co. of America. 

The following three companies produced 
potash in Utah: Texasgulf, Inc., working 
an underground mine near Moab by solu- 
tion mining; Great Salt Lake Minerals & 
Chemicals Corp., producing potassium sul- 
fate from brines of the Great Salt Lake; 
and Kaiser Aluminum & Chemical Corp,, 
treating natural surface brines near 
Wendover. 

In California, potash continued to be 
produced from Searles Lake brines by the 
Kerr-McGee Chemical Corp. 


Table 2.—Marketable potassium salts produced and sold or used in the United States, 
in 1975, by product 


(Thousand short tons and thousand dollars) 


Production Sold or used 
Item Gross K:20 Gross K:20 
weight equivalent Value weight equivalent Value 
January-June 1975: 
Muriate of potash, 600% 
KsO minimum: 
Standard .......--..-- 888 539 41,024 664 404 30,797 
Coarse ......--------- 415 253 18,920 853 215 16,185 
Granula 355 216 15,883 289 175 12,772 
Potassium sulf ate 266 139 22,576 223 116 18,958 
Other potassium salts? .... 492 152 18,239 406 128 15,215 
Totals << ß 2,416 1,298 116,648 1,935 1,088 93,872 
July-December 1975: 
Muriate of potash, 60% 
O minimum: 
Standard 891 541 41,319 697 425 32,718 
Coarse 2 342 208 15.856 332 203 15.467 
Granula 408 249 18,584 400 244 18,280 
Potassium sulf ate 197 101 18.280 176 91 16,528 
Other potassium salts? .... 924 104 12,418 279 93 10,998 
Totals ĩͤ 2,161 1,202 106,456 1,884 1,056 98,985 
Grand total? J... . . 4,576 2,501 228,098 8,819 2,094 187,857 


1 Derived from reported value of Sold or used.” ` 
2 Includes chemical and soluble muriates, manure salts and potassium-magnesium sulfate. 
3 Data may not add to totals shown because of independent rounding. 
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Table 3.—Production and sales of potassium salts in New Mexico in 1974-75 
(Thousand short tons and thousand dollars) 


Crude salts 1 Marketable potassium salts 
Mine production Production Sold or used 
SSES Ra K20 KsO 
Gross : rl Gross 
: equiva- A equiva- Value? equiva- Value 
weight lent weight lent weight lent 
1974: 
January-June .... 8,442 1,305 1,958 1,042 56,029 2,022 1,075 57,827 
July-December ... 8,764 1,361 1,991 1,060 72,559 1,863 986 68,196 
Total _.. 17,206 2,666 8,949 2,102 128,588 8,885 2,061 126,028 
1976: 
January-June .... 9,156 1,402 2,037 1,079 93,661 1,608 846 78,987 
July-December ... 8,653 1,298 1,817 1,002 86,268 1,618 908 76,634 
Total 17,809 2,700 8,854 2,081 179,924 8,221 1,749  8150,622 
1 Sylvite and langbeinite. 
2 Derived from reported value of “Sold or used." 


8 Data do not add to total shown bceause of independent rounding. 


The potash (KsO) content of ores mined 
in New Mexico declined to 15.2% in 
1975 from 15.596 in 1974. These ores had 
contained 18.0% K:O in 1964. 

In 1975 Mississippi Chemical Corp. 
opened a mine previously owned by Tele- 
dyne. It had been closed in 1973 and 
purchased from Teledyne in 1974. Pre- 
vious plans to construct a new processing 
facility were abandoned; instead, plans 
were announced in May to modernize the 
old facility including installation of new 
flotation cells. Estimated planned output 
of the modernized facility was 170,000 tons 
of K20 equivalent per year. 

Duval Corp. increased muriate of potash 
production capacity at Carlsbad in late 
1975 through acquisition and equipment 
of a new mine. 

A planned expansion by International 
Minerals & Chemical Corp. at Carlsbad, 
which had begun in 1974, was terminated 
in 1975. 

A sweeping investigation of the fertilizer 
industry was launched early in 1975 by 
a Federal grand jury in Chicago, III., to 
determine whether there had been any 
price fixing or other antitrust violations 


in either domestic or foreign operations. 

A preliminary report? dealing with the 
present and projected environmental im- 
pact of potash mining and beneficiation on 
public lands in New Mexico was issued 
by the Bureau of Land Management. Pub- 
lic meetings were scheduled for early 1976 
for discussions on these matters with an 
intention of subsequently issuing a final 
report. 

Exploratory drillings were made 30 miles 
east of Carlsbad, N. Mex., in behalf of 
the Energy Research and Development 
Administration (ERDA) to investigate the 
salt beds in that area as a potential under- 
ground site for disposal of radioactive waste 
products. It was estimated that use of this 
contemplated storage site would effectively 
eliminate about 896 of the potash re- 
sources in New Mexico? 


New Mexico 


? Bureau. of Land Management, 
N. Mex. Potash Leas- 


State Office, Albuquerque, 
ing in Southeastern New Mexico, Preliminary Re- 
gional Environmental Analysis Record. October 
1975, 882 pp. 

3 U.S. Geological Survey. Potash Resources in 
Part of Los Medanos Area of Eddy and Lea 
Counties, New Mexico. Open File Rept. 75-407, 
1975, 37 pp. 
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APPARENT CONSUMPTION — — 
MARKETED PRODUCTION — 


IMPORTS — 
EXPORTS — — 


Figure 1.—Marketable production, apparent consumption, rts and imports of 
potassium salts measured in K:O equivalent. 
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CONSUMPTIÓN AND USES 


Apparent domestic consumption of pot- 
ash decreased 17% to 5.1 million tons of 
K-O; approximately 94% of this was used 
in the fertilizer industry and the balance 
in chemicals manufacture. "The north- 
central States of Illinois, Indiana, Iowa, 
Minnesota, and Ohio purchased 4796 of 


all agricultural potash. Leading consumers 
of chemical potash were New York (22%), 
Alabama (16%), Illinois (14%), and 
Ohio (13%). Ninety-two percent of do- 
mestic raw potash was consumed as potas- 
sium chloride and 3% was consumed as 
potassium sulfate. 


Table 4.—Sales of potash salts in 1975, by State of destination 
(Short tons K2O equivalent) 


Agricul- Chem- 

Destination tural ical 
potash potash 
Alabama 76, 677 43,490 
Arizona ........ eene 745 269 
Arkansas -..... 81,421 869 
California 53,284 5,591 
Colorado 8.510 1.223 
Connecticut 2, 666 134 
ela ware enen 19,669 23,460 
Florida 189,166 786 
Georgia =-.. 193,064 643 
Hawaii .....--.------ 20,938 iud 
Idaho ........ 11,466 de 
Illinois 22 609,721 38,612 
Indiana een 897,920 4,943 
IOWR AA 441,323 341 
Kansas 30,245 1.367 
Kentucky .....--.----- 93,907 15,196 
Louisiana 40,088 439 
Maine 9,891 106 
Maryland 45,353 1,528 
Massachusetts 1.909 636 
ichigan ..........-- 146,994 1,779 

Minnesota 355,298 80 
Mississippiiü 175,743 8,020 
Missouri 179,112 2,197 
Montana ......------ 8,909 472 


1 Distribution of K20—1, 065,094 tons as standard muriate; 


Agricul- Chem- 

Destination tural ical 
potash potash 
Nebraska 222 44,218 165 
Nevada = 184 
New Hampshire 291 = 
New Jersey 11,585 954 
New Mexico 7,159 281 
New Vork 61,201 57,944 
North Carolina 122,181 780 
North Dakota 16,118 14 
Goo eege 330,428 33,841 
Oklahoma .....-..-.- 16,570 869 
Oregon 14,082 1.114 
Pennsylvania 55,732 8,275 
Rhode Island 1,829 251 
South Carolina 69,517 536 
South Dakota 10,815 EES 
Tennesse 83,623 90 
tt SE 196,399 14,704 
Utah ra E 1,968 187 
Vermont 5,896 aa 
Virginia 75,878 1,037 
Washington 29,005 2,927 
West Virginia 2,230 131 
Wisconsin 262,737 228 
Wyoming 1.462 1.275 
Dal! 14,559,378 2268,084 


1,810,745 tons as coarse muriate; 


1,186,748 tons as granular muriate; 298,325 tons as soluble muriate; and 198,466 tons as sulfates. 
2 Distribution of K20—197,284 tons as muriate; 67,522 tons as soluble muriate; and 3,278 tons as 


sulfates. 
Source: 


Potash Institute of North America, Atlanta, Georgia. 


STOCKS 


Domestic producers stockpiled 16% of 
their production in 1975 because of re- 
duced demand, mainly because of resist- 
ance to higher prices on the farm level; 
similar stockpiling in 1974 had been less 


Table 5.—Yearend stocks of marketable 


potassium salts in the United States 
(Thousand short tons) 


Stocks, Dec. 31 
Number of 


Y d G K30 equiv- 
than 1%. Canadian producers’ stocks at SS ee weight a lent 
both onsite and offsite locations increased iem c T 796 428 
considerably during 1975—from 132,000 1972 —— 11 878 468 

1978  ... 11 388 206 

tons of K;O at yearend 1974, to 1,091,000 ind ee 10 394 211 

tons at yearend 1975. 1975 11 1.152 619 
PRICES 


Prices continued an upward trend dur- 
ing 1975, although not as sharply as dur- 
ing 1974 when potassium muriate prices 
increased by approximately 50%. Ca- 


nadian prices, f.o.b. mine, for muriate of 
potash remained at a few dollars per ton 
less than U.S. prices. 
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Table 6.—Bulk prices for potash in 1975 
(U.S. cents per unit Ka) 


Jan. 1 Jan. 12 Aprill Junel July 1 Sept. 1 
Muriate, 60% KsO minimum: 

Standard EA 65 74 74 65 70 75 
Soluble 62% to 68% K 202 71 80 80 68 75 80 
(JOBFBÉ d y 8 69 78 78 68 73 78 
TANUIG? oo Sie eee Lee eid 80 80 70 76 80 

Sulfate of potash, 509% KsO minimum: 
JJ D us 140 160 160 160 175 176 
Granular eseu REENEN EN EEN ora ane 160 180 180 180 195 195 


1 Carlots, f.o.b. cars, Carlsbad, N, Mex. 
Source: 


Potash Co. of America, Division of Ideal Basic Industries, Inc. 


FOREIGN TRADE 


About 14% of U.S. potash deliveries 
were exported in 1975 as fertilizer, 80% 
of which was muriate of potash and the 
balance mainly sulfate; total tonnage was 
not significantly different from that ex- 
ported in 1974. In addition about 1% 


was exported as chemicals; this represented 


nearly triple that exported as chemicals in 
1974 with most of the increase going to 
Brazil. 


Potash imports decreased 14% but still 
accounted for 64% of domestic potash 
deliveries; approximately 95% of these im- 
ports were from Canada. Muriate of potash 
comprised 98% of the imports. The second. 
place supplier, Israel, provided a little 
over 2% of U.S. imports in 1975. Imports 
of potash from the Congo began, and it 
became the third-place supplier providing 
about 196 of U.S. imports in 1975. 
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WORLD REVIEW 


Australia.—The Texada Mines, Pty. 
Ltd.’s potash refinery at Lake McLeod in 
Western Australia was placed on standby 
in September because the planned South- 
east Asian market never developed. There 
were no immediate plans to reopen the 
facility. 

Brazil.—Exploitation of the Sergipe pot- 
ash deposits remained stalled because of 
objections by Petróleo Brasileiro S.A., a 
5096 participant in the project, that the 
proposed solution mining methods would 
interfere with petroleum activities in the 
area. Brazil is completely dependent on 
imports for its potash supply. 

Canada.—Annual production, all in Sa- 
skatchewan, remained near 6 million tons 
of KsO equivalent in 1975 although pro- 
duction at several mines was interrupted 
by either strikes or fires. Over 80% of 
production was exported, mostly to the 
United States. Yearend inventories in- 
creased from 132,000 tons in 1974 to 
1,091,000 tons in 1975 as a result of de- 
creased demand. Only 5% of production 
was used domestically. 

The Canadian Potash Producers Associ- 
ation filed suit in Saskatchewan provincial 
court in Regina maintaining that both the 
reserves tax and the prorationing fee on 
potash are unconstitutional or illegal. The 
Saskatchewan Government decided to op- 
pose this up to the Canadian Supreme 
Court, if necessary, and litigation possibly 
lasting up to 3 years was indicated. At 
yearend, most producing companies were 
behind in payments of the reserves tax. 
Industry claimed that the reserves tax 
equaled one-quarter to one-half of pretax 
profits. Planned expansions in capacity, 
claimed by industry to have totaled $200 
million, were deferred or cancelled in op- 
position to the expressed wishes of the 
Saskatchewan Government. 

The Saskatchewan Government an- 
nounced in November that it would seek 
to acquire some or all of the producing 
potash mines in that Province, a majority 
of which are U.S. owned and that if 
agreement with the owners on terms of 
sale was not reached, the Province would 
expropriate the properties. Enabling legis- 
lation was passed by the Saskatchewan 
Legislature in January 1976. The neces- 
sary funds were being sought actively by 
the Premier of Saskatchewan. 


An agreement was signed in January 
1976 by the Province of New Brunswick 
and International Minerals & Chemical 
Corp. (Canada) Ltd. granting that cor- 
poration the rights to explore and develop 
a potash and salt prospect near Salt 
Springs in Kings County in southern New 
Brunswick. A 3,000-foot drill hole at Salt 
Springs intersected 51 feet of potash con- 
taining an average of 31.6% KO near 
the 2,000-foot depth; this was underlain 
by salt averaging more than 9896 NaCl. 
The corporation was committed to spend 
a minimum of $1 million on an approved 
exploration program during the initial 
phase of work. 

The Potash Co. of America continued 
drilling in 1975 on its Sussex potash-salt 
property in New Brunswick and was the 
only other private firm conducting potash 
exploration in that Province. A total of 
21 holes had been drilled by yearend and 
the company was seeking an agreement 
with the New Brunswick Government to 
permit further exploration. 

Chile.—Sociedad Quimica y Minera de 
Chile, S.A., announced that its production 
of potassium nitrate would be increased to 
approximately 40,000 short tons of KO 
equivalent per year. À joint Chilean-U.S. 
team continued examining lithium-potas- 
sium deposits in northern Chile. 

France.—A lack of agreement existed 
among Western European countries con- 
cerning reduction of industrial pollution 
of the Rhine River. Approximately one- 
third of chloride pollution in the Rhine 
comes from salt-dumping actions of the 
French potash mines. France withdrew in 
1975 from a multination cost-sharing pro- 
posal involving West Germany, Switzer- 
land, and the Netherlands on the basis 
that it was too costly. Legal action seeking 
damages by a Netherlander citizens’ group 
was rejected in a Rotterdam court. 

Italy.—After acquiring controlling inter- 
est in the potash mines of Sicily, the only 
producing units in Italy, the Sicilian gov- 
ernment continued to operate the mines 
at low productivity and at about two-thirds 
capacity because of a lack of managerial 
and technical talent and a lack of em- 
ployee incentive, although much of the 
equipment was quite modern. A plan was 
presented to the Sicilian government for a 
national government-controlled agency to 


POTASH 


acquire control of the Sicilian potash in- 
dustry from the Sicilian government. 

Jordan.—The Arab Potash Company of 
Jordan announced plans for a $200 million 
project to recover at least 1 million tons 
per year of potash from the Dead Sea. The 
first processing step will be solar evapora- 
tive recrystallization in a series of ponds 
with a total area of 34 square miles. The 
planned completion date for the separation 
plant was 1981. The pilot project received 
financial aid in July from the International 
Development Association. 

Laos. Deposits of sylvite, reportedly con- 

taining at least 1 million tons of K:z0 
equivalent, were found north and east of 
Vientiane near the Thailand border. Test 
drillings made about 10 miles north of Vi- 
entiane located a bed approximately 100 
feet thick described as a crystalline inter- 
growth of sylvite and halite assaying around 
30% K:O. Development of this resource, 
which would require large investment in 
transportation as well as mining and benefi- 
ciation facilities, could create a major supply 
of potash for the Asian market. Much more 
drilling is required to estimate the magni- 
tude of this resource. 

Mexico.—Plans were announced by 
Guanos y Fertilizantes de Mexico S.A. to 
construct, by late 1976, an approximately 
20,000-ton-per-year plant at Salamanca to 
treat alunite ore. The plant will use a 
process developed by the Guanajuato Uni- 
versity whereby alunite is ammoniated to 
yield potassium and ammonium sulfates in 
solution and a hydrated alumina residue. 

Netherlands.—Royal Dutch Shell an- 
nounced plans to exploit the large under- 
ground salt deposits at Veendam in the 
north of the Netherlands. A trial quantity 
of crude brine containing potassium and 
magnesium salts was produced from the 
deposits and experiments were begun to 
develop a separation method. 

Spain.—Potash reserves of Potassa de Na- 
varra, the State-owned potash producer 
in northern Spain, were reportedly nearly 
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exhausted and plans were announced to 
explore and develop new zones within a 
carnallite deposit near Pamplona. Planned 
production of beneficiated potash from this 
operation was 165,000 tons of K3O per 
year by 1970, 

One of the two privately owned potash 
producers, Minas de Potassa de Suria, an- 
nounced plans to increase production by 
one-third to 220,000 tons of KO per year 
in 1980. 

U.S.S.R.—Reported production of pot- 
ash increased 18% compared with 1974. 
New potash mine and plant construction 
continued, particularly in the Uralkali 
Combine where two large mines, Berezniki 
no. 4 and Novosolikamsk, each with an 
annual capacity of about 3 million short 
tons of ore, were being built. Berezniki 
no. 3 came on-stream providing an addi- 
tional U.S.S.R. capacity of 350,000 tons 
of K;O. Performance of the industry was 
reportedly impaired by lack of sufficient 
transport to move the product from the 
mines. 

Approximately 32% of the potash pro- 
duced in the U.S.S.R. was exported— 
about 65% to centrally controlled economy 
countries (mainly Poland); about 20% 
to Western Europe (mainly Belgium-Lux- 
embourg); about 1096 to Asia and 
Oceania (mainly Japan); and about 5% 
to other countries. 

United Kingdom.—Essential construc- 
tion of mine and plant by Cleveland 
Potash, Ltd., at Boulby, Yorkshire, was 
completed and commercial operation began 
on a limited basis. Reported 1975 pro- 
duction was 37,000 tons of KsO equivalent. 
Considerable mining development was re- 
quired before full capacity, 550,000 tons 
of K20 per year, expected by the end of 
1976, could be reached. The sylvite ore 
contains an average of 25% K.O and 
estimated reserves are approximately 100 
million tons of K20 equivalent. The ore 
contains some clay which may cause prob- 
lems during froth flotation beneficiation. 
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Table 11.—Marketable potash: World production by country 
(Thousand short tons, KsO equivalent) 


Country 1 1978 1974 1975 P 
Canada: a E— ——— — r 4,698 6,041 5,992 

( ³ĩÜ-W.. %⅛· ä. ] ⁰ ¶ ] dd AA as 2 14 1 
China, People's Republic of ep 222222222222 330 420 440 
Congo (Brazzaville) 2222222. r 297 318 309 
fr A ED Ee 2,494 2,508 2,298 
Germany, East cerco — ai me Edi 2,818 9,157 8,328 
Germany, West eeh 2,809 2,888 2,450 
E TO AAA ĩ7˙¹1k ͤ Kd ͤ EAS, r 585 669 789 
Italy AAA r 148 169 160 
ü esses a es SS S r 522 436 506 
United Kingdom rr 8 = e 87 
DISSI A O AS r 6,523 7,260 8,600 
United States: EE è dd 2,603 2,552 2,501 
q AAA AAA AIM r 23,855 26,432 27,423 

e Estimate. p Preliminary. r Revised. 


1In addition to the countries listed, Australia produced small, unreported quantities of market- 
able potash in 1974 and 1976 from newly developed facilities. . 

2 Series revised to show actual production; previous editions have provided shipment statistics. 

s Data for year ending June 30 of that stated as reported in the British Sulphur Corp. Ltd., Sta- 
tistical Supplement No.12, November-December 1975, London, pp. 18-19. 

4 April 1 through March 81 (the year is offset by 3 months). 


TECHNOLOGY 


Experimental studies by the Bureau of 
Mines on the insoluble fines problem in- 
herent in Carlsbad potash ores revealed 
that about 87% of the insoluble fines can 
be removed by selective flocculation prior 
to froth flotation. The crude ores con- 
tained about 16% KO and 3% clay fines. 
The subsequent flotation yielded a 55% 
K;O concentrate containing less than 0.5% 
insolubles with an 8696 KO recovery. 

The Great Salt Lake Minerals & Chem- 
icals Corp. engineered a Bureau of Mines- 
developed froth flotation process to con- 
centrate low-grade potash solar evaporites 
from Great Salt Lake brines through the 
pilot plant stage, and constructed a com- 
mercial flotation plant with a capacity of 
6 tons of KsO equivalent per hour of 
potassium sulfate product. 

Calculations indicate that potassium 
seed requirements for possible commercial 
magnetohydrodynamic electrical genera- 
tion by the year 2000 will not have a 
major impact on the potash industry. 
Assuming operation in the year 2000 of 


100 power station units, an optimistic pro- 
jection, each generating 2,000 megawatts 
and with an assumed potassium seed loss 
of 296, the calculated total seed loss is 
about 300,000 tons per year of KsO equiv- 
alent; this is less than 396 of projected 
total domestic potash consumption in the 
year 2000. This calculated seed loss is 
about 0.2% of KsO equivalent per ton of 
coal burned. 

Studies made * by Hazen Research, Inc., 
under a U.S. Bureau of Mines contract on 
muriate of potash recoverability from geo- 
thermal brines in the Imperial Valley in 
southern California indicated economic 
feasibility but only if recovered as a co- 
product. These brines contain up to about 
2% KsO and represent a significant potash 
resource. 


* Hazen Research, Inc. Process Por Y d for 
Recovering Geothermal Brine Materials. HRI Proj- 
ect 1370 (under Bureau of Mines Contract H 
144104), Feb. 4, 1975, 209 2 available from 
National Technical Information Service, Springfield, 
Va., PB 241867 / A8. 


Pumice and Volcanic Cinder 


By Arthur C. Meisinger 


Total U.S. production of pumiceous 
materials in 1975 was the third largest in 
quantity (3.89 million tons) and the 
highest in value ($11.2 million) in history. 
Average values for crude and prepared ma- 
terial in 1975 increased 19% and 17%, 
respectively, over values reported in 1974. 
Higher prices as well as continued infla- 
tionary costs, particularly for volcanic 
cinder sold or used, for all major end uses 
except landscaping, contributed  signif- 
icantly to the increased value of domestic 
production. 

Oregon led all producing States in 1975 
with a record high production of 1.47 
million tons, valued at a record high of 
$3.9 million; the State also led in the 
number of active operations with 86. The 
combined output of Arizona and Oregon 
accounted for 60% of total domestic 
output. 


The combined use of pumiceous ma- 
terials for road construction and concrete 
admixtures and aggregate accounted for 
84% of U.S. consumption (excluding im- 
ports) compared with 82% in 1974. 

U.S. exports of pumice and pumicite 
decreased 57% in quantity and 15% in 
value from those of 1974. The principal 
export destination for pumice in 1975 was 
West Germany, followed by Canada and 
13 other countries. Imports of pumice de- 
clined drastically below those of 1974. 
Decreases of 50% in quantity and 65% 
in value for imported pumice generally 
reflected the slump in construction activity 
in 1975, particularly for concrete masonry 
products using pumice. Greece and Italy 
continued to be the major import sources 
of pumice for the United States. 


DOMESTIC PRODUCTION 


The quantity of pumiceous materials 
(pumice, pumicite, volcanic cinder, and 
scoria) produced in the United States in 
1975 was 3.89 million tons, or only 1.196 
under the 1974 figure of 3.94 million tons. 
However, the value of domestic production 
increased nearly 2396 from $9.1 million in 
1974 to a record high of $11.2 million. 
Inflationary costs and substantial price in- 
creases by producers of volcanic cinder 
contributed largely to the overall increase 
in the total value of pumiceous materials 
in 1975. 

The quantity of pumice and pumicite 
produced in 1975 declined for the first 
time in 4 years, from 873,000 tons in 1974 
to 790,000 tons, and value of production 
was $3.5 million compared with $3.7 mil- 
lion in 1974. Production of volcanic cinder 


and scoria increased in both quantity and 
value compared with that in 1974. Vol- 
canic cinder and scoria comprised 80% 
of the domestic output of pumiceous ma- 
terials compared with 7896 in 1974. 

Domestic output in 1975 came from 91 
individuals, firms, and governmental 
agencies producing from 267 operations in 
11 States, compared with 92 producers 
and 289 operations in 12 States in 1974. 
Oregon led all the producing States in 
number of active operations with 86, fol- 
lowed by California with 75, and Arizona 
with 47. 

The combined output of pumiceous ma- 
terials (primarily volcanic cinder) in 
Oregon and Arizona in 1975 was 2.3 


1 Industry economist, Division of Nonmetallic 


Minerals. 
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million tons, or 60% of the national total. 
Oregon's output was a record 1.47 million 
tons valued at $3.94 million, and was 
attributed to increased use of volcanic 
cinder for road construction and mainte- 
nance in National Forest lands throughout 
the State during the year. 
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Other States with significant output of 
pumiceous materials in 1975 were New 
Mexico, 397,000 tons; California, 348,000 
tons; and Hawaii, 318,000 tons. Volcanic 
cinder (including scoria) was produced 
in nine of the eleven States and in Ameri- 
can Samoa. 


Table 1.—Pumice, pumicite, and volcanic cinder sold or used in the United States! 
(Thousand short tons and thousand dollars) 


Pumice and pumicite 
Year — F 

Quantity Value 

107]. — 2 8 540 1,896 
1972 ...... aa 790 1,878 
1973 EE 824 3,612 
10748 // EE 873 3,669 
197 A 790 3,493 


1 Value f. o. b. mine, 1971; values f. o. b. mine or mill, 1972-75. 


Table 2.—Pumice, pumicite, and volcanic cinder sold or used by producers 


in the United States, by State 
(Thousand short tons and thousand dollars) 


State 


Arizona ee 


.. ee 
American Samoa eee 


Volcanic cinder Total 
Quantity Value Quantity Value 
2,861 - 8,818 3,391 5,214 
8,023 4,661 3,818 6,589 
9,113 5,269 8,937 8,881 
3,064 5,452 8,937 9,121 
3,102 7,710 8,892 11,208 
1974 1975 
Quantity Value Quantity Value 
846 865 856 1,294 
909 8,219 348 2,102 
885 792 818 912 
108 182 111 187 
471 1,466 897 1,280 
915 1,887 1,470 8,987 
15 19 17 ^ 28 
288 690 876 808 
8,937 9,121 8,892 11,208 
2 18 1 1 


1 Less than 15 unit. 
3 Colorado, Kansas, Nevada, and Oklahoma. 


CONSUMPTION AND USES 


The combined use of pumiceous ma- 
terials for road construction and concrete 
admixtures and aggregate accounted for 
8496 of U.S. consumption compared with 
8296 in 1974. In 1975, landscaping use 
comprised 496; railroad ballast, 896; and 
abrasives and other uses, 496. Compared 


with consumption in 1974, pumiceous ma- 
terials used in landscaping increased nearly 
4896 and that used in road construction, 
about 1096. However, use in concrete 
admixture and aggregate in 1975 declined 
1096; in railroad ballast, 2696; in abra- 
sives, 47%; and in other uses, 27%. 


PUMICE AND VOLCANIC CINDER 
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Figure 1.—Pumice and volcanic cinder sold or used by producers 
in the United States, by use. 


Table 3.—Pumice, pumicite, and volcanic cinder sold and used by producers 


in the United States, by use 


(Thousand short tons and thousand dollars) 


1974 
Use 
Quantity 

Abrasive (includes cleaning and scouring compounds) . 17 
Concrete admixture and concrete aggregate 1,284 
Landscaping ....... . e EEN 111 
Railroad ballast 222 420 

Road construction (includes ice control 
and maintenance) .....- eet NEEN O... 1,927 
Other: Usen ue A A 8 179 
TOUI Met ß Eee 8,937 


Value 


527 
3.368 
1.107 

462 


2,517 
1,145 


9,121 


1975 
Quantity 


3,892 


1975 


Value 


547 
3,322 
1,257 

455 


4,582 
1,089 


11,208 


1 Includes absorbents, heat-or-cold insulating medium, roofing granules, soil conditioners, and mis- 


cellaneous uses. 


2 Data may not add to totals shown because of independent rounding. 
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PRICES 


The weighted average value for pumi- 
ceous materials produced domestically in 
1975 was $2.88 per ton compared with 
$2.32 per ton in 1974. The average value 
for crude pumice, pumicite, and volcanic 
cinder sold and used by producers increased 
19% from $1.10 per ton in 1974 to $1.31 
per ton, and the average value for prepared 
material rose 17% from $3.72 per ton to 
$4.36 per ton. 

Increases in average prices for all major 
end uses of pumiceous materials (except 
landscaping) were reported in 1975. Com- 
pared with prices in 1974, the average 
price per ton for pumice and volcanic 
cinder used in abrasives, including clean- 
ing and scouring compounds, was $60.78, 
a $29.78 increase; for concrete admixtures 
and aggregate, $2.87, a $0.25 increase; 
for railroad ballast, $1.47, a $0.37 increase; 
for road construction, $2.16, a $0.85 in- 
crease; and for other uses, $7.99, a $1.59 


increase. The average price for land- 
scaping decreased $2.31 per ton from $9.97 
in 1974 to $7.66 in 1975. 

No changes were reported in price quo- 
tations for pumice by trade publications 
in 1975. Quoted prices in American Paint 
and Coatings Journal at yearend, per 
pound, bagged Lob New York or Chi- 
cago, were powdered, $0.0445 to $0.08; 
and lump, $0.0665 to $0.09. Quoted prices 
in Chemical Marketing Reporter at year- 
end were as follows for domestic grades, 
bagged in l-ton lots: Fine, $0.0765 to 
$0.1140 per pound; medium, $0.1160 per 
pound; and coarse, $0.094 per pound. 
Prices. from the same source for imported 
(Italian) silk-screened, pumice bagged in 
1-ton lots, were as follows: Fine, $138 per 
ton; medium, $150 per ton; and coarse, 
$140 per ton. The price of imported small 
and large lump was quoted at $275 per 
ton. 


FOREIGN TRADE 


Exports of pumice and pumicite totaled 
1,252 tons valued at slightly more than $1 
million in 1975, compared with 2,911 tons 
and $1.2 million in 1974, a decrease of 
5796 in quantity, but only 1596 for the 
value. Pumice shipments were made to 15 
countries, of which West Germany re- 
ceived 729 tons (5896) ; Canada, 334 tons 
(27%); and the remaining countries, 189 
tons, (15%). 

The quantity and value of pumice im- 
ports for consumption decreased signif- 
icantly from that of 1974. The quantity 
decrease was 5096 in 1975, or 147,500 
tons less than in 1974, and the value of 
imports declined 6596, or nearly $1 million 
less than in 1974. All import classes showed 
declines in 1975; crude or unmanufactured 
(61%), wholly or partly manufactured 
(69%), manufacture of concrete masonry 
products (5096), and manufactured prod- 
ucts, n.s.p.f., value (5%). 

Pumice stone, TSUS No. 519.05, for 


use in concrete products, continued to be 
admitted into the United States duty free. 
Duties (unchanged from 1974) for other 
pumice products at yearend were as fol- 
lows: TSUS No. 519.11, crude or crushed, 
valued not over $15 per ton, 0.02 cent per 
pound; TSUS No. 519.14, crude or 
crushed, valued over $15 per ton, 0.04 
cent per pound; TSUS No. 519.31, in 
grains or ground, pulverized or refined, 
0.17 cent per pound; and TSUS No. 
519.93 millstones, abrasive wheels, and 
abrasive articles, n.s.p.f., and 523.61 
articles, n.s.p.f., 7% ad valorem. 


Table 4.—U.S. exports of pumice 


Quantity Value 

Year (short (thou- 

tons) sands) 
1070 nei um dumm nia 256 $34 
1078 y 8,095 765 
/ Ä K deem 2.911 1.211 
1976. Rc 1,252 1,027 
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Table 5.—U.S. imports for consumption of pumice, by class and country 


Crude or Wholly or partly Used in the manufacture Manu- 


a E unmanufactured manufactured of SE Veräi e 
oun ee — —uuͥ—:! —— 
Quantity Value Quantity Value Quantity Value Value 
(short (thou- (short (thou- (short (thou- (thou- 
tons) sands) tons) sands) tons) sands) sands) 
1974: 
Greece ae 8 m" ue 202,588 $394 - 
Italy ......- 8,415 $228 2,167 $152 719,635 663 $9 
Mexico ` a Ed Si Se 215 4 48 
Other! ..... e "M (3) 1 um 2a 23 
Total 8.415 228 2,167 158 282,338 1,061 80 
1975: 
Canada es Sie 120 7 P P 8 
Greece us PR es "e 181,998 298 se 
F 3.260 77 555 43 9,425 32 9 
Mexico E pS Së m 22 (3) 58 
Other? ..... zu dx ao NS Sa ae 6 
Total 8.260 77 675 50 141,445 830 76 


1 Canada, West Germany, Italy, Japan, U. S. S. R., and the United Kingdom. 
2 Less than Y unit. 
8 Austria, Japan, Mexico, the United Kingdom, and Taiwan. 


Table 6.—Pumice and related volcanic materials: World production by country 
(Thousand short tons) 


Country ! 1978 1974 1975 P 
Aen.. A DLL ee e 88 17 e 17 
Austria: oszel ens. a 21 20 14 
Cape Verde Islands: Pozzola L22222 18 e 17 e 17 
Chile: Pozzolan ......... . NR NENNEN E EN NN AN EEN NN ER O... 157 179 e 190 
Costa: «RICA: "eege 2 e2 e2 
e A A ß E PEE 125 e 126 126 

a A A A suwas (3) (3) (3) 
ne, ß A CA (3) ë — 
France: 

ene, ß . aa EE EAM 1 1 1 

Pozzolan and lapi ll EN Ee r e 830 955 759 
Germany, West (marketable) ......-. ENEE 4,182 2,316 2,111 
Greece: 

et EE EE 835 574 e 550 

AA AAA 798 905 e 910 
Guadeloupe: Pozzolan e F 176 198 e 190 
Guatemala: Volcanic ash (for cement) . eec eec e 66 r e° 36 17 
¡EA WEE 21 58 54 
Italy: 

Pumice and pumiceous lapilli è EN EN mo r 1,100 r 1,100 1,100 

. Tl u E r 4,600 r 4,600 4,600 
Martinique: Pumice* ....... . Lc l ee e cce cce ccce ssec 100 75 85 
New Zealand eege 68 78 80 
A AA AAA 195 212 e 220 
United States (sold or used by producers) : 

Pumice and pumicite A o an sana 824 873 790 

Volcanic cinder? o ee ees aacc 9,160 9,091 8,117 

Total deet r 17,292 15,977 14,900 


e Estimate. p Preliminary. r Revised. 

1 Pumice is also produced in Iran, Japan, Mexico, Turkey, and the U.S.S.R. (sizable quantity), 
but data on production are not available, 

2 Unspecified volcanic materials produced mainly for use in construction products. 

8 Less than unit. 

4 Includes Eritrea. 

6 orts. 

6 Includes Canary Islands. 

? Includes American Samoa. 


Digitized by Google 


Rare-Earth Minerals and Metals 


By Rebecca P. Smith * 


Production of rare-earth oxide (REO) 
contained in bastnásite and monazite con- 
centrates decreased 23% in 1975, reflecting 
the low demand for rare earths in most 
industries. However, some applications 
using rare earths increased, notably X-ray 
phosphors for intensifying screen images 
and rare-earth-cobalt permanent magnets. 
Despite these changes, the overall end-use 
consumption pattern was similar to that of 
1974. Petroleum catalysts continued to be 
the major consumer, with metallurgical 
applications second. The ceramic and glass 
industry was another major consumer. 

Molycorp Inc., and the Davison Div. of 
W. R. Grace & Co. continued to be the 
major processors of rare-earth minerals. 
Production of rare-earth compounds and 
metals was adequate to meet market de- 
mand. There was a general increase in 


stocks during the year, and many rare-earth 
companies were not operating at full ca- 
pacity near the end of 1975. 

U.S. exports of rare-earth concentrates, 
compounds and metals declined in 1975. 
Imports of REO, mainly in the form of 
monazite, increased significantly. The major 
supplying countries for monazite were Ma- 
laysia and Thailand; for compounds and 
metals, Austria, Brazil, France, Japan, West 
Germany, and the United Kingdom; and 
for yttrium concentrate, Canada. 

Legislation and Government Programs.— 
At the end of 1975, 7,398 tons (dry) of 
REO equivalent was held in the General 
Services Administration (GSA) stockpile. 
Disposals for the year totaled 1,050 tons 
of contained REO. Government stocks of 
yttrium oxide (Y203) remained unchanged 
at 237 pounds. 


DOMESTIC PRODUCTION 


Concentrate.—Domestic production of 
REO in bastnásite and monazite concen- 
trates decreased about 23% in 1975 from 
the record high of 1974. Production in 
1975 was also below the high level in 1973, 
but was higher than in previous years. 
Bastnásite continued to be the major source 
of rare earths, the remainder, less than 
10%, was produced from monazite. 

According to Molycorp's annual report, 
its Mountain Pass, Calif., operation pro- 
duced 16,500 tons of REO contained in 
bastnásite concentrate during 1975; 1974 
production was 21,950 tons. 

Titanium Enterprises, owned jointly by 
American Cyanamid Co. and Union Camp 
Corp., continued to recover monazite as a 
byproduct of mining a beach sand deposit 
near Green Cove Springs, Fla., for tita- 
nium minerals and zircon. During 1975, 


monazite production remained at the 1974 
level. 

The only other domestic producer of 
monazite was Humphreys Mining Co. 
Again the monazite was recovered as a by- 
product of mining heavy-mineral beach 
sand. The dredging operation was located 
near Hilliard, Fla., and the wet heavy con- 
centrates were trucked to the company dry 
plant at Folkston, Ga., for processing. Mo- 
nazite production increased about 13% 
over that of 1974, which was abnormally 
low because the dredging operations were 
relocated. 

Buttes Gas & Oil Co. were conducting 
feasibility studies on a large deposit of 
titanium in southwestern Colorado. The de- 
posit was reported to contain significant 


1 Physical scientist, Division of Nonferrous Metals. 
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amounts of rare-earth elements that could 
be recovered during processing for titani- 
um. 

Compounds and Metals.—In 1975, there 
were only two major processors and pro- 
ducers of rare-earth compounds, Molycorp 
and the Davison Div. of W. R. Grace & 
Co., Chattanooga, Tenn. Molycorp, with 
processing plants at Mountain Pass, Calif., 
Louviers, Colo., and York, Pa., continued 
to be the principal domestic producer. 
Molycorp's production declined, compared 
with 1974 production, and sales were also 
down, $18.9 million compared with $23.1 
million in 1974. 

A 3-year program to expand mill and 
chemical-plant production capacities at 
Mountain Pass was completed at a cost of 
about $7 million. The new facilities are 
expected to be operational in 1976. The 
new capacities of the mill and chemical 
plant were 60 million and 30 million 
pounds of rare-earth oxide, respectively.? 

Producers of high-purity rare-earth ox- 
ides and compounds were Molycorp; W. R. 
Grace; Nucor Corp., Research Chemicals 
Div., Phoenix, Ariz.; Atomergic Chemetals 
Corp., Plainview, N.Y.; and Transelco Inc., 
Penn Yan, N.Y. In addition, high-purity 
rare-earth compounds and metals were also 
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sold from the remaining stocks held by a 
former rare-earth processor, Michigan 
Chemical Corp., St. Louís, Mich. 

Mischmetal production during 1975 was 
about the sàme as that in 1974; however, 
shipments were down. The three domestic 
companies that produced mischmetal dur- 
ing 1975 were Ronson Metals Corp., New- 
ark, N.J.; Reactive Metals and Alloys 
Corp. (REMACOR), West Pittsburgh, 
Pa.; and Rare Earth Metals Co. of Ameri- 
ca (REMCOA), owned jointly by Alumi- 
num Co. of America and Molycorp, Ar- 
nold, Pa. REMACOR was formed from 
the former Rare Earth Industries and be- 
gan mischmetal production in March. 
REMCOA started production of misch: 
metal from its 125-ton-per-year demonstra- 
tion unit during the fourth quarter. 

Rare-earth-ferrosilicon alloys were pro- 
duced by three companies: Foote Mineral 
Company, Exton, Pa.; Ohio Ferro-Alloys 
Corp., Canton, Ohio; and Union Carbide 
Corp., Alloy, W. Va. 

Nucor was the major producer of high- 
purity rare-earth metals; the predominate 
producer of yttrium compounds was Moly- 
corp. The yttrium was processed from yttri- 
um-rare-earth concentrates imported from 
Canada. 


CONSUMPTION AND USES 


Domestic rare-earth processors consumed 
an estimated 12,600 tons of REO contained 
in raw materials in 1975. Consumption of 
bastnásite and monazite decreased 32% 
and 41%, respectively, from that of 1974. 
Shipments of rare-earth and yttrium prod- 
ucts from processing plants to domestic 
end-use consumers were about 7,500 tons 
of contained REO, valued at about $28 
million. 

The approximate quantitative percentage 
distribution of rare-earth and yttrium con- 
sumption by end-use, based on information 
supplied by primary processors and certain 
consumers, was as follows: Petroleum 
cracking catalysts, 45%; metallurgical, in- 
cluding nodular iron and steel, other al- 
loys, and mischmetal, 3396; ceramics and 
glass, 16%; and miscellaneous, including 
electrical, arc carbons, and research, 6%. 
Shipments of high-purity rare-earth and 
yttrium oxides and metals, although ac- 
counting for about 28% of value shipped, 
represented less than 1% of the total 
weight of shipments. 


The use of rare-earth zeolites in crack- 
ing catalysts to increase gasoline yields 
from petroleum feedstocks continued to be 
the single largest use of rare earths. Metal- 
lurgical usage of rare-earth metals, mostly 
as additives to ductile iron and steel, de- 
clined slightly. This was a result of low 
demand for high-strength low-alloy steels 
(especially in arctic pipeline), and from 
delays in expansion of these steels into the 
automobile industry for weight reduction. 
Rare earths are added mostly as misch- 
metal or rare-earth silicides. Beginning in 
1975, ferrosilicon-mischmetal alloy con- 
taining 50% mischmetal was available. In 
previous years, alloys of 30% to 3596 
mischmetal were common. Mischmetal in 
customized ingot canisters weighing up to 
650 pounds was available for the first time 
for plunging into molten steel ladles. An- 
other new development was ductile misch- 
metal wire available for automatic continu- 
ous feed into molten steel. 


? Molycorp Inc. 1975 Annual Report. P. 5. 
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The production of lighter and striker 
flints continued to be a major consumer of 
mischmetal. Other rare-earth alloys and 
metals were used in the production of high- 
temperature alloys and superalloys. 

The glass industry continued to be a ma- 
jor consumer of rare-earth compounds, par- 
ticularly cerium oxide. The established uses 
of cerium oxide are as an abrasive for 
polishing plate glass; an additive in eye- 
glasses, television tubes, and camera lenses; 
and as a decolorizing agent in refining clear 
glas. Other rare-earth oxides—praseody- 
mium, erbium, holmium, and neodymium 
—were used as colorants in glass. Lantha- 
num oxide was used to improve the re- 
fractive quality of camera lenses. 

The use of rare-earth elements in X-ray 
phosphors increased about 25096 in 1975. 
Terbium-activated gadolinium or lantha- 
num oxysulfide phosphors were used to in- 
tensify X-ray screen images. Because of the 
effectiveness of these phosphors, they al- 
lowed faster exposure of X-ray film, which 
reduced patient X-ray dosages as much as 
80%. In 1975, an estimated 40,000 pounds 
of REO in phosphors was consumed; in 
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1974, consumption was 16,000 pounds.“ 

Yttrium and europium oxide were con- 
sumed as key constituents of the red phos- 
phor in color television tubes. 

Crystals of yttrium (or gadolinium) — 
aluminum (or iron) garnet were used as 
microwave filters and control devices, as 
simulated diamonds and, when doped with 
neodymium or erbium, as lasers. Minor 
quantities of gadolinium-gallium garnet in 
thin-film, magnetic bubbles were used in 
communication and computer systems. 

Significant quantities of rare-earth ox- 
ides and fluorides were used in carbon-arc 
lamps, which emit a high-intensity white 
light, used in searchlights and color motion 
picture lights. 

The consumption of rare-earth-cobalt al- 
loys in permanent magnets continued to ex- 
pand. These high-energy magnets, which are 
two to three times more powerful than 
conventional permanent magnets, are used 
mainly in small electric motors and genera- 
tors, electric wristwatches, and electronic 
tubes. Samarium and mischmetal predomi- 
nated as the rare-earth elements alloyed 
with cobalt. 


STOCKS 


At yearend 1975, bastnásite stocks held 
by the principal producer and four other 
chemical processors increased 176% com- 
pared with those at the beginning of the 
year. Monazite stocks held by the two pro- 
ducers and two processing companies in- 
creased 68% during the year. Stocks of 


rare-earth compounds and mixtures gener- 
ally increased during the year. Mischmetal 
stocks held by the three producers re- 
mained steady. Stocks of high-purity metals 
held by six companies decreased 70% in 
1975. 


PRICES 


Prices for domestic monazite during 1975 
were similar to 1974 prices. The average 
declared value of imported monazite from 
Malaysia and Thailand increased from 
$152 per short ton in 1974 to $207 per 
short ton in 1975. The average price per 
short ton of Australian monazite (mini- 
mum 60% REO plus ThO:) as quoted in 
Metal Bulletin (London) remained con- 
stant during 1975 at $203. Ouoted prices 
for Malaysian xenotime concentrate con- 
taining a minimum 25% Y;O; decreased 
in 1975 to $2 to $3 per pound c.i.f. from 
$3 to $5 in 1974. 

Prices for unleached, leached, and cal. 
cined bastnásite containing 55% to 60%, 


68% to 72%, and 85% to 90% REO, re- 


spectively, were increased on March 1, 
1975, from 36, 41, and 48 cents per pound 
REO, to 45, 50, 60 cents, respectively. 
Prices quoted were f.o.b. Mountain Pass 
or Nipton, Calif., in 100-pound paper bags 
or 55-gallon steel drums in truckload or 
carload lots. 

Prices of rare-earth compounds increased 
for many products during 1975, reflecting 
the increased price of the concentrate and 
rising production cost. Most prices of rare- 
earth products are negotiable if purchased 
in large quantities. A sampling of quoted 
prices at yearend of rare-earth compounds, 


3'The Northern Miner (Canada). Rare-Earth Ap- 
plication for X-rays Increases. V. 61, No. 46, Jan. 
29, 1976, p. 12. 
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per pound f.o.b. plant, were as follows: 
Lanthanum—rare-earth hydrate, 75% 
REO, $0.75; rare-earth chloride, 46% 
REO, $0.50; rare-earth carbonate, 65% 
REO, $1.30; and cerium fluoride, 62% 
REO, $1.25. 

Quotations on cerium hydrate, 90% 
CeO: of total REO, increased to $2.65 per 
pound of contained oxide for a minimum 
of 7,500 pounds from $2.15 in 1974. 

Prices quoted in the American Metal 
Market for 1-pound ingots in 50- to 100- 
pound lots of 97% didymium, and cerium- 
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free mischmetal were $15 and $12, respec- 
tively, f.o.b. plant. Compared with 1974 
prices, the price of didymium remained 
stable, but that of cerium-free mischmetal 
increased $7 per pound. Mischmetal of 
99.8% purity was quoted at $3.45 per 
pound same basis, an increase of $0.20 
from 1974. Quoted prices of rare-earth 
metals for magnet use remained at the 
1974 levels: Cerium, $18; lanthanum, 
$27.50; praseodymium, $62.50; and samari- 
um, $75 (all 99% purity and in 10- to 
100-pound amounts). 


Table 1.—Prices of high-purity rare-earth oxides, salts, and metals in 1975? 


(Dollars per pound) 


Cerium 
Erbium 


Eürópiumi tege eer 


Gadolinium 


Holmium A 


Ytterbium 
Y 


irrt. A ams RM I EE 


Oxide 2 Salts 5 Metal * 
— 6.50 12.00 50.00 
8 40.00 27.00 180.00 
eases 45.00 27.00 160.00 
— 515.00 225.00 8,000.00 
a 50.00 26.00 220.00 
3 120.00 80.00 800.00 
— 5.00 12.00 50.00 
3 2,000.00 1,100.00 6,000.00 
ee 18.00 12.00 110.00 
—— 82.00 16.00 170.00 
Wee 82.00 16.00 155.00 
aus 350.00 175.00 845.00 
aa 1,000.00 550.00 2,600.00 
seus 85.00 70.00 240.00 
donas 30.00 15.00 150.00 


1 Research Chemicals, Nucor Corp., f.o.b. Phoenix, Ariz. For large quantities, prices may be 
negotiable. Other producers may have different prices on some items. 


2 Minimum 99.9% purity, more than 1 pound. 


s Minimum 99.9% purity, more than 1 pound; includes chlorides, nitrates, sulfates, oxalates, and 


cetates. 
* Minimum 1 pound, ingot form. 


FOREIGN TRADE 


Exports of bastnásite concentrates con- 
tained about 3,400 tons of REO, accord- 
ing to the sole producer, Molycorp. This 
was substantially down from the 4,700 tons 
exported in 1974. Exports of ferrocerium 
and other pyrophoric alloys to Canada, the 
Netherlands, and 23 other countries de- 
creased 48% to 100,279 pounds valued at 
$299,994. The average unit value was 
$2.99 per pound. Shipments of compounds 
and mixtures of rare-earth metals, includ- 
ing yttrium and scandium, went to 27 
countries. West Germany and Austria re- 
ceived about 65% of the shipments, which 
totaled 1,465,364 pounds valued at $2,719,- 
918. This was a 71% decrease in ship- 
ments from 1974. 

Monazite imports (table 2), mostly from 
Malaysia, increased to 2,565 tons with an 
average unit value of $207 per short ton. 
Imports of cerium oxide, predominately 
from France, declined to 624 pounds val- 


ued at $5,216 in 1975 compared with 31,- 
390 pounds valued at $100,977 in 1974. 
The average unit value increased 61% to 
$8.36 per pound. Imports of cerium salts 
and cerium ore from the United Kingdom 
totaled 9,600 and 2,139 pounds, respective- 
ly, with an average unit price of $1.01 and 
$10.61 per pound, respectively. Imports of 
other cerium compounds, predominately 
from France, totaled 6,189 pounds valued 
at $28,975. The unit value ranged from 
$3.46 (France) to $66.02 (Switzerland) 
per pound. 

Imports of rare-earth metals, scandium, 
and yttrium totaled 3,207 pounds valued 
at $87,818. The major supplier was the 
U.S.S.R. with 2,659 pounds valued at 
$58,336. 

Imports of ferrocerium and other pyro- 
phoric alloys decreased 41% to 33,852 
pounds valued at $186,640. France sup- 
plied 65% of the total valued at $112,287, 
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followed by Japan with 31% valued at 


$65,053. Other suppliers were the United 


Kingdom, Austria, West Germany, and 
Singapore. Imports of rare-earth metals 
and alloys, predominately from the United 
Kingdom and Brazil, increased 56% to 
19,518 pounds valued at $111,857. The 
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average unit value decreased from $22.64 
per pound in 1974 to $5.73 per pound in 
1975 owing to increased mischmetal im- 
ports from Brazil. Imports of other rare- 
earth metals, entirely from West Germany, 
totaled 22 pounds valued at $355. 


Table 2.—U.S. imports for consumption of monazite, by country 


1971 1972 1973 1974 1975 

Country Quan- value QUAN- value QUAN- Value QUAN- value Quan- value 
1 (thou- e et (thou- BO (thou- 9 5 (thou- Dé (thou- 
tons sands) tons sands) tons) sands) tons) sands) ns) sands) 

Australia 1.802 $219 E a T 
Malaysia 1.571 165 894 $89 1,991 $244 984 $154 108 $24 
Thailand 4 = SS ous z 1 10 336 2,462 508 
Otal ....- 8,378 884 894 89 2,101 254 1,820 201 2,565 582 
REO content* .. 1,855 XX 492 XX 1,156 XX 726 1,411 x 

e Estimate. XX Not applicable. 
Table 3.—U.S. imports for consumption of rare-earth metals * 
1973 1974 1975 
Country 
Pounds Value Pounds Value Pounds Value 
Germany, West 531 $4,822 641 $27,827 491 $22,592 
Mexico 22222222 et we 112 j DS ES 
D S SE EH 11,446 200,849 7,785 157,957 2.659 58,886 
United Kingdom ...........- 7 5,655 4 235 57 6.890 
el! ee 11,984 210,826 8,542 193,350 3,207 87,818 
1 Includes scandium and yttrium. 
WORLD REVIEW 


Australia.—According to the Rutile & 
Zircon Development Assoc., Ltd., the 1975 
production of monazite by member com- 
panies was as follows, in short tons: 


State 1978 1974 1975 

New South Wales . 1,076 1,071 1,207 
Queensland .........- 64 80 685 
Western Australia .... 8,087 2,550 8,253 
Total 4.227 8.651 5,145 


The 41% increase in 1975 production 
over that of 1974 reflected the coming 
onstream of the heavy mineral sands pro- 
ject of Allied Eneabba Pty., Ltd. The com- 
pany mine and wet concentrator were lo- 
cated near Eneabba, Western Australia, 
and a dry separation plant was planned at 
Meru, the port of export.* Reserves in the 


Eneabba mineral field were estimated at 
220,000 tons of monazite. 

Other companies with an interest in the 
Eneabba mineral fields in Western Aus- 
tralia included Jennings Mining, Ltd., 
which was producing heavy minerals, and 
Western Titanium, Ltd., and Western Min- 
ing Corp. Ltd., Mineral Sands Pty., Ltd., 
which have planned projects in the area. 
International Nickel Australia, Ltd., a sub- 
sidiary of the International Nickel Co. of 
Canada, Ltd., filed an application to search 
for monazite and other related heavy min- 
erals in the Eneabba area.“ 

Mary Kathleen Uranium, Ltd., an- 
nounced plans to construct a large-scale 

* Skilling’s Mining Review. Allied Eneabba Min- 
eral Sands Project. W. 64, No. 35, August 1975, p. 


5 Industrial Minerals. No. 94, July 1975, p. 35. 
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pilot plant to recover rare earths from 
uranium-processing operations. The rare- 
earth recovery plant was expected to be 
completed in early 1976. Commercial pro- 
duction is dependent upon further investi- 


Table 4.—Monazite concentrates: 
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gation into the economic feasibility of mar- 
keting rare-earth compounds, and was ex- 
pected to begin in 2 to 3 years. It was 
estimated that the sales of rare earths could 
amount to $4 million per year.* 


World production, by country 


(Short tons) 

Country 1 1973 1974 1975 P 
lA: eric ce 4,725 4,206 e 5,200 
Brazil T JJ —€— ⁵³ AA pe E E r 1,586 e 1,650 e 1,650 
India A ——————— 8 8,858 e 8,800 e 3,300 
Kórea; Republic of oll Add 10 e 10 e 10 
Malaysia?” ninas a 2,141 1,965 e 1,900 
Mauritania. ¡cocos ida (3 (2) d 
Nigeria 21 ß pp ee ee te 12 e 12 
SH EN EE e10 7 e 10 
, v e ß a ace 405 

it Sl.... A a 
. iaa i J ĩðV( oa dd 250 261 328 
Total ? ⁵̊U m ð2Zͤ d y y luu sZ r 12,987 11.897 12,815 
e Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual com- 


pany confidential data. 


1In addition to the countries listed, Indonesia and North Korea may produce monazite, but 
information is inadequate to make reliable estimates of output levels. 
2 rts 


8 Revised to zero. 


Burundi.—A large vein of bastnüsite was 
reportedly found near the original rare- 


earth mining site at Gakara, about 25 miles. 


south of Bujumbura.’ 

Canada.—Denison Mines, Ltd. ., reported 
production of 77,000 pounds of yttrium 
oxide contained in yttrium-rare-earth con- 
centrate in 1975; all production was ex- 
ported. This was an 11% decline in pro- 
duction from that in 1974, mainly a result 
of labor problems during 1975. Since the 
start of operations 17 years ago, a total of 
625,000 pounds of yttrium oxide has been 
produced. 

Germany, West.—A new production 
process for rare-earth-cobalt alloy powders 
to make permanent magnets was developed 
by Th. Goldschmidt AG of Essen. The 
process was based on the calciothermic re- 
duction of oxidic starting materials. In 
March, a new rare-earth alloy plant at 
Essen was brought into operation by Gold- 
schmidt.“ 

India.—A monazite-sand separation plant 
at Gopalpur in southern Orissa was under 
construction by the Government-owned 
Indian Rare Earth, Ltd. Initial production 
of 4,400 tons of monazite per year, which 
will be a byproduct of ilmenite and rutile 
mining, was scheduled." 

India's National Institute of Oceano- 


graphy conducted an extensive survey of 
shallow offshore areas for heavy minerals. 
According to the Institute, India's beaches 
were rich in heavy mineral placers contain- 
ing ilmenite, monazite, and garnet.” 

Japan.—A proposed expansion at the 
Sumitomo Special Metals Co. Yamasaki 
works to increase the capacity of its rare- 
earth-cobalt magnet plant was scheduled 
for spring 1976. The capacity was to be 
increased from 20 to 500 kilograms per 
month.” 

Imports of crude rare-earth chloride de- 
clined from 2,157 tons in 1974 to 672 
tons, of which 39 tons was imported from 
the United States. The demand for rare- 
earth materials declined in 1975, although 
specific compounds such as yttrium, europ- 
ium, and lanthanum oxide for use in a 
ceramic condenser were in higher demand. 
The rare-earth compounds that declined in 
demand from the 1974 level were fluorides 
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used in carbon arcs and the steel industry, 
mischmetal for the steel industry, cerium 
oxide for polishing optical glass, and lan- 
thanum oxide used in optical glass.* 

Liberia.—According to a cooperative 
study by the U.S. Geological Survey and 
the Liberian Geological Survey, Liberian 
coastal sands may contain sufficient mona- 
zite and other heavy minerals for profitable 
extraction. Analysis indicated that the mo- 
nazite contained 59.9% REO.* 

Malaysia.—Malaysian Rare Earth Corp. 
(MRE), a joint venture of Mitsubishi 
Chemical Industries Ltd. of Japan and 
Beh Minerals Sendirian Berhad of Ipoh, 
Perak State, Malaysia, was formed in Feb- 
ruary. MRE planned to produce over 11 
tons per month of semiprocessed yttrium 
concentrate by June 1976. The source of 
the yttrium was the mineral xenotime, a 
byproduct of Malaysia's heavy-mineral 
mining.” 

South Africa, Republic of.—The pro- 
posed heavy-mineral operation on the east 
coast, north of Richards Bay by two com- 
panies, Tisand (Pty.) Ltd. and Richards 
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Bay Iron and Titanium (Pty.) Ltd. was 
scheduled to proceed as soon as financial 
arrangements were completed. The pro- 
posed mining area will be approximately 
11 miles long by 2 miles wide. Monazite 
will probably be recovered as a byproduct 
of ilmenite, rutile and zircon mining. Out- 
put was expected to be 75,000 tons of rutile 
and 150,000 tons of zircon per year.“ 

Sri Lanka.—Work continued at Pulmod- 
dai Beach by the Mineral Sands Corpora- 
tion of Sri Lanka on installing the infra- 
structure for a mineral sands plant sched- 
uled to come onstream by 1980." The new 
complex will have an estimated production 
capacity of 500 tons of monazite per year. 

United Kingdom.—Thorium Ltd., a sub- 
sidiary of Rio Tinto-Zinc Corp., Ltd., 
Widnes, England, reportedly stopped proc- 
essing monazite as of November 1975.“ 
Thorium Ltd. which was founded in 1914 
to supply the United Kingdom with tho- 
rium nitrate for gas mantles, but soon ex- 
panded into production of rare-earth 
chemicals, planned to sell off its stocks and 
drop out of the rare-earth business. 


TECHNOLOGY 


An improved rare-earth solvent-extrac- 
tion circuit was studied for upgrading the 
yttrium product from ion exchange barren 
solutions after uranium recovery. The re- 
sults indicated that, by varying the flow 
ratios, pH, solvent concentration, and modi- 
fier, it was possible to raise the yttrium 
grade in the product from 30% to 60%. 
Possibilities were also indicated for group 
rare-earth separations.” 

Refractory ceramics based on silicon ni- 
trate powder with the addition of 10 to 20 
weight-percent yttria, were under consid- 
eration as a high-temperature structural 
material for possible use in heat engines. 
These ceramics are resistant to high tem- 
peratures, oxidation, and corrosion. Thus 
they could allow an increase in the opera- 
tional temperature of heat engines, which 
would produce fewer  pollution-causing 
emissions and increase thermal efficiency.“ 

Research continued on the development 
of a rare-earth auto-emission-control cata- 
lyst that tolerates leaded gasoline. A typical 
formula for such a catalyst, which is al- 
so remarkably heat resistant, would be 
(Lao. S ro. 4) (Coo. oPbo. 1) Os, where La could 


be another element from the lanthanum ser- 
ies. Another exhaust-control catalyst, which 
also works in the presence of leaded fuel, is 
being developed. Again, the catalyst was 
basically LaCoO;, but does not contain 
noble metals.* 

An oxygen-sensing device enabling auto- 
motive carburators to remain in optimum 
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adjustment in relation to the air-fuel mix- 
ture was developed. The device, which 
uses a ceramic mixture of zirconium and 
yttrium oxides, generates a signal upon sens- 
ing the difference in oxygen content in ex- 
haust and unburned air. This signal is fed 
into a miniprocessor that adjusts the car- 
buretor.? | 

In magnetohydrostatic (MHS) separa- 
tion, nonmagnetic particles in a magnetic 
medium are stratified according to their 
densities. Very satisfactory results can be 
obtained when rare-earth salts of erbium, 
terbium, dysprosium, and holmium are used 
as the medium, because of the high mag- 
netic susceptibilities of these salts. MHS 
separation would be best suited to free- 
flowing, coarse material of a low volume 
and high value, such as final stages of dia- 
mond recovery, jewelers’ waste, and sepa- 
ration of nonferrous scrap.? This develop- 
ment would provide an application for 
rare-earth elements that are in low de- 
mand. 

Work continued on rare-earth permanent 
magnets. By classifying and tabulating the 
properties of the rare-earth elements when 
alloyed with cobalt, new more powerful, 
high-temperature resistant magnets are ex- 
pected. Also, these data will enable an en- 
gineer to choose exactly the magnetic de- 
vice needed for a particular job. These 
powerful magnets could be used in moni- 
toring the materials in a working jet en- 
gine or a hot nuclear reactor.“ A rotor 
made with rare-earth-cobalt permanent 
magnets was installed in a new type of 
servomotor. The benefits included consider- 
able savings in copper, iron, and in the 
magnet weight.“ 

A diffusion coating of 96% aluminum 
and 4% mischmetal showed an improve- 
ment over conventional aluminum coatings. 
The improvements were less spalling, 
added service life, and resistance to sulfi- 
dation and carburization. The new coating 
could be used on alloys specified for chemi- 
cal-processing equipment and heat-treating 
furnaces.” 

Rare-earth research continued at Bureau 
of Mines metallurgy research laboratories 
on a number of projects: Using rare-earth 
oxides as additives in high-temperature 
ceramics; producing mischmetal by sodium 
reduction of rare-earth chloride; determin- 
ing optimum composition and conditions 
required to fabricate mischmetal-cobalt 
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magnets; and testing the hydrogen-absorp- 
tion capacity of various rare-earth-cobalt 
and rare-earth-nickel alloys for possible use 
in fuel-storage systems. 

Single crystal fibers (50 micrometers or 
less in diameter) of neodymium-doped 
yttrium-aluminum garnet (Nd:YAG) were 
grown using a modified zone melting tech- 
nique. The fibers had similar optical prop- 
erties to larger rods of Nd: YAG. The com- 
bination of the fiber dimension and the low 
threshold of Nd: YAG gave this material a 
wide range of applications, particularly in 
optical communications. 

A new class of efficient, easily prepared, 
rare earth-doped vitroceramics for energy 
transfer from infrared to visible radiation 
were developed. They are composed of 
oxides of yttrium, lanthanum, gadolinium, 
or lutetium plus yttrium oxide and lead 
fluoride and an oxide of a typical glass- 
forming element. Experiments demon- 
strated that the concentration of the rare- 
earth ions was mainly in the microcrystal- 
line phase, which accounted for the higher 
efficiency for conversion from infrared to 
visible radiation. These vitroceramics could 
possibly be employed as glass ceramic-laser 
material and in display applications.™ 

Single crystals of lanthanum hexaboride 
(Label were reported to be better than the 
tungsten cathode as an electron source in 
common electron microscopes and scanning 
electron microscopes. Lab, crystals had 
higher brightness and better stability even 
though they were tested under conditions 
developed for the tungsten cathode.” 


22 Chemical & Engineering News. V. 53, No. 44, 
Nov. 3, 1975, p. 22. 

23 A Andres, U. T. Potentialities of Magnetohydro- 
static Separation Using Solutions of S alts o f Rare 
Earth ca J. of S. African Inst. of Min. and 
Met., . 9, October 1975, pp. 113-116. 

24 industry Wes Week 8 Powerful F erromagnetic 
Materials 11, Mar. 17, 1975, p. 18. 

25 Industry Week. rae rging T Technolo gies A A New 
i igs 5 of A ds Motor. No. 1 17, 


26 i % H., C. S. Morgan, and H. Unger. 
NEE Earth Coating Counters Corrosion 
eil cial Prog., v. 107, No. 2, February 1975, 
pp 

27 Energy and Mineral Resources Research Insti- 
tute, lowa Sut ea Biy o (ome oran. Single 
Crystal Laser F Inf. Center News, 
v. 10, No. 3, eng 1, 161975 

28 Auzel, F. Pecil e, und. D. | Morin. Rare Earth 
Doped Vitroceramics: New, Efficient, Blue and 
Green Emitting Materials for Eier e E 
sion. J. Electrochem. Soc., v. 122, , January 
1975. pp. 101-107. 

29 Energy and Mineral Resources — Insti- 
tute, Iowa State University (Ames, Iowa), LaB. e 
Better. Rare-Earth Inf. Center News, v. we | No. 
Mar. 1, 1976, p. 2. 


Rhenium 


By Larry J. Alverson ! 


Domestic rhenium mine production de- 
creased 60% in 1975. However, consump- 
tion increased by over 33% and total 
stocks were drawn down to meet the in- 
crease. Prices for both metal powder and 
compounds continued to decline. Imports 


of metal powder increased slightly, while 
imports of ammonium perrhenate declined 
more than 70%. Bimetallic platinum- 
rhenium catalysts used in petroleum refin- 
ing continued to be the major use for 
rhenium domestically and worldwide. 


Table 1.—Salient rhenium statistics 


(Pounds of contained rhenium) 


Mine production * 
Consumption ° 
Imports (metal and scrap) 
Imports (ammonium perrhenate) * 


e Estimate. r Revised, 


Stocks, Dee, ß ß a 


1971 1972 1973 1974 1975 
7,250 6,100 7,000 r 5,000 2,000 
7,600 4,800 4,400 4,500 6,000 
877 168 1,437 40 59 
3,435 1,921 3,040 8,287 966 
9,700 13,000 20,000 r 24,000 21,000 


DOMESTIC PRODUCTION 


Rhenium production, as a byproduct of 
molybdenite (MoS2) from various sources, 
decreased in 1975 to an estimated 2,000 
pounds, contained in ammonium perrhen- 
ate. Closure of Kennecott Copper Corp's. 
rhenium recovery operation at Garfield, 
Utah, for most of 1975 was the principal 
reason for the decrease. 

M & R Refractory Metals, Inc., at its 
Winslow, N.J., plant, produced rhenium 
salts for Utah International, Inc. (UI) 
from Moss recovered at the Island Copper 
mine on Vancouver Island, British Co- 
lumbia. Shattuck Chemical Co., Denver, 
Colo., recovered rhenium salts from Ari- 
zona byproduct MoS: concentrate. Moly- 


corp, Inc. recovered rhenium salts from by- 
product MoS: concentrate from Arizona 
porphyry copper ores. 

The domestic industry operated at about 
15% of production capacity in 1975, down 
from about 33% in 1974 due to excess 
producer, consumer, and dealer stocks. 

Newmont Exploration Ltd., a subsidiary 
of Newmont Mining Corp., discontinued 
work on a process to recover rhenium from 
San Manuel molybdenite before the pat- 
ented technique was fully developed. This 
action was due to both technical difficulties 
and unfavorable economics of the current 
rhenium market.’ 


CONSUMPTION AND USES 


Estimated 1975 rhenium consumption 
was about 6,000 pounds, up more than 
33% from that of 1974. Over 95% was 
used in bimetallic  platinum-rhenium 


catalysts used principally in producing low- 
lead and leadfree high-octane gasoline. 
1 Industry economist, Division of Ferrous Metals. 


2 8 ewmont Mining Corp. Annual Report. 1975, 
p. i 
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The amount of domestic and worldwide 
catalytic reforming capacity accounted for 
by platinum-rhenium catalysts continued to 
grow. In 1975, for the first time, reforming 
units employing bimetallic catalysts ac- 
counted for more capacity than those using 
conventional platinum catalysts. Bimetallic 
capacity has increased about 1496 per year 
for the past 4 years and should continue 
to do so in the near future. Platinum- 
rhenium's share of total bimetallic capacity 
stands at about 60% to 70%, or about 
3096 to 3596 of total domestic reforming 
capacity. 

Refineries such as Hunt Oil Co.'s Tus- 
caloosa, Ala., plant converted some reform- 
ing capacity from conventional to platinum- 
rhenium catalysts during 1975. Several new 
catalytic reforming units came onstream 
in 1975 employing platinum-rhenium cat- 
alysts. One such unit was at the Memphis, 
Tenn. refinery of Delta Refining Co., 
which employed the UOP R-16E catalyst. 
Unit capacity is 10,000 barrels per stream 
day, utilizing about 150 pounds of rhenium 
in 50,000 pounds of catalyst. 

Platinum-rhenium catalysts are also 
used in producing BTX (benzene, toluene, 
and xylenes). One example is the Standard 
Oil Co. of California BTX unit at El 
Segundo, Calif. Other units exist but ac- 
count for only a small percentage of total 
platinum-rhenium catalysts in use. 

Chevron Research Co. developed a new 
bimetallic platinum-rhenium reforming cat- 
alyst named Type E. The catalyst contains 
0.3 weight-percent each of platinum and 
rhenium on an alumina carrier. Together 
with new developments in operating pro- 
cedures, the new catalyst reportedly results 
in better stability (lower catalyst fouling 
rate), better selectivity (which results in 
greater yields of aromatics and hydrogen 
and allows lower pressure operation), and 
lower catalyst cost. The catalyst and proc- 
essing procedures are included in a new 
package called Rheniforming II, which 
allows a decrease in reformer pressure to 
125 pounds per square inch (psi). It is 
especially attractive for the manufacture 
of BTX, since BTX manufacture is en- 
hanced by low-pressure operation. When 
processing à predominantly  paraffinic 
Arabian naphtha, reforming at 125 psi 
gave a 1496 increase in total benzene- 
toluene yield over the 200-psi operation. 
A naphthenic California feedstock showed 
a 7% increase in benzene-toluene yield 
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under similar conditions. Of the 50 Rheni- 
former plants now in operation or under 
construction, 23 are specifically designed 
for low-pressure operation. 

Since the introduction of Rheniforming 
catalysts in 1967, none of the units Chev- 
ron has designed have required replace- 
ment of the catalyst due to process failure. 
The oldest catalyst produced 750 barrels 
of feed per pound of catalyst, was regen- 
erated 12 times, and returned to the con- 
dition of a fresh catalyst after each re- 
generation. Total Rheniforming units now 
in operation contain about 10,000 pounds 
of rhenium in catalyst and have gone 
through over 100 regenerations. 

Chevron has combined an improved 
catalytic hydrocracking and catalytic re- 
forming process to upgrade lower valued 
heavy petroleum stocks into higher valued 
lower boiling products. While manufac- 
ture of motor gasoline is emphasized, the 
process combination gives the refiner flex- 
ibility to take advantage of the economic 
potential for production of jet fuel, middle 
distillates, and aromatics as markets de- 
velop. The reforming phase utilizes the 
Chevron Type D platinum-rhenium cat- 
alyst. 

Joint developments by Atlantic Richfield 
Co. and Engelhard Minerals & Chemicals 
Corp. in the catalytic reforming area: re- 
sulted in the Magnaformer process design 
and the E-500 and E-600 series platinum- 
rhenium catalysts. These catalysts have 
been well received as replacements in ex- 
isting reforming units, and for use in new 
units designed for these more efficient 
catalysts. Currently over 60 units use the 
E-500 and E-600 series bimetallic catalysts. 
Engelhard estimates that the E-601 catalyst 
can perform efficiently over periods about 
8 times as long as the conventional plati- 
num catalyst. It can also be regenerated to 
essentialy new condition. Of the commer- 
cial units operating with the E-501 catalyst, 
three or four have undergone as many as 
six in situ regenerations. With the E-601 
catalyst, four regenerations have been com- 
pleted, and the ensuing cycles are doing 
very well. 

The remaining 596 of estimated domes- 
tic rhenium consumption was used in high- 
temperature thermocouples, X-ray tubes 
and targets, electrical contacts, electronic 
devices, vacuum tube and flashbulb fila- 
ments, heating elements, metallic coatings, 
electromagnets, and certain high-tempera- 
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ture alloys in research and development 
work. 

Rhenium's commercial use in nickel- 
base high-temperature alloys is uncertain. 
It can be utilized effectively, but re- 
searchers appear to be designing around 
its use, probably owing to its high price 
and previously limited availability. How- 
ever, the current price is less than half of 
what it was 4 years ago, when it peaked 
at well over $1,000 per pound, and stocks 
are high. 

General Electric Co. (GE) is currently 
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working under contract on nickel-based 
alloys containing 3 to 6 weight-percent 
rhenium for use in jet engine turbine 
blades. Completion of the development and 
evaluation program is planned for 1981. 
However, GE has been looking for ways 
to develop the alloys without the addition 
of rhenium. 

Separate research continued on similar 
applications with up to 2 weight-percent 
and less rhenium additions to a nickel- 
based alloy. 


PRICES 


The price for rhenium metal powder 
during the year ranged from about $625 
to $540 per pound, depending upon grade 
and quantity, decreasing toward $540 by 
yearend. The price for perrhenic acid, a 
starting material in certain catalytic appli- 


cations, ranged from about $600 to $500 
per pound, depending upon grade and 
quantity, trending toward $500 later in 
the year. However, large-quantity buyers 
were able to purchase metal powder and 
rhenium compounds at greater discounts. 


FOREIGN TRADE 


Imports for consumption of rhenium 
metal, waste, and scrap increased to 59 
pounds from 40 pounds in 1974. Total 
value was $27,196. The imported rhenium 
was produced in the supplying countries 
from molybdenite obtained as a byproduct 
of porphyry copper ores mined in Canada, 
Chile, and Peru, and from sedimentary 
copper ores mined in Zaire, in which 
molybdenum is not a factor. The average 
value of imports was $464 per pound, rep- 
resenting the fourth consecutive year that 
value per pound of imports declined. 

Imports of ammonium  perrhenate 
(NH. ReO.), decreased sharply in 1975 to 
an estimated 966 pounds of contained 
rhenium valued at $442,000. All imports 
came from Sweden and West Germany. In 
addition, ammonium perrhenate, contain- 
ing 837 pounds of rhenium valued at 
$344,692, was imported from Chile into 
bonded warehouses in 1975. All ammonium 
perrhenate material was imported under 


the basket classification Ammonium com- 
pounds, not specifically provided for 
(TSUS 417.44) A minor amount of 
wrought rhenium metal was imported from 
Austria in 1975. 

The import duty on rhenium from coun- 
tries with market economies remained at 
the January 1, 1972, rates of 596 ad 
valorem for unwrought rhenium metal, 
and 9% ad valorem for wrought rhenium 
metal. The duty on wrought and un- 
wrought rhenium metal from countries 
with centrally controlled economies also 
remained unchanged at 45% and 25% 
ad valorem, respectively. The duty on im- 
ports of ammonium perrhenate from coun- 
tries with market economies was 4% ad 
valorem; the duty on that from countries 
with centrall controlled economies was 
25% ad valorem. The duty on rhenium 
waste and scrap was suspended indef- 
initely. 
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Table 2.—U.S. imports for consumption of rhenium metal (including scrap), by country 
(Gross weight, pounds) 


1971 1972 1978 1974 1975 
Country Quan- Quan- Quan- Quan- Quan- 
tity Value tity Value tity Value tity Value tity Value 
Austria du "€ za "— sc Sen us d 1 $300 
Belgium- 

Luxembourg .. 220 $262,278 La WS 110 $74,500 = Se 28 11,186 
France 45 49,770 25 $23,796 M A St So E = 
Germany, West . 110 140,000 143 101,955 1,116 782,497 40 $27,784 80 15,760 
Netherlands. SEN = ees 211 147,679 erg Gg Sieg oo 
United Kingdom . 2 794 ME m ES SS DS Si ES e 

Total ..... 377 452,842 168 125,751 1,437 1,004,676 40 27,784 59 27,196 


Table 3.— Estimated imports for consumption of ammonium perrhenate, by country 
(Rhenium content) 


1971 1972 1978 1974 1975 
Country Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- tity (thou- tity (thou- 
(pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) (pounds)sands) 
Chile 22 Es ac 76 $45 = ae 1,232 $449 = a 
Germany, West . 1,395 $1,545 845 1,054 1,450 $1,918 1,520 1,185 401 $165 
Sweden ......... 2,040 2,202 1,000 1,189 1,590 1,916 585 171 565 277 
Total 3,435 3,747 1,921 2,288 8,040 8,829 8,287 1,805 966 442 


1 Figures are derived from the basket category Ammonium compounds not specifically provided 
for (TSUS 417.44) ." 


WORLD REVIEW 


Canada.—The only source of Canadian 
rhenium production was from molybdenite 
concentrate associated with the porphyry 
copper ore from the Island Copper mine 
of UI on Vancouver Island, British. Co- 
lumbia. In 1975, shipments of molybdenite 
concentrate to the United States and 
Europe totaled about 1,750 tons and con- 
tained about 4,200 pounds of rhenium. 
The concentrate averaged 1,200 parts per 
million (ppm) of rhenium in MoS: and 
represented one of the highest concentra- 
tions of rhenium in the world. About 
12,300 pounds of rhenium has been 
shipped from the mine since operations 
began in 1972; however, not all of the 
Mob: was treated for rhenium recovery. 
The recovered rhenium was toll-processed 
in Europe and the United States and re- 
turned to UI as ammonium perrhenate for 
subsequent sale. 

Investigations of porphyry copper ore 
bodies in nearby areas have indicated sim- 
ilar concentrations of rhenium in Mos: 
associated with some of the deposits. Ca- 
nadian rhenium reserves are estimated at 
400,000 pounds, with the total resource 
estimated at 3 million pounds. 

Chile.—The Chilean Mine Workers Fed- 


eration offered to build a $7 million molyb- 
denum-rhenium plant in northern Chile. 
The plant could process 10 million pounds 
of molybdenite per year and produce 
about $5 million worth of molybdenum 
oxide and rhenium annually. The Feder- 
ation's 20,000 members offered to con- 
tribute 1 day's pay per month towards 
the project, up to $1.7 million, with the 
difference coming from foreign credits. 

The expansion of the Chuquicamata 
copper operation, with expected trebling 
of molybdenum output and concomitant 
greatly increased rhenium capacity, was 
scheduled for completion in 1978. Feasi- 
bility studies for other potential copper- 
molybdenum operations with rhenium po- 
tential were continuing. 

Chile exported rhenium to the United 
States in the form of ammoniun perrhen- 
ate; all of it went into bonded warehouses. 
However, these exports ceased as of June 
1975. 

Chilean rhenium reserves are estimated 
at 1.4 million pounds, with the total re- 
source estimated at 4 million pounds. Chile 
remains one of the world's largest potential 
rhenium producers. 
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Germany, West.—Hermann C. Starck 
Company, Inc., at Goslar continued to 
produce rhenium from molybdenite con- 
centrate imported primarily from Chile 
and Peru. Starck handled sales of its as- 
sociates Gesellschaft für Elektrometallurgie 
mbH (which produces rhenium at Weis- 
weiller, West Germany) and AB Fer- 
rolegeringar (which produces rhenium at 
Trollhatten, Sweden). The combined 
production capacity for these operations is 
about 5,000 pounds per year. 

Degussa, Inc., headquartered in Frank- 
furt, performed research on rhenium alloy- 
ing applications and recovered rhenium 
from scrap material and Mos: concentrate. 

Iran.—The Sar-Cheshmeh porphyry cop- 
per deposit in southern Iran was ex- 
pected to produce 40,000 tons of ore per 
day in 1977. The predominant primary 
minerals are disseminated chalcopyrite, 
pyrite, and molybdenite; the ore body con- 
tains an estimated 450,000,000 tons of ore 
grading 1.13% copper sulfide and 0.03% 
molybdenite.? With an estimated content 
of 200 ppm rhenium in MoS: concentrate, 
the ore body could contain over 50,000 
pounds of rhenium. 

The National Iranian Oil Co. installed 
a 14,760-barrel-per-day reforming unit at 
its Teheran refinery during the year. The 
unit was designed by Universal Oil Prod- 
ucts Co. (UOP) and goes under the trade 
name of a Unifining-Platforming combina- 
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tion unit. The unit employs one of UOP's 
bimetallic platinum-rhenium catalyst which 
supersedes the older platinum (monometal- 
lic) catalyst. 

U.S.S.R.—Nonferrous production is ori- 
ented to the recovery of major metals, 
which reportedly results in the loss of a 
considerable amount of byproduct metals 
such as rhenium. The Balkhash copper 
complex in Kazakhstan recovers less than 
50% of the rhenium in reverberatory 
gases and has a 15% overall recovery 
from the raw material. Soviet rhenium 
production averages over 2,000 pounds 
per year, most of which is consumed domes- 
tically. Total reserves are estimated at 
800,000 pounds, with total resources esti- 
mated at 2.4 million pounds. 

Zaire.—Although official statistics are 
unavailable, mine production of rhenium 
from Zaire averages about 200 pounds 
per year. The copper deposits from which 
the rhenium is recovered are of the sedi- 
mentary type, as opposed to the porphyry 
type from which about 98% of the world's 
rhenium is recovered. Rhenium is recov- 
ered from copper concentrate in Belgium 
but averages only about 10 to 30 ppm 
versus 200 to 1,500 ppm in MoS: concen- 
trate associated with porphyry copper ores. 
Metallurgie Hoboken-Overpelt S.A., in 
Brussels, recovers the rhenium, and has 
capacity to produce several hundred 
pounds per year. 


TECHNOLOGY 


The Bureau of Mines published results 
of an investigation on the recovery and 
separation of molybdenum and rhenium 
from a process solution. The objective of 
the research was to develop a technique 
whereby reagents are recycled and high- 
purity products obtained. Emphasis was 
placed on the use of feed solutions derived 
by the electrooxidation of sulfide minerals. 
The researchers concluded that very high 
percentages of molybdenum and rhenium 
can be separated from a pregnant electro- 
oxidation solution by a combined process 
utilizing solvent extraction, carbon ad- 
sorption, and crystallization. The final 
rhenium product, ammonium perrhenate, 
contained less than 80 ppm combined 
impurities.* 

The Bureau of Mines completed con- 
struction and assembly of a commercial- 


size, 125-volt, 1,000-ampere, bipolar flow- 
through electrooxidation cell for recovering 
molybdenum and rhenium from various 
sulfide concentrates. The cell will be tested 
at the mill site of a major copper producer 
to determine its effectiveness for extracting 
molybdenum and rhenium from offgrade 
molybdenite concentrates. In-house tests 
were conducted with the cell on recovering 
molybdenum from electrooxidation solu- 
tions by calcium chloride precipitation. 
Molybdenum was recovered as calcium 
molybdate containing 0.02% to 0.15% sul- 
fur. The rhenium was recovered from the 
solution after the calcium molybdate was 


8 Waterman C., and R. L. Hamilton. The 
Sar Cheshmeh poe a de de Econ. 


Geol.. 70, No. 3, May 1 
4 Fischer. D. D., . Bauer, and R. E Lind- 
strom. Recove and eparation of Molybdenum 
and Rhenium From Process Solution. BuMines 


RI 8088, 1975, 12 pp. 
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removed by raising solution pH to 10 by 
addition of sodium hydroxide, and passing 
the solution through a bed of a strong 
anion exchange resin. Rhenium recovery 
by this procedure ranged from 70% to 
80%. 

"The Bureau of Mines also completed 
studies on chlorination of sulfide minerals 
and several prepared metal sulfides. The 


resulting data were analyzed with respect 


to kinetics of the reactions and application 
to nonpolluting methods of winning metals 
from sulfide ores. The researchers con- 
cluded that rhenium sulfides, depending 
upon their dispersion within the ore, may 
not react rapidly enough to be recovered; 
however, various complicating factors make 
1t necessary to consider each source of ore 
separately when contemplating chlorina- 
tion processing." 

The electronic properties of resistive 
films of rhenium and its alloys VR27-VP 
and MR47-VP, obtained by thermal depo- 
sition and cathodic sputtering, were 
studied. High temperature and prolonged 
use of resistors showed that films prepared 
by electron beam deposition and protected 
with a layer of SiOz had a negative tem- 
perature coefficient of resistance, and the 
relative change in the resistance after 500 
hours at 400° C in air was not greater 
than 5% to 10%. Resistors prepared from 
the alloys had a somewhat lower tempera- 
ture and time stability. Such resistors can 
be used as passive elements in microcircuits 
and radio devices that operate below 
400? C.“ 

The development of alloys containing 
rhenium for electrical contacts was studied 
in an effort to increase the sensitivity, 
accuracy, and reliability of highly sensitive 
magnetoelectric relays and contact elec- 
tronic measuring instruments. From an 
analysis of the requirements for the con- 
tacts, gold was selected as the base ma- 
terial, and rhenium gave the best alloy at 
less than 3% rhenium. These alloys re- 
portedly proved better than existing alloys 
in their electrophysical and mechanical 
properties. The best gold-rhenium alloys, 
tested under industrial conditions, showed 
considerable promise.* 

Electron - beam - melted molybdenum 
47 weight-percent rhenium was strength- 
ened by adding 0.0896 to 0.1096 carbon 
while preserving low-temperature ductility. 
Deformation strengthening of ternary al- 
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loys was observed during hot rolling. The 
recrystallization temperature increased with 
increasing carbon content. The alloy was 
also strengthened by adding zirconium 
carbide (ZrC). Low-temperature ductility 
was slightly decreased on adding 0.8% 
ZrC, but strength at 1,200? C was in- 
creased by a factor of two. 

Kennecott Copper Corp. received a pat- 
ent on extracting rhenium from dilute 
industrial solutions. A solution (flue gas 
scrubbing solution, a raffinate, or dump 
leach liquor) is treated with iron or zinc 
powder to precipitate dissolved rhenium 
values, and also w:th copper or silver par- 
ticles as a collector for the precipitated 
rhenium values. The fine precipitate is 
mechanically separated from the larger 
collector particles.? 

A process was patented for recovering 
rhenium from molybdenite. Finely divided 
ore is contacted with an ammonium per- 
sulfate solution at 25° to 40° C so that 
a substantial portion of the molybdenum is 
dissolved along with copper and iron, 
whereas substantially all of the rhenium 
remains in the undissolved residue. The 
leach solution is separated and processed 
for molybdenum. The solids are leached to 
dissolve rhenium, and the rhenium is re- 
covered by electrolysis.” 

A patent was issued on extracting 
rhenium values from copper precipitates 
derived from solutions obtained by leach- 
ing rhenium-containing copper sulfide ore, 
or mine or mill wastes. The copper pre- 
cipitate is slurried in a mineral acid at a 


5 Landsberg, A., A. Adams, and J. L. Schaller. 
Chlorination Kinetics of Selected Metal Sulfides. 
BuMines RI 8002, 1975, 15 Pp: 

6 Kondratov, N. . M. D. Reznikov, E. D. 
Yakovlev, E. M. Savitskii, M. A. Tylkina, and L. 
L. Zhdanova. (High-Temperature Thin Film Re- 
sistors From Rhenium and Its Alloys.) Trans. 4th 
Problems of Rhenium Conf., Moscow, U.S.S.R., 
135 el 19/3); pp. 163-165; chem. Abs., v. 83, 


1975. p « 

7 Chernyavskaya, A. M., E. P. Razgulyaev, and 
S. A. Telezhkin. ( Rhenium-Containing Contact 
Materials.) Trans. 4th Problems of Rhenium Conf., 

oscow, U. S. S. R., (pub. 1975), pp. 182- 
185; Chem. Abs., v. 83, 1975, p. 512. 

8 Kurdyumova, G. G., Y. V. Miloman, V. I. 
Trefilov. and N. I. Freze. Possibility of Strengthen- 
ing a Molybdenum-Rhenium Alloy. Phys. etals 
and Metallur (Kiev, U.S.S.R.), v. 39, No. 3, 
1975. pp. 585—590; Chem Abs., v. 83, 1975, p. 382. 

9 Richards, K. J., and C. N. Wright (assigned 
to Kennecott Copper Corp., New York, NY). 
Process for Recovering Rhenium Values From Di- 
inte 55 of Same. U.S. Pat. 3,894,866, July 


10 Carlin, W. W. (assigned to PPG Industries, 
Inc., Pittsburgh, Pa.). Opening of Molybdenite 
and the Electrowinning of Rhenium. U.S. Pat. 
3,891,521, June 24, 1975. 
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temperature of less than 100% C, the 
slurry is injected with air and/or oxygen 
to selectively oxidize and dissolve the 
rhenium as the perrhenate ion, and the 
leach solution is separated and subjected 


to an ion exchange treatment or other 
conventional method." 


11 Amman, P. R. (assigned to Kennecott Copper 
Corp., New York. N. V.). Recovery of Rhenium 
From, Precipitates Copper. U.S. Pat. 3,915,690, Oct. 
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Salt 


By Russell J. Foster * 


Salt production in 1975 was 10% less 
than in 1974. This amounted to a total 
production decline of more than 4.7 million 
tons. The amounts of both brine and solar 
salt sold or used decreased 17%. There 
were smaller declines in the amounts of 
vacuum-pan, open-pan and rock salt sold 
or used. Prices of all forms of salt rose in 
1975. Evaporated salt prices were up sig- 
nificantly, whereas rock salt and salt in 
brine exhibited only small price increases. 

A depressed chemical industry was the 
primary cause of reduced salt consumption. 
The manufacture of chlorine-caustic soda, 
soda ash, and other chemicals required 
4.91 million tons less salt as starting ma- 


terial in 1975 than in 1974. The lower 
chemical output was affected by environ- 
mental regulations as well as a generally 
lagging economy. Chlorinated solvents, 
pesticides, and chlorofluorocarbons were 
under attack for possible harmful effects 
on the environment, and their production 
was reduced accordingly. Two Solvay soda 
ash plants, which used salt as a raw ma- 
terial, were closed in 1975 because of 
restrictions on the objectionable effluent 
streams from the plants and because of 


higher energy costs. 


Table 1.—Salient salt statistics 


(Thousand short tons and thousand dollars) 


United States: 


1 Physical scientist, Division of Nonmetallic 
Minerals. 

1971 1972 1978 1974 1975 
Production? ..........--.--------------- 44,700 44,010 44,298 46,428 41,710 
Sold or used by producers! ..........- 44,077 45,022 43,910 46,536 41,030 

r. ͤ rara $303,687 $296,772 $306,108 $360,768 $368,068 
EXDOP AA 670 869 609 521 1,332 
VALE zc d aes ad E $4,182 $5,544 $4,400 $4,276 $9,070 
Imports for consumption ............- 8,855 3,463 3,207 3,358 3,215 
/ ·o·¹AA Ad a $14,429 $11,979 $12,554 $14,428 $15,272 
Consumption, apparent 41,262 41,616 46,508 49,373 42,918 
World: Production 159,107 161,350 * 170,483 182,102 179,109 


r sed. 
1 Excludes Puerto Rico: 
mated 27,000 short tons (1975). 


28,500 short tons (1971), 29,000 short tons (1972-1974), and an esti- 


DOMESTIC PRODUCTION 


Total salt sold or used in 1975 was 
nearly 1296 less than that of 1974. De- 
clines were most notable in brine and solar 
salt. In 1975, there were 55 salt-producing 
companies operating 100 plants in 16 
States and Puerto Rico. Twelve of these 
companies produced over 1 million tons 
each and thus accounted for 8696 of the 
U.S. salt production. The five leading 


States in the amount of salt sold or used 
were as follows: 


Total 587 
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Salt sold or used in 1975, by type, was 
as follows: 


Salt in brine 
Mined rock salt 
Vacuum-pan salt 
Solar-evaporated salt 
Grainer or open-pan salt 
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Table 2.—Salt sold or used by producers in the United States, by method of recovery 
(Thousand short tons and thousand dollars) 


1974 1975 
Recovery method 
Quantity Value Quantity Value 
Evaporated: 
Bulk: 
Open pans or grainers 222 540 18,466 526 22,626 
Vacuum pan 3,032 104,780 2,801 120,465 
S ⁵ð b 1.910 17,763 1,583 19,009 
Pressed blocks ~~... 440 15,888 436 17,808 
DIT nanana | 5,022 156,886 5,845 179,908 
Rock: 
BBI!!! eade e d 14,753 105,988 14,200 104,179 
Pressed blocks eene llle 82 8,808 84 8,733 
Otal GENEE 14,835 108,692 14,283 107,912 
Salt in brine (sold or used as auch)) ==-— 25,779 95,185 21,401 80.243 
Grand ot!!! orion 46,536 360,763 41,030 368,068 
1 Excludes Puerto Rico. 
2 Data may not add to totals shown because of independent rounding. 
Table 3.—Salt sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 
1974 1975 
State 
Quantity Value Quantity Value 
Kansas” . ß das 1,367 27,007 1,446 31,214 
; ³ðÄ6AA. a 13,543 76,960 12,166 71,116 
Michigan: erter 4,445 62,055 4,020 68,853 
New Nesse aires im OH c 167 147 1,048 
,, . . . a c ance 6,464 57.705 5,978 57,344 
ORIG === ts o a 5,029 49,089 5,083 54,651 
Terni AAA IEA 11,379 51,296 8,560 42,119 
Diah AI AA A AAA 771 7,921 631 7,717 
West eil. Eege 1,201 6,296 972 4,671 
Other State 222: 2,169 23,035 2,026 23,830 
r ³·1—w— ²¹ ua ic e E a EE. 46,536 860,768 41,030 368,063 
Puerto: de. ⅛ 29 624 e 27 ^. 639 


e Estimate. 
with “Other States.” 


1 Quantity and value of brine included with “Other States.” . 
2 Includes Alabama, Arizona, California, Colorado, Kansas (brine only), Nevada, North Dakota, 


Oklahoma, and values indicated by symbol W. 


3 Data may not add to totals shown because of independent rounding. 


W Withheld to avoid disclosing individual company confidential data; included 
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Table 4.—Evaporated salt sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 


1974 1975 
State | | l 

Quantity Value Quantity Value 

Kansas: ee 178 28,127 771 26,274 
LOUISIANA oae . . adas 296 11,886 275 15,112 
Meise 12 suu uuu E 1,244 48,127 1,185 60,851 
r . . i 641 21.980 579 4,595 
A 8 W W 590 7,508 
Other Staaeeee l U l l ees 2,968 58,265 1,945 66,007 
AAA AA 5,922 156,886 5.345 179,908 
Puerto RICO 8 29 624 e 27 * 689 


e Estimate. W Withheld to avoid disclosing individual company confidential data; Included 
in “Other States.” | 

1Includes Arizona, California, Nevada, New Mexico, North Dakota, Ohio, Oklahoma, Texas, and 
values indicated by symbol W. 

2 Data may not add to totals shown because of independent rounding, 


Table 5.—Rock salt sold by producers in 


.the United States 
(Thousand short tons and thousand dollars) 


Year Quantity Value 
1071. aus ⁵ͤA 8 18,700 89,821 
Jö a 14,484 91,041 
11 an baeu soanaaa 12,847 78,544 
1074 A ͤ 14,835 108,692 
77; aaan 14,288 107,912 


Table 6.—Pressed-salt blocks sold by original producers of salt in the United States 
(Thousand short tons and thousand dollars) 


- From evaporated salt From rock salt Total 
ear —————————— 

Quantity Value Quantity Value Quantity Value 
I 367 10,532 87 2, 095 454 12,627 
1972 376 10,927 66 2,138 442 13,065 
7 451 14,508 72 2,551 523 17,059 
11711 N 440 15,888 82 8,808 522 19,196 
1975 ..... . nn...._- 436 17,808 84 8,738 520 21,541 


1234 


Directors of Diamond Crystal Salt Co. 
authorized a $2.5 million expansion and 
modernization program for its St. Clair, 
Mich., salt refinery that will increase 
granulated salt capacity 33% «when it 
comes onstream in 1977. The company 
also planned to convert the plant back to 
a coal-fired boiler operation at a cost of 
$2.1 million. 

Morton Salt Co. announced a $2.8 
million expansion program at its Manistee, 
Mich., plant to increase evaporated salt 
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capacity 100,000 tons per year. Completion 
of the project was scheduled for early 
1977. 

The water level in Utah's Great Salt 
Lake was expected to reach a 46-year high 
in 1975, making salt producers there ad- 
Just to processing a lake brine of reduced 
saline concentration. In addition, the high 
water level has forced the salt companies 
to heighten dikes around solar evaporating 
ponds.* | 


STOCKS 


The total amount of salt held by pro- 
ducers at yearend was about 2.4 million 
tons, which represented 6% of 1975 pro- 
duction. Over 70% was in the form of 
rock salt and another 21% was solar salt. 
Solar salt had the highest percentage of 
its production in stocks, 32%. Rock-salt 


stocks were approximately 12% of the 
total production, while the amounts of 
open-pan and vacuum-pan salt production 
in stocks were 3.2% and 2.4%, respec- 
tively. Only a small inventory of salt in 
brine was on hand at yearend. 


CONSUMPTION AND USES 


The chlorine-caustic soda industry con- 
tinued as the leading salt user in 1975, 
consuming 4696 of the total. The amount 
of salt required for the production of soda 
ash was 11% of salt output, and the man- 
ufacture of other chemicals consumed 
another 2.596. Therefore, of the salt sold 
or used in 1975, nearly 60% was utilized 
as raw material for chemicals, compared 
with almost 6396 in 1974. The economy 
and environmental regulations both con- 
tributed to the significant decline in chem- 
ical production. Use of salt on highways 
declined slightly in 1975. However, there 
were localized shortages at yearend, par- 
ticularly in Michigan. 


Other categories in which salt consump- 
tion was down notably from 1974 included 
water-softener manufacturers and service 
companies, feed dealers, grocery stores, 
rubber production, and the textile and 
dyeing industry. Consumption of salt by 
most food processors was similar to that 
of 1974. Among those showing considerable 
gains in salt usage were feed mixers. 


? Pit and Quarry. Diamond Crystal Salt to Ex- 
pand St. Clair Refinery. V. 68, No. 4, October 


1975, p. 20. 
3 Chemical Marketing Reporter. Norton Ex- 
1, 1975, p. 


panding in Salt. V. 208, No. 9, Sept. 


* Chemical Week. Still Worth Its Salt? V. 117, 
No. 2, July 9, 1975, p. 17. 
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Table 7.—Distribution of salt sold or used by producers in the United States, by use 
(Thousand short tons) 


1974 1975 
Consumer or use Evap- Evap- 
orated Rock Brine Total 1 orated Rock Brine Total 1 
Chlorine ........-.-- 388 2,215 20,527 23,080 234 2,211 16,508 18,952 
Soda as (2) (2) 4,563 4,568 (2) (2) 4,492 4,492 
All other chemicals W 1,170 W 1,784 W 553 W 1.021 
Textile and dyeing 143 61 - 205 109 w w 180 
Meatpackers, tan- 
ners, casing e 
manufacturers 262 329 e 591 241 338 Sa 579 
DC 65 4 EN 69 63 6 ES 68 
Canning 174 W W 241 165 W W 259 
Baking ..........-- W W ee 118 W W Se 125 
Flour processors 
(including cereal) . 73 12 (2) 85 79 21 (2) 101 
ther food 
processing 575 W W 614 572 W W 611 
Feed dealers 1,010 501 = 1,512 868 452 Sa 1,810 
Feed mixers ........ 262 209 ae 471 270 283 TA 552 
Metals W 203 W 252 W 229 W 265 
Rubber W W W 157 W 11 W 127 
EH ` A 66 56 120 242 75 81 105 261 
Paper and pulp ... W 84 W 165 W 118 w 172 
Water-softener 
manufacturers and 
service companies 341 W W 835 282 W W 586 
Grocery stores 826 426 =: 1,252 786 205 e 991 
Highway use w 7,451 w 7,151 W 7,489 W 7,680 
U.S. Government 31 59 (2) 90 24 95 (2) 119 
Distributors (brokers, 
wholesalers, etc.) . 157 879 Se 537 255 552 Sie 807 
Miscellaneous? 1.568 1.439 989 52,120 1,891 1,482 601 1,924 
Total! 45,898 114,599 126,199 546,691 45,403 414,071 £21,706 541,180 


W Withheld to avoid disclosing individual company confidential data; included with “Miscel- 
aneous.“ 

1 Data may not add to totals shown because of independent rounding. 

2 Less than 14 unit; included with Miscellaneous.“ 

8 Includes withheld figures and some exports, and consumption in overseas areas administered by 
the United States. 

4 Differs from totals shown in tables 2, 4, and 5 because of changes in inventory. 

5 Differs from totals shown in tables 1-3 because of changes in inventory. 
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Table 8.—Distribution (shipments) of evaporated and rock salt 
in the United States, by destination 


(Thousand short tons) 
1974 1975 
Destination Evaporated Rock Evaporated Rock 
Do- Im- Do- Im- Do- Im- Do- Im- 
mestic mestic ported mestic ported mestic ported 
Alabama _____________ 54 (2) 381 TR 51 iue 888 iic 
Alka W Td MAR SN W de MS aye 
Arina 35 16 3 SR 34 7 4 m 
Arkansas _____________ 25 an 69 i * 24 RS 81 x 
California 1,086 127 W SS 881 141 W (2) 
Colorado 117 E 82 -— 185 MM 25 E 
ic 16 19 W 2 15 W W (2) 
Delawarre 7 30 W 2 5 133 W 
District of Columbia 2 2 W 1 (2) W W 
Florida Si a 153 Sp s (2) Gi e 
Georgia a 
Hawaii W dt m So W (2) pU 8 
Idaboooo 2----- 68 ER 3 ae 62 — 3 Ges 
Illinois ~_.__________-__ 355 3 1,073 14 358 W 1,051 W 
ian 163 (2) 559 87 149 1 582 88 
I Cra 189 (2) 341 3 177 (2) 389 w 
3 101 es 218 ME 101 EER 228 = 
Kentucky kk 49 (2) 47 465 (2) 
Louisiana `... 48 (2) 564 Sa 49 EHE 436 m 
Maine 10 (2) 1 9 W W W 
Maryland ..........-- 67 164 58 7 47 111 57 w 
Massachusetts 43 63 444 W 87 W 495 W 
Michigan 212 (3) W 680 198 (2) W 430 
Minnesota „4 151 5 111 50 EU (2) KO W 
Missouri „ 107 M 893 23 108 MN 817 WE 
Montana SS 1 TE 59 es 1 EE 
Nebraska aa 119 Re 85 EN 110 m 104 ES 
Nevada .. _ ---- 9 W aS 40 1 W ud 
New Hampshire -_-__._._.-._ 5 (s) 185 W W (2) 154 W 
New Jersey `... 140 657 17 122 w 472 w 
New Mexico — 85 Si 27 Ge 66 8 
New Tork 320 40 1,728 89 295 88 1,571 W 
Carolina _________ 111 20 144 (2) 94 NI 1 (2) 
North Dakota __ 72 eis 6 1 W = 7 (2) 
Ohio A unc (3) 1,383 122 353 1 1,261 w 
Oklahoma `... 47 on 65 = 45 mm um 
Oregon _ 218 W e 25 192 (2) == 
Pennsylvania 186 70 1,012 45 169 69 956 
Rhode Island `... 17 1 W TM W W W 
South Carolina _________ 47 aun 16 E 43 dek 13 TT 
5 CH 34 60 S 45 Lc. 
JFC 124 (1) 621 (i) 120 (i) W (2) 
Texe AAA 193 WA 245 152 SE 394 = 
A E 252 W PUER 175 W NES 
Vermont!!! 6 (3) 183 5 (2) 166 
Virginia 102 23 183 (2) 80 14. 180 (2) 
Washington ___________ 90 655 (2) a 60 610 (2) 
West Virginia 1 130 1 19 W 180 (1) 
e CTT p 1 i 248 E W "S 
Other* ^. FF 241 2 2,183 115 852 188 2,236 620 
Total®? _________.__ 45,893 51,558 14,599 1, 877 45,408 51,978 14,071 s1,088 


Ww Mies ir € disclosing individual company confidential data; included with “Other.” 
Less than 1/2 uni 
specified destinations and Size indicated by eymbol W. ^ e ° Purto Fico exports, some shipments to 


shown t rounding. 
Kä Om ia ,, ]) 
“Differs from totals in tables 1 and 11-13 because of incomplete data on the distribution of imported salt. 


SALT 


PRICES 


Salt prices quoted at yearend 1975 by 
Chemical Marketing Reporter, compared 
with yearend 1974, follow:* 


1974 1975 

Salt, evaporated, common, 

100-pound bags, carlots or 

trucklots, works $1.43 $1.99 
Salt, chemical-grade, same basis 1.54 2.23 
Salt, rock, medium, coarse, 

same basis een À 97 1.85 
Salt, rock, extra coarse, 


same basis nmm 1.02 1.40 


The average value, per ton, of different 
classes of salt in bulk, Lob, works, as 
reported by the salt producers, was as 
follows: 


1237 
1974 1975 

Evaporated: 
Open pans or grainers ... $34.18 $43.02 
acuum pans ---------- 84.56 48.01 
<A 9.30 12.01 
Pressed blocks, all sources .. 86.77 41.42 
Rock salt, bulk .. 7.14 (ex 


Salt in beine 8.69 


The weighted average price increase for 
all salt was 596. Solar salt showed the 
greatest increase, 29%. The smallest rise 
in price occurred in brine at 1.696. The 
higher prices in 1975 were due to the 
rising costs of labor, energy, and packaging 
materials. Toward yearend, two major pro- 
ducers, Diamond Crystal Salt Co. and 
Morton Salt Co., announced further price 
hikes of 8% to 12%.° 


FOREIGN TRADE 


In 1975, the United States imported 
7.5% of its apparent consumption and 
exported 3.2% of its production. Canada 
continued to be the primary destination 
for U.S. salt exports, receiving nearly the 
entire quantity. The amount of salt ex- 
ported to Canada nearly tripled in 1975. 
This, coupled with a 29% decrease in 
imports of Canadian salt, resulted in a 
favorable balance of trade in salt with 


Canada for the first time since 1955. The 


Bahamas replaced Canada as the principal 
source of imported salt with 3596 of the 
total. An additional 3296 of the salt im- 
ports came from Mexico, and 2796 from 
Canada. 


5 Chemical Marketing Reporter. V. 206, No. 27, 
Gg 30, Se p. 31. 


e ———. Heavy and A iuuat Chemicals. V. 
208, No. 20, Nov. 17, 1975, p. 


Table 9.—Salt shipped to the Commonwealth of Puerto Rico and overseas areas 
administered by the United States 


Area 


American Samoa -~-= a-m < m = m 2 
Puerto ¡RICO Zëss 


1974 1975 

Quan- Quan- 
tity Value tity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
275 $16 210 $17 
18,694 1,758 19,875 2,261 
9 19 1219 26 


1 Adjusted by the Bureau of Mines. 
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Table 10.—U.S. exports of salt, by country Table 11.—U.S. imports for consumption 


(Thousand short tons and thousand dollars) of salt, by country 
1974 1975 jo, tradi tl E 
Destination Quan- Quan- NENNEN — 
tity Value tity Value Country Quan- Quan- 
Aa o M 20 (3) 11 tity Value tity Value 
See 2 66 2 117 Bahamas . 931 8,934 1,141 5,054 
— — i i 4 Canada ----- — 1,288 6,580 1878 14,718 
uxem g - 1 9 Chile 79 370 28 189 
Canada .....-- 464 — 2,850 1.315 7.584 Germany, West 29 277 (G) 120 
Costa Rica --- (1) 86 R 23 Mexico -—_----- 1,018 2,989 1,042 4.554 
Denmark (1) 7 (1) Netherlands 10 44 48 436 
France (1) 15 a) 25 Netherlands 
Honduras — () D — () H wiir (D Gl dp — pe 
J Een ) 15 0) E Other (3) 33 (35) 60 
apan ` 22 33! E 
Kuwait — ( 10 om 2 — a a 
exico 23 1 Includes salt brine through San Francisco 
beer 1 93 customs district, 12 short tons ($449). 
x p xe E Se : 68 2 Includes salt brine through Baltimore cus- 
ew Zealand - OI 0 toms district, 8,800 short tons ($4,926). 
Panama 1 46 11 24 3 Less than 14 unit. 
ren 55 11 we L ) ii *Includes salt brine through Baltimore cus- 
a App el (2) RE : 206 toms district, 11 short tons ($720). 
cm a M d -- 3 Ú E GE salt brine from on ark through 
Republic of - (2) 2 o 10 Cleveland customs district, 8 short tons ($2,247). 
Trinidad and 
Tobago (2) 9 2 176 
Trust Territory 
of the P c 
Islands .....- s == (1) 28 
Unitel ATAD 
— Wi) 28 1 102 
United d Kingdom d 65 (2) 63 
Other 17 231 8 178 
Total ... 521 4,276 1,882 9,070 


1 Less than 1⁄4 unit. 


Table 12.—U.S. imports for consumption of salt, by class 
(Thousand short tons and thousand dollars) 


In bags, sacks, barrels, or Bulk 
T other packages (dutiable) (dutiable) 
ear — ——k'i kÜ—— — — F ——— 
Quantity Value Quantity Value 
71. A 27 559 8,180 11,995 
1974 MA 88 28 746 18,830 r 113,682 
19715 EE 10 580 23,205 214,692 
r Revised 


s, Includes salt brine from West Germany through Baltimore customs district, 8,800 short tons 

2 Includes salt brine from Canada through San Francisco customs district, 12 short tons ($449) ; 
from Denmark through Cleveland customs district, 8 short tons ($2,247); and from the Netherlands 
through Baltimore customs district, 11 short tons ($720). 
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Table 13.—U.S. imports for consumption of salt, by customs district 
(Thousand short tons and thousand dollars) 


1974 1976 
Customs district — — a — W".—VOITs .Ə<a@ əbwaə  -———, 
Quantity Value Quantity Value 
Baltimore, Md ........-----.--.-.-.------22.22222-22-2-- 106 591 197 886 
Boston, (Mass v , 48 248 204 914 
Bullalo;- N.Y ee 40 207 64 816 
Ghicago.: Ill. cars ð- 88 107 496 82 118 
Cleveland, Ohio 2222222222222 96 460 65 321 
Detroit, Mich _...... .. . EE een 671 8,491 812 1,786 
Duluth, Minn 22222 62 431 120 621 
Houston, Tex ] ⅛ o ]AAAAA k- (1) 73 (1) 104 
Los Angeles, Calif. 22222222 150 564 178 757 
Milwaukee, Wiss ~~~ NN U JU 247 1,281 284 1,205 
New Orleans, La 11 40 10 84 
New erk . 2- 202 946 234 1,202 
e, ß . a 29 130 Se Ls 
Ogdensburg, N.Y ......---------2222222222222-2-2--- 10 76 24 120 
Philadelphia, Pa ` ees (1) 8 (1) 8 
Portland, Me 222 151 682 198 906 
Portland, O re. l J U a eum 884 1,181 432 1,957 
Providence, R.I „n... RS 2x 23 116 
St l ³ðAsAußß 8 2 55 2 108 
San Juan; RR ée 240 971 185 746 
Savannah, Ga 277 1.129 209 866 
Seattle, Was 505 1.278 428 1,847 
Tampa; A a us zx 33 138 
Wilmington, N.C .... .. ccc ccce eecesecene ncc 20 90 41 208 
Other AR 8 (1) 5 (2) 3 
Totals IIA Lu 8 8,858 14,428 8,215 16,272 


1 Less than 14 unit. 


Table 14.—U.S. imports for consumption 


of salt, by use 
(Thousand short tons) 


Use 1974 1975 

Government (highway use) -- 1,854 1,160 

Chemical industry ........... 957 710 
Water-conditioning service 

companies 22222222 194 319 

d E EE 424 277 

Total: — z; Z cs, S 12,980 2,466 


1 Data do not add to total shown because of 
independent rounding. Disagreement with totals 
in tables 1 and 11-13 is because of incomplete 
data on the uses of imported salt. 
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WORLD REVIEW 


World salt production in 1975 was esti- 
mated at 179.1 million tons. Distribution 
of the salt production in 1975, by conti- 
nent, was as follows: 


Million Per- 

tons cent 

EE 62.9 35 

North “America 33 56.3 31 
JJ EEN 47.0 26 
Oceania 5.5 3 
South America -....... -=-." 5.0 8 
Ale... na 2.4 1 


The 12 major salt- producing nations, 
which together accounted for 82% of the 
worlds salt are listed below: 


Percent 

of total 
United States 2222 28 
People’s Republic of China " 
Germany, West -----------------.---. 5 
United Kingdom -=a 5 
Indi A ⁵ðzA 4 
MEXICO: nica eaim aie i d cir. 4 
France A s ma ma : 
Australia. 8 
11C1C1777ͤ˙ i] 2 ĩ uvae i Le 8 
Romania 2 


Australia, Mexico, Japan.— The govern- 
ments of Australia and Mexico, two coun- 
tries which together supply 90% of Japan's 
salt needs, raised salt prices to bring them 
more in line with world rates. The situ- 
ation was particularly delicate because most 
of the Australian and Mexican salt pro- 
ducers are partially owned by Japanese 
companies with ties to Japanese buyers. 

Following some months of disagreement, 
Japanese industry accepted a 40% increase 
in the price of Mexican salt. At the height 
of the dispute, operations were suspended 
at Exportadora de Sal S.A., the salt mining 
concession of Japan's Mitsubishi Corp. 
This resulted in a halt to mining operations 
and exportation of salt until the new price 
agreement was reached. In a similar move, 
Western Australian salt producers de- 
manded a 33.3% price hike. Although an 
interim increase of 24% was agreed upon 


at the beginning of 1976, discussions on 
further price increases. continued. Finally, 
in March 1976, the Australian Govern- 
ment fixed the minimum price for salt 
exports at the originally demanded 33.3% 
higher level." 

Canada.—Salt production was down 12% 
compared with 1974 production. Strikes 
at four locations in Canada, which resulted 
in a loss of 67,000 man-days, contributed 
significantly tó the decline in productivity.? 

Israel.—In June 1975, the Governments 
of the United States and Israel signed a 
joint agreement to construct a prototype 
desalting plant on the Mediterranean 
coast. The initial module of the Israeli- 
developed system will be constructed and 
tested by 1978. The proposed expansion 
of the module into the full-size, 10-million- 
gallon-per-day plant was scheduled for 
1980. 

Morocco.—A rock salt mine in the Ber, 
rechid Basin, near the Atlantic port of 
Mohammedia, will be the basis for con- 
struction of a new chemical complex con- 
sisting of three plants. Salt will be used 
as a starting material for soda ash pro- 
duction in one of the plants, and chlorine- 
caustic soda production in another. Part 
of the chlorine will be used in the third 
facility to make polyvinyl chloride.? 

Saudi Arabia.—Two Japanese firms 
reached agreement with the Middle East 
Economic Development Co. to set up a 
jointly-owned venture in Jidda to manu- 
facture and install seawater-desalination 
facilities. Equipment-manufacturing opera- 
tions could begin by mid-1977. Initially, 
the company will install five desalination 
plants, each with a daily capacity of 5 
million gallons. 

7 
Salt Pune No 2409. Bec 1 s 187 1375 dont 2. ge 


Chemical Age. garan pan and Merea seile bi ute 
EW Salt Price. 112, No. 2948, Jan. 1 6, 1976, 


ustralia Fixes Salt Price. V. 112, No. 
Annual Review, June 1976, 295. 
Minerals. Rock Salt 


Mine and 
Chemical Fixing. Bak 95, August 1975, p. 
10 Chemical 


ketin Reporte: DË gen, 
V. 208, No. 22 22, Dec. 1 1, 1975 » P. 9. 
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Table 15.—Salt: World production by country 
(Thousand short tons) 


Country 1 1978 1974 1975 P 
North eee: 

Bahamés . EE 1,286 1,182 1,859 
Canada (shipments) E EE 5,565 6,004 5,683 
N o²·¹»ꝛ1ꝛꝛꝛ q ͥ EE 14 15 17 
Dominican Republic ................--.------------- 43 44 e 44 
El Sand ³ðAA 39 29 e 25 
Honduras o a de MEM: E e 35 e 35 34 
Mere J qM ————Xmo 176 re 180 e 180 
JJ ͥ ͥ ⁰⁰ͥ⁰ ⁰ ⁰ꝛ Ad yd issu E LAE LE 4,761 6,030 e 7,000 
N See Ecg Ai. J J. U 580 630 580 
N 5 J)J!;;öGöĩé?́1q’́?˙]; 11 11 13 
Panamā er . v 8 23 25 322 


Rock salt a E 12,847 14,835 14,283 
Other salt: 
United Stats 81,664 81,701 26,747 
Puerto Rico 2 . 
South America: 
ALTEA. A ß aa 771 1,054 1,269 
` te | EE 2,044 1,711 e 1,650 
Cia i AA 380 263 830 
Colombia: 
Nell. au ² m ecc Lic. r 812 208 204 
Other salt coca EEN r 1,164 761 817 
eru .-..- MON CAPERE 88 r e 390 e 390 
Venezuela ee twp etm 803 246 820 
Europe: 
bani GE 55 55 65 
Austria 
Rock salt is E, 1 (9) 1 
Other salt o y 598 590 * 450 
/ oA ww. € r 82 148 e 140 
Czechoslovakia ..-------2-22-2-2-22--22-22-2-22222222-2-22-2-2-.---- 251 250 e 250 
%%% ⅛ is ꝛ˙—.. a 406 466 269 
France: 
Rock salt and brine salt 2 r 5, 625 5,728 4,862 
Marine salt õĩÜĩ1¹qUu . cee 1,898 1,190 1,242 
Germany, ttt. cr 2,520 2,577 e 2,600 
Germany, West (marketable) : 
eeh D 7,286 7,697 6,217 
Marine salt and other EN 4,009 4,182 e 8,100 
(ee AA 126 r e 130 180 
Italy: 
Rock salt and brine salt ........ J... 4,086 4,416 8,518 
Marine salt 1,284 979 1,845 
JJ E S ERES a teh E EAE 2 re 1 0 1 
Netherlands ee eee 3,855 8,734 2,965 
Poland: 
A O A IN 1,389 1,549 1,7 A 
- GADI y ee r 2,004 2,088 2,129 
0 : 
Rock sält A ] mmi e EAE r 667 684 e 700 
Min. d T5 244 246 e 250 
% IN A ma E 22 8,638 4,324 4,228 
Spain: 
Rock salt 81,611 81,791 e 1,870 
Marine salt and other evaporated * ._.. . r 810 : 697 . © 660 
33355 CNN HOO PERROS ĩͤ tada pM FUPCR KE r 830 838 261 
PIE e EES 13,450 18,780 14,330 
United Kingdom: 
A ta r 1,236 1,091 992 
Other salt IR ee 8,154 8,191 e 8,300 
Yugoslavia: | 
Rock eelere er 108 108 91 
Other salt uscar ͥͥͥͥ” EE 258 249 285 
Africa: 
AISOTÍA: cisco Ee 143 154 188 
177õĩõĩ[ͤk« ⅛ꝙmPqꝶęęqqꝶmꝶꝶmꝶmꝶꝶꝶmꝶqꝶqp˙¾ꝶ¼ꝓę è /S x sa 107 e 110 e 110 
5 JJ ĩͥĩö ]iùð́7'—d:gꝛ m Ee = 8 2 
A a SSS SA do a de TS: 501 549 551 
SE 5 
AA MAA E, 11 11 11 
Marine salt ns... 48 * 50 e 50 
GhahA AA AA 118 134 84 
K enyg A AAA r 70 r e 70 e 70 
Iͤĩ[kẽ'1d t y AA e 11 11 * 11 


See footnotes at end of table. 


1949 MINERALS YEARBOOK, 1975 


Table 15.—Salt: World production by country—Continued 


(Thousand short tons) 
Country 1 1978 1974 1975 P 
Africa—Continued 
Malagasy Republic 2222222 e 22 r 0 10 5 
cry !hßßͥõͥõꝓ!dßßͥõͥu e M 6 reg e 6 
Marti —— À 1 | 1 21 
lll A decies e7 6 e6 
More 80 40 46 
ee ene, ß ß ß 46 $1 e 33 
Ee ee A rá 2 1 
Snell A 8 134 165 | 182 
Somali Republic * ..... 2222225 2 2 2 
South Africa, Republic ol een 431 243 291 
South-West Africa, Territory of: Marine salt 162 2830 e 280 
Sudan 222206 rn SU dl ee EE 83 55 78 
EB! ² 42 38 49 
CV ee ̃ p p SN e (2) (2) 
Tünn A ⅛ðè K  E r 358 827 468 
Ugandi rc io 
Asia: 
Afghanistan nr ee 42 56 66 
Bangladesh ..... . J. J. J J. J. J EE a am vim os ° 880 187 823 
Büimā v ß ß me dd EE 188 138 ' 0154 
China, People’s Republic of è 222 r 22,000 r 28,000 33,000 
(A AA ß ß E rg 4 7 
/ ͥ hy r 7,566 6,521 e 7,000 
e AAA E Ee 41 17 e 77 
e EEN 386 440 440 
Irag ARAS A A A RA 70 70 70 
7 A AI EE r 106 126 129 
JADAN o 1,119 1,229 1,115 
AA A A II O r 18 17 e17 
Khmer Republic 2 84 re 30 e 30 
Korea, North pm. PEERS . 600 600 600 
Korea, Republic of ae 817 688 788 
KuwBit. ³ð¹ Am ⁰mmmmmngmfn A 8 11 14 e 15 
C· uin dd em DS 10 11 e 10 
Lebanon ° ME —— .. L.L... . r 40 89 89 
An ³ðiſ/ ⁵ðͤ y ⁰ ⁰⁰ 12 e12 e12 
Phkistan: | 
Rock salt JJ A ĩ 417 482 451 
Other salt uc a. 112 148 . 0165 
Coco DEE A EDT 248 286 78 
yukyu Islands * ——Ó———————— À ua 6 0 
Lan EE EE 186 188 181 
Syrian Arab Republic .... LLL c LL l EE - 89 | 44 e 44 
Pa EE EE . r 425 406 296 
Thailand cs a Sl 180 180 180 
Turkey AI AA 980 1,007 816 
Vietnam, North 2 165 65 165 
Vietnam, South ... . .. eem EN EEN EEN . 220 e 220 e 220 
Yemen, People's Democratic Republic of * en 83 83 83 
Oceania: 
e,, . . r 4,537 5,440 * 5,500 
New Zealand ..... LC CC C m 112 60 44 
CC:. A A r 170,483 182.102 . 179,109 


* Estimate. P Preliminary. r Revised. | 

1Salt is produced in many other countries, but quantities are relatively insignificant or reliable 
data are not available. 

2 Less than Y unit. 

3 Series revised to include byproduct output from potash works, not previously included. 

4 “ypas an average annual production in the Canary Islands of about 18,000 short tons of 
marine 

5 Year beginning March 21 of that stated. 

6 Excludes Victoria. 
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TECHNOLOGY 


In 1973, the Atomic Energy Commission, 
now part of the Energy Research and 
Development Administration (ERDA), 
intended to bury the waste from atomic 
powerplants in a Kansas salt mine, but 
political and environmentalist opposition 
prompted a retreat from that position. 
Recently, ERDA abandoned the alternate 
plan to store the waste in tanks above 
ground, thus reviving the idea of burying 
it in deep salt caverns. As a result, ERDA 
was considering a deep salt mine in New 
Mexico as a possible waste burial site.” 

Shell Oil Co. completed an expansion 
program that added two underground salt 
dome cavities at its Sorrento storage facil- 
ity in southern Louisiana. These two new 
cavities plus two old ones are used to 
store hydrocarbons, and have a total ca- 
pacity of approximately 3.5 million 
barrels.” 

Test operations of a 3-million-gallon-per- 
day experimental desalting plant were 
begun at Fountain Valley, Calif., by the 
Office of Water Research and Technology, 
U.S. Department of the Interior, in part- 
nership with the Orange County Water 
District. The best features of two commer- 
cial distillation processes, vertical-tube 
evaporation and multistage flash-distilla- 
tion, have been combined into a single 
concept. Engineering studies indicate that 
the new system required less capital invest- 
ment, provided improved operation, and 


produced lower cost product water than 
either of the two processes operating 
independently. 

Great Lakes Paper Co., Ltd., Ontario, 
Canada, announced plans to implement a 
salt recovery process to eliminate salt 
pollution at a new pulp mill. The process 
reportedly can remove sodium chloride 
contamination from all sources by evaporat- 
ing white liquor, at lower capital and 
operating costs relative to external effluent- 
treatment processes.” 

A solar pond, in which the sun’s radi- 
ation is trapped by a heavy salt deposit 
on the pond’s bottom and a black plastic 
lining, was demonstrated in Columbus, 
Ohio. The heated water is prevented from 
rising to the surface and being cooled, as 
it would in regular ponds, by the dissolved 
salt. Collected heat is stored both in the 
heated water and the heated soil under- 
neath. Fresh water circulating through coils 
of plastic hose at the pond’s bottom fur- 
nishes heat to the desired location.“ 


11 Washington Post. Atomic Waste Storage Plan 
Is Abandoned. Apr. 11, 1975, p. A-1. 


12 Chemical Marketing Reporter. Shell Opens 
Salt Domes for Light Ends, Ethylene at Site in 
ROMEO, La. V. 208, No. 24, Dec. 15, 1975, p. 


13 . Salt Recovery Process Slated for Paper 
Mill. V. 208, No. 10, Sept. 8, 1975, p. 22. 


14 Columbus Dispatch. Solar Pond Functional, 
Popular. Sept. 26 ; 
hemtech. Solar Ponds for Space Heating. V. 
5, No. 10, October 1975, p. 608. 
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Sand and Gravel 


By Walter Pajalich ? 


In 1975, sand and gravel production, 
including industrial sand and gravel, de- 
creased about 1396 to 789 million short 
tons, valued at $1.4 billion. The value of 
sand and gravel used as construction ag- 
gregate decreased less than one-half percent 
in 1975. 

About 97% of the sand and gravel pro- 
duced was used as construction aggregate, 
and about 396 was used as industrial sand 
and gravel. Of the total construction aggre- 


gate, about 89% was produced by 
commercial operators and 1196 by Gov- 
ernment-operated pits with their own crews 
and equipment for use on publicly funded 
projects. Of the total construction aggre- 
gate, about 6996 was used commercially 
and about 3196 was used for publicly 
funded projects. 


1 Mining engineer, Division of Nonmetallic 


Minerals. 


Table 1.—Salient sand and gravel statistics in the United States 
(Thousand short tons and thousand dollars) 


1971 
Production : 
Processed : 
Sand: 
Quantity | ......... 327,947 
Values $398,469 
Gravel: 
Quantity ........-. 483,148 
Values $608,847 
Unprocessed : 
Sand and gravel: 
Quantity .......--. 81,740 
alue 22 $50,286 
Industrial : 
Sand: 
Quantity ........-. 26,161 
alue 2 $91,371 
Gravel: 
Quantity .......... ás 
alue „n... Sa 
Total: * 
Quantity .... 919,598 
Value? ..... $1,148,969 
Imports : 
Quantity .......-.-.-.----- 71 
ehr TEE a $1,228 
Exports : 
Quantity .......--.---.--.-- 1,728 
Nane $6,745 
r Revised. 


1972 1978 1974 1976 
330,384 346,996 322,607 265,404 
$418,050 $472,292 r $490,718 $448,583 
461,925 510,081 404,411 353,652 
$607,263 $706,329 r $683,408 $634,931 
92,485 97,627 r 148,558 148,097 
$63,002 $70,684 r $104,205 $106,827 
29,530 28,974 28,024 26,728 
$112,886 $110,065 $135,857 $146,982 
Ss -- 1,046 560 
ae — $3,842 $2,996 
914,324 983,629 r 904,646 789,436 
$1,200,701 $1,359,870 r $1,417,080 $1,340,319 
761 800 894 374 
$1,379 $1,576 $839 $777 
1,821 1,744 2,256 8,219 
$7,178 $8,697 $11,664 $15,047 


1 Puerto Ríco excluded from all sand and gravel statistics. 

2 Data for 1973-75 not directly comparable with those of years prior to 1973 because of increase in 
industry coverage (1978, 1974) and change in canvass form (1974). 

3 Value f.o.b. plant of processed sand and of processed gravel. Value in all other tables are 
f.o.b plant of blended processed sand and gravel used as construction aggregate. Unit value of 
construction aggregate is generally higher than the unit value of unblended processed sand or 


gravel. 


* Data may not add to totals shown because of independent rounding. 
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In 1974, Alaska sand and gravel pro- 
duction was reported as 117 million tons, 
of which a preliminary figure of about 
100 million tons was reportedly used in 
the construction of the oil pipeline. The 
final sand and gravel production and con- 
sumption figure for the oil pipeline, as 
reported by the Bureau of Land Manage- 
ment for 1974, was 30 million tons, and 
about 13 million tons was produced by 
the remainder of the State's construction 
industry. Based on these new data, total 
U.S. sand and gravel production in 1974 
was 905 million tons. In 1975, Alaska 
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produced 48 million tons, of which about 
41 million was consumed in the construc- 
tion of the oil pipeline. Most of this was 
unprocessed sand and gravel sold by the 
Bureau of Land Management from Federal 
lands. | | 

Of the 7,014 sand and gravel operations, 
5,609 had processing plants associated 
with their land or dredging operations; 
1,405 operations had no processing plant 
and the material was sold as mined. Some 
of the 5,609 operations have more than 
one plant on location for processing mined 
material from a single pit. 


197 5 


1970 


1965 


Figure 1.—Production and value of sand and gravel in the United States. 


There were 5,871 construction sand and 
gravel operations with a production under 
200,000 tons per year. These operations 
accounted for 4296 of the total U.S. pro- 
duction. There were 689 operations with 
production between 200,000 and 500,000 
tons; these accounted for 30% of the 
production. The remaining 239 operations, 
with production over 500,000 tons, ac- 
counted for 2896 of the production. 

. There were 123 operations in the United 
States that produced only industrial sand 
and gravel and accounted for 23 million 


tons, or 8396 of the U.S. industrial sand 
and gravel production. All of these had 
processing plants associated with the oper- 
ation. Of these there were 111 operations 
with production of under 500,000 tons 
per year. There were 92 construction sand 
and gravel operations that produced some 
industrial sand and gravel. These ac- 
counted for 21 million tons of sand and 
gravel; of this, 4.5 million tons was indus- 
trial sand and gravel, or 1796 of U.S. 
industrial sand and gravel production. 


TM Google 


SAND AND GRAVEL 


DOMESTIC PRODUCTION 


In 1975, California with reported sales 
of 88 million tons of sand and gravel 
ranked first in the Nation. Alaska was 
second with production of 48 million tons. 
Michigan ranked third. Other States pro- 
ducing substantial quantities of sand and 
gravel, in descending order of production, 
were Illinois, Texas, Ohio, Minnesota, and 
Wisconsin. Combined, the eight leading 
States accounted for 362 million tons, 
about 46% of the total U.S. output. The 
value of the sand and gravel in these eight 
States was $592 million, 42% of the 
Nation's total. 

The number of active commercial and 
noncommercial and industrial sand and 
gravel operations increased from 6,967 in 
1974 to 7,014 in 1975. The active com- 
mercial and industrial sand and gravel 
operations were owned by 4,075 companies. 
The 679 active noncommercial operations 
. were primarily worked by city, county, or 
State highway departments. An additional 
834 operations reported that they were 
inactive during the year, and 920 oper- 
ations were closed down. Sand and gravel 
operations opened up for use in the con- 
struction of the oil pipeline in Alaska are 
not included in these data. 

Water and waste data in table 13 in- 
clude construction and industrial sand and 
gravel operations. Reported amounts of 
water and waste generated depended upon 
the method of mining and type of oper- 
ation. Deposits mined by dredges or below 
the water table and industrial sand and 
gravel operations generally reported higher 
amounts of processing water and generation 
of waste. 

Sand and gravel information relative to 
the construction of the Alaska oil pipeline 
was left out of tables 9, 11, 12, and 13 
because of uncertainty of data. 

Wedron Silica Co., a division of Del 
Monte Properties Co., operated seven 
plants located at Emmett, Idaho, Cleburn, 
Tex., Sewanee, Tenn., Lugoff, S.C., Troy 
Grove, III., Wedron, Ill. and Byron, Calif. 
The operation at Byron, located about 26 
miles from Stockton, is unique. The sand 
being mined from this deposit contains 
nearly the optimum amount of alumina 
(Al;Os) in the form of feldspar that is 
normally added by glass bottle manufac- 
turers prior to melting and blowing. This 
natural composition of the sand makes it 


highly acceptable to the market after proc- 
essing .for removal of other deleterious 
minerals. Another prime factor is the man- 
ner in which the Byron plant processes the 
product, largely with specially designed 
or modified equipment. The operation 
displays considerable variance in plant 
layout and flow from conventional methods 
of washing, grading, and drying sand. 

Like many other areas of the United 
States, Hawaii is having problems with its 
supply of good aggregates. This is particu- 
larly true on the island of Oahu, where 
most of the industry and population is lo- 
cated and most of the building is being 
done. Although there is an abundant supply 
of basaltic rock, there is very little natural 
sand available to blend with manufactured 
basalt sand to get the desired gradation. 
Digging beach sand on Oahu is illegal. 
Pacific Concrete & Rock Co., Ltd., of Hon- 
olulu was the first to develop coral lime- 
stone sand as a replacement for beach 
sand. The deposit is located at Waimanalo, 
20 miles northeast of Honolulu on the 
island of Oahu. The deposit is a lithified 
oolitic limestone which includes a high 
percentage of sand. Following some drilling, 
blasting, and processing, the sand product 
is better in quality and more uniform in 
gradation than the beach sand. 

In Louisiana gravel shortages have de- 
layed construction and increased costs for 
current road projects totaling 1,700 miles. 
Until recently, gravel could be obtained 
close to most construction sites, but it is 
now being hauled increasingly longer dis- 
tances at a cost of both time and money. 
Northwestern Louisiana projects are ob- 
taining gravel from Arkansas, and cen- 
trally located projects are obtaining it from 
one of the few remaining large deposits in 
the State. The State Highway Director 


predicts the gravel will all be used up in 
a few years. 


Contee Sand & Gravel Co, Inc., of 
Laurel, Md., has been sold to Boykin 
Resources, Inc., of Washington, D.C., for 
more than $30 million. Contee operates 
four sand and gravel plants, five ready-mix 
concrete plants, and a stone quarry.” 

The North Dakota Multnomah County 
Planning Commission adopted and recom- 
mended to the county commissioners, 


2 Rock Products. V. 77, No. 5, May 1974, p. 138. 
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which passed it, a mineral extraction ordi- 
nance which sets regulations for mining 
sand, gravel, rock, and earthen materials 
in the county. The ordinance provides that 
mining may be permitted in any district 
where the Planning Commission finds that 
an economic deposit of the resource can 
be shown to exist. 

The Connecticut Department of En- 
vironmental Protection (DEP) has recog- 
nized the need to plan for sand and gravel 
mining land use. An article on “Planning 
for Sand and Gravel Mining,” which ap- 
peared in the DEP Citizens Bulletin, 
advocated sequential land use of sand and 
gravel mining sites, and protection of ag- 
gregate resources from preemptive land 
use until the aggregate materials can be 
recovered and utilized. 

Pennsylvania Glass Sand Corp., a sub- 
sidiary of International Telephone and 
Telegraph Corp., opened a new automated 
glass sand plant 5 miles north of Mill 
Creek, Johnson County, Okla. The plant, 
with a capacity of 750,000 tons per year, 
will supply molding, Hydrafrac, and glass 
sand for new float glass manufacturing 
operations of Pennsylvania Glass Sand in 
Wichita Falls, Tex. The company has 
also begun the second phase of a $2.5 
million expansion at its silica plant oper- 
ation near Cayce, S.C. 

Shipments are expected to begin soon 
from the new industrial sand plant of 
Georgia Marble Co. at Junction City near 
Columbus, Ga. The high-quality product 
will be marketed for a full range of indus- 
trial uses such as glass, filtration, blasting, 
and molding sand. Processing methods in- 
clude preliminary washing and screening, 
desliming, attrition scrubbing, flotation, 
drying, and sizing. Glass sand will be 
shipped in bulk, and other grades will be 
available in bulk or bagged. The water 
used is impounded and recycled, with no 
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release of water to the surface drainage. 

The California Department of Trans- 
portation has planned to stop calling for 
bids on new highway construction for a 
year starting July 1, because it lacked the 
revenue needed to match Federal funds. 
Federal matching funds contribute over 
$400 million to the State's annual revenue.“ 

Construction Aggregates Corp.'s gravel 
plant on the Grand River, at Ferrysburg, 
Mich., one of the largest shippers of gravel 
has drastically curtailed production due to 
economic conditions, Normally 100 lake 
freighters are loaded per season; sand is 
shipped to customers such as the auto 
industry, and gravel products to the con- 
struction industry. As poor economic con- 
ditions continued, customers were served 
from existing stockpiles. Normal production 
of the processing plant is about 500 tons 
per hour. Each freighter is self-loading 
and takes 8 to 10 hours to load.* 

The Sully-Miller Contracting Co. of 
Long Beach, Calif., purchased from The 
Flintkote Co. the assets of Flintkote's West- 
ern Concrete Materials Division located in 
southern California. Included in the sale 
are several ready-mixed concrete and ag- 
gregate operations in Los Angeles, Orange, 
San Bernardino and Riverside Counties." 

Fountain Sand & Gravel Co., of Bloom- 
field, N. Mex, acquired 180 acres of 
aggregate deposits south of Farmington, . 
N. Mex.“ 

Oglebay Norton Co. acquired the silica 
sand operations in Texas and California 
of Chemical Express Co., Dallas, Tex., for 
82.9 million. The operations acquired were 
the silica sand reserves and a processing 
plant near Brady, Tex. This operation is 
one of the main suppliers of fracture sand 
to the petroleum industry and the principal 
supplier to the company's grinding and 
processing plant near Riverside, Calif., 
which produces silica flour. 


CONSUMPTION AND USES 


In 1975, U.S. consumption of sand and 
gravel amounted to 789 million tons valued 
at $1.4 billion. The construction industry, 
the prime user of sand and gravel, con- 
sumed 97% of the tonnage, representing 
89% of the value of the sand and gravel 
output in 1975. Of the sand and gravel 
consumed by the construction industry as 
concrete aggregate, 25% went into non- 


residential and residential construction, 
9% into highways and bridge construction, 
1% into concrete products, and 2% into 


3 Engineering News-Record. V. 194, No. 26, June 
26, 1975, d 13. l 

i The Grand Rapids Press. V, 83, No. 360, Sept. 

s Pit & Quarry, V, 67, No. 9, March 1975, p. 18. 
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other uses. Bituminous paving consumed 
another 15%, roadbase and subbase 16%, 
fill 5%, and other consumption 2%. The 
remaining 19% was used as unprocessed 
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sand and gravel; 9% as fill, 9% as road- 
base and subbase, and 1% as other con- 
sumption. 


PRICES 


Representative carlot prices, f.o.b. point 
of delivery of sand in 19 cities at yearend 
1975 ranged from $1.35 per ton in Detroit 
to $6.95 per ton in St. Louis, according to 
the Engineering News-Record.' The aver- 
age of the sand prices reported was $4.15 
per ton, compared with $3.05 per ton in 
1974. Prices for either M- or 1Y-inch 
gravel ranged from $1.90 per ton in Balti- 
more to $7.50 per ton in Kansas City. The 
average of the %-inch gravel prices re- 
ported for 19 cities was $4.61 per ton, 
compared with $3.55 per ton in 1974. For 
1Y2-inch gravel, the average for 16 cities 
was $4.45 per ton, compared with $3.52 
per ton in 1974. 

Based on the Bureau of Mines canvass, 
the average value of processed sand and 


gravel sold or used as construction aggre- 
gate by producers, f.o.b. plant, was $1.88 
per ton; value of unprocessed sand and 
gravel was $0.75, and value of industrial 
sand and gravel was $5.50 per ton. The 
overall average value of sand and gravel 
was $1.79 compared with $1.57 in 1974. 
Unit price of construction sand and gravel 
is based on the value of blended sand and 
gravel sold or used as construction aggre- 
gate. The estimated price for processed 
sand and gravel used for the Alaska pipe- 
line ranged from $0.25 to $0.56 per ton 
versus $0.25 to $0.35 per ton for un- 
processed. The quantity and value of 
Alaska sand and gravel production were 
included in determining the above national 
average prices. 


FOREIGN TRADE 


The United States exports gravel, con- 
struction sand and gravel, and industrial 
sand. Gravel exports in 1975 totaled 
537,290 tons valued at $863,821; construc- 
tion sand and gravel, 510,859 tons, valued 
at $1,111,410; and industrial sand, 2, 
171,109 tons valued at $13,071,346. Can- 
ada received 94% of the gravel, and 
Mexico 596, and the remainder was 
shipped to 20 different countries. Canada 
received 9596 of the construction sand and 
gravel and the Bahamas 496, and the 


WORLD 


West Germany.—The Kieler Institute in 
West Germany estimated a 4.676 annual 
growth rate for the foundry industry for 
the next decade. West Germany's high 
rate of growth between 1950 and 1968 
was caused by the aftermath of World 
War II. Future rates will be more com- 
parable with those of other industrial 
economies. As the rate of industrial growth 
slows, increased governmental investment 
may be anticipated to balance the situ- 
ation. Output will come from fewer firms. 
Currently 8 to 12 tons of sand are needed 
for every ton of good castings produced. 
Because sand must be shaped by ramming, 


remainder was shipped to 14 different 
countries. Canada received 8096 of indus- 
trial sand, Mexico received 1596, and the 
remainder was shipped to 63 other 
countries. 

Of the 329,475 tons of crude sand and 
gravel imported in 1975, almost 100% 
was from Canada. Of the 44,887 tons of 
imported glass sand, 9496 was from Aus- 
tralia, 496 from the Republic of South 
Africa, and the rest from six other 
countries. 


REVIEW 


squeezing, or vibration and because of the 
high investment cost of the equipment 
involved, foundrymen will be looking for 
methods of mold production which increase 
capacity while reducing the length of the 
production cycle. The active elements in 
molding are likely to be increasingly chem- 
ical rather than mechanical. The trend is 
toward machines that will eliminate the 
need for binders and toward successful 
recycling of molding sands.* 


195, No. 23, 


Hp 2 and K. Feller. The TA E 


T Engineering cds V. 
Dec. 4, 1975 4-25. 

e Britt, 
1999, 1 Management and Technol. 
No. al August 1975, pp. 32-39. 


1250 


United Kingdom.—A report by the 
Standing Conference on London and South 
East Regional Planning dealt with the 
development of additional rail depots in 
southeast England for the reception of ag- 
gregates. Aggregates from other parts of 
the country would ease the demand from 
existing operations in the region, and would 
reduce aggregate movements by road. The 
present rail movements within the South 
East Region are entirely sand and gravel, 
while imports from outside the region are 
predominantly crushed stone. In 1973, in 
Great Britain as a whole, the average dis- 
tance rail haul was 104 miles for crushed 
stone and 44 miles for sand and gravel. 
Present rail movements of crushed stone in 
Great Britain account for 5.496 of total 
aggregate movement and sand and gravel 
account for 3.496. By 1980 the British 
Quarrying and Slag Federation forecast 
that crushed stone movement by rail will 
be 1.9% and sand and gravel 8.3%.* 

Harleyford Aggregates have replaced 
their riverside operation in Totnes, Devon, 
with a new plant. The new plant has an 
improved sand recovery system, lower 
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power and water requirement, and more 
efficient use of manpower." 

Corey Sand & Ballast Co., Ltd., has 
commissioned the construction of a new 
washing and grading plant at Barling, 
Essex. The plant will replace an old one 
and is expected to produce 60 tons per 
hour of product. Total cost including site 
roads is about $400,000. Blending units 
will be incorporated in the plant and will 
operate from a panel in the control room.” 

Tilling Construction Services, Ltd., fin- 
ished construction of a large new facility 
for supplying aggregates to northeast Eng- 
land. This marine aggregate terminal at 
Howdon, Wallsend-on-Tyne, is centrally 
located with an excellent network of roads 
for marketing. It was built on a 3-acre 
site at a cost of about $1 million and can 
handle 500,000 tons per year. The termi- 
nal can accommodate the largest sand and 
gravel dredge in Europe. The vessel is 
over 350 feet long and incorporates its 
own cargo offloading facilities. 1t can dis- 
charge at a rate of 2,000 tons per hour 
using its own automatic grab gantry and 
conveyor system." 


TECHNOLOGY 


Memphis Stone & Gravel Co.s new 
Duke washing plant, located northwest of 
Arlington, Tenn., incorporates many in- 
novative applications of automation. The 
plant, rated at 750 tons per hour of input 
capacity, can be operated by a crew of 
seven including the plant superintendent. 
The plant consists of two stages, a primary 
and finishing stage. Material flow through 
each stage is controlled by an automatic 
remote control system monitored by an 
operator from the centrally located master 
control tower. The master control console 
provides control of material flow for each 
stage independently. This independent con- 
trol of either processing stage allows for 
complete stoppage during emergencies or 
repairs of one stage without disrupting 
production from the other stage. The 
primary stage, with a greater capacity than 
the finishing stage, provides material for 
the surge pile from which the finishing 
stage is fed. If there are delays, stoppages 
at the pit, or equipment repairs, the pri- 
mary stage can be shut down while the 
finishing stage is supplied material from 


the surge pile, and the primary stage can 
feed the surge pile if the finishing stage 
is shut down.” 

Transportation and handling costs are 
becoming a major concern to those com- 
panies that are forced to seek new sources 
of sand and gravel at considerable distance 
from their marketing area. As Western 
Paving and Construction Co.’s supply of 
sand and gravel near Denver became de- 
pleted, plans were made to develop 300 
acres of land located 43 miles north of 
Denver that contain a 10- to 20-foot layer 
of sand and gravel. After considerable 
planning and comparing transportation 
advantages of truck versus train, the de- 
cision was made to use a unit train rail 
transport system. To supply 3,000 tons of 
sand and gravel to the company asphalt 

® Quarry Management and Products. The Devel- 
opment of Rail-Served Aggregate Depots. V. 2, 
No. 8, August 1975, pp. 197-200. 

10 1 2, No. j September 1975, p. 242. 


. V. 2, No. 9, September 1975, p. 246. 
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13 Leverette, F. New Duke Wash Plant Rated 
at 750 Tph With Minimum Crew. Pit & Quarry, 
v. 68, No. 1, July 1975, pp. 58-62. 
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plants in Denver would have taken 30 
trucks operating 9 hours per day, using 
2,000 gallons of fuel. For about equal 
capital expenditure, 30 heavy-duty rapid- 
discharge rail cars can deliver the same 
amount of aggregate in 5 hours using only 
400 gallons of fuel. Also, operating costs, 
maintenance, and personnel are lower for 
the unit train. 

Each morning the 30-car unit train is 
picked up in Denver by 3 1,750-horse- 
power diesel locomotive with 4 crewmen 
including the engineer. The 43-mile trip 
takes about 2 hours. On arrival the cars 
are pulled directly beneath six silos. The 
engineer and conductor, communicating 
by radio with the silo operator, spot cars 
for loading. The return trip to Denver 
takes about 2½ hours. A complete un- 
manned automatic system is used to dump 
the cars quickly and cleanly as the V- mile 
train moves across a trestle at 1 mile per 
hour. In less than 15 minutes the entire 
train of 30 cars can be unloaded and the 
cargo ready for processing.“ 

The Minnesota State Department of 
Highways is using about 53,000 tons of 
taconite tailings in the improvement of 
State highways. The tailings are used as 
aggregate in the hot plant bituminous mix 
applied in resurfacing bridge decks and 
highways. Because of the gritty texture and 
the high quantity of silica, the tailings- 
bituminous mix is of particular value in 
restoring the skid-resistant surface of the 
roads. In contract road construction, the 
use of tailings is optional and depends 
upon whether the contractor can obtain a 
supply of tailings and if they can be 
shipped more economically than conven- 
tional aggregates. 

Under an agreement with the Federal 
Highway Administration, the Ohio De- 
partment of Transportation will evaluate 
the Gussasphalt membrane placed as a 
protective surface on a concrete bridge 
deck. The object of this project and those 
in the past has been to demonstrate the 
practicality and cost effectiveness of mastic 
asphalt systems such as Gussasphalt in the 
United States. Gussasphalt is a German- 
originated mastic asphaltic compound, 
which has been successfully used on more 
than 1,500 miles of major highways in 
West Germany, and in other European 
locations, for more than 15 years. The 
higher cost of this material versus U.S. 
asphalt pavement reputedly is compen- 
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sated for by longer life, low maintenance 
costs, and the ability to carry traffic as 
soon as it cools. It can be laid in subfreez- 
ing temperatures and is highly skid resistant. 
The compound embodies native lake as- 
phalt, which holds colloidal material in 
suspension, a property not present in 
petroleum asphalt. The Gussasphalt used 
in Ohio consisted of 9.9% bitumen, 39.7% 
coarse aggregate, 29.7% fine aggregate, 
and 20.7% mineral filler. Filler can be 
any inert rock product finer than 200 
mesh. The bitumen was a mixture of 80% 
AC 40 to 50 and 20% Trinidad Lake 
asphalt.“ 

Exacting specifications for aggregates 
have increased the need to beneficiate sand 
and gravel. The glacial sand and gravel 
deposits in the north- central United States 
contain chert, and many of the States in 
this area are specifying limits on the amount 
of chert in concrete aggregates. Garland 
Manufacturing Co. of Minnesota has de- 
veloped a jig that separates lightweight 
chert from quality sand and gravel. The 
jig consists of a submerged screen box 
which has a forward-upward stroke of 31⁄4 
inches and back again at about 70 stroke 
cycles per minute. The motion of the 
screen underwater causes the lightweight 
material to rise to the top of the bed, at 
the same time moving it towards the dis- 
charge end. Across the discharge end of 
the screen is a suction manifold similar to 
a vacuum cleaner, but using water in place 
of air. The suction is created by the water 
flowing out of the jig tank through the 
manifold and the suction tubes, which 
are also the chert discharge tubes. Using 
the Garland jig, F. Radant & Sons, Inc., 
of Manitowoc, Wis., in the operation of 
their 200-ton-per-hour sand and gravel op- 
eration, reduced the amount of chert from 
4% to less than Y2% in %-inch gravel.” 

Scientists from the University of South- 
ern California have been conducting 
studies of the sand and gravel deposits off 
the California coast. The first area of study 
is the land from Point Conception to 
Tijuana, Mexico, for the compilation of 
surface sedimentological data to determine 
where to start looking for major offshore 
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sand and gravel deposits, and for profiling 
studies to determine the volume of minable 
sediments. This first phase of the studies 
started in September 1974 and ended in 
August 1975. The second phase, Septem- 
ber 1975 to August 1976, will involve 
taking vibracore samples and will attempt 
to identify potential sites for mining sand 
and gravel. The third phase, September 
1976 to August 1977 will involve deter- 
mination of anticipated costs of mining, 
the best system of mining, and assessment 
of environmental impact and the develop- 
ment of guidelines for environmental 
reports.” 

Conventional asphalt paving materials 
containing graded, good-quality aggregate 
have adequate strength for use on all types 
of roads. When substandard aggregates are 
used with asphalt alone, the resultant pav- 
ing materials are not sufficiently strong for 
use on heavily traveled roads. However, 
when sulfur is added with these low-quality 
aggregates it increases the strength of the 
pavement up to or above that obtained 
with higher quality aggregates. In many 
areas high-quality aggregates suitable for 
road paving are scarce and must be trans- 
ported from distant locations at consider- 
able cost. Low-quality aggregates are often 
readily available locally. Under these con- 
ditions use of sulfur in paving materials 
can permit utilization of lower quality 
aggregates at considerable savings. Using 
this technology, typical paving materials 
consist of 13% to 15% sulfur, 6% asphalt, 
and 80% substandard sand and gravel. 
The primary participants in the sulfur- 
asphalt-sand pavement development pro- 
gram include Shell Canada Ltd., U.S. 
Bureau of Mines, U.S. Department of 
Transportation, Texas A & M Research 
Foundation, Texas State Department of 
Highways and Public Transportation, 
Louisiana Department of Highways, Bar- 
ber-Green Co., and The Sulphur Institute. 

For the past 10 years the Bureau of 
Mines has been actively involved in de- 
veloping processes for recycling materials 
of value contained in incinerated and raw 
unburned urban refuse. The glass fraction 
from the Bureau incinerator residue pilot 
plant is a sandlike product of mixed color 
ranging in size from minus 20 to plus 150 
mesh. The Bureau has developed methods 
for producing bricks, glass wool, floor tile, 
glass reflecting beads, and lightweight 
aggregate. Additional research at the Uni- 
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versity of Missouri was successful in 
utilizing rough glass concentrates from the 
Bureau's pilot plant in “glasphalt” paving 
material. The Bureau's process for reclaim- 
ing materials from raw refuse has been 
patented, and licensing is available to 
municipalities, industry, or individuals. 
The process, which involves shredding, 
magnetic separation, air classification, trom- 
meling, jigging, and flotation, produces a 
concentrate essentially identical to that 
obtained from incinerator residue. The 
uses for this product are the same as those 
of incinerated residue. This technology is 
being installed on a commercial scale in 
Monroe County, N.Y., and Baltimore 
County, Md. 

The Monsanto Research Corp., working 
under a Federal Highway Administration 
research contract, has developed a unique 
method for producing a waterproof con- 
crete. Portland cement concrete is mixed 
with 3% by weight of 20- to 80-mesh 
montan and paraffin wax beads. After 
the concrete is placed and cured, it is 
heated to 185° F to melt the wax beads. 
A portion of the melted wax is taken up 
by the pores and capillaries in the con- 
crete; upon cooling, it plugs these avenues 
against water or salt penetration, thereby 
producing a waterproof concrete. At its 
present stage of development, the process 
is considered ready for limited experimen- 
tal application. The estimated material 
cost for concrete containing the wax is 
about double that of ordinary concrete. 
If two-course construction were used on 
a bridge deck and the wax were added 
only to the top 2-inch course, the added 
material costs would be about $2 per 
square yard of surface.“ 

Contractors realining a highway south 
of Los Angeles are mixing almost 200,000 
cubic yards of rubbish with soil to construct 
embankments for the new route. Specifica- 
tions by the California Department of 
Transportation, whose idea it was to use 
trash as fill, call for mixing the rubbish 
with soil in a one-to-one basis. Each layer 
of mix must be covered with solid soil. 
Although preparations were made to spray 
the area with odor-masking chemicals, only 
initial cuts produced any foul odors. When 


17 World Dredging & Marine Construction. Scien- 
tists Study Offshore Sand, Gravel Deposits. V. 11, 
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the rubbish is dumped, a bulldozer pulling 
a sheepsfoot roller spreads and mixes it. 
The site is expected to settle normally for 
several years. The base wil be a com- 
bination of a 9-inch-thick layer of aggre- 
gate atop slightly more than 1 foot of 
aggregate subbase. The wearing surface will 
be about 5 inches of asphaltic concrete.” 

One of the more unique sand and gravel 
operations with unusual mining techniques 
is in the Queen Mary Reservoir at Laleham 
near Staines, England. In the early 1920's, 
the reservoir embankments enclosed over 
700 acres of gravel reserve. At present 
almost 450 acres of the reservoir are being 
excavated by floating dredges without im- 
pairing the operation of the reservoir by 
the Thames Water Authority. The project, 
which is operated by a consortium of local 
gravel companies under the name of Reser. 
voir Aggregates, not only produces 600,000 
tons of gravel per year but also will add 
1,500 million gallons to the original 6,750- 
million-gallon reservoir capacity. Since the 
dredge operator cannot see the land where 
he digs, which is 40 feet under water, 
sounding devices record the depth of ex- 
cavation. A laser beam enables accurate 
positioning of the dredges. Because of 
strong winds and high waves, 300-ton 
self-powered bottom dump barges have 
been built to match these conditions so 
that they can reliably carry the gravel to 
underwater stockpiles. A recovery dredge 
loads the gravel from these stockpiles onto 
a floating conveyor link to the processing 
plant. 

A clam dredge was selected after tests 
had shown that other types of dredging 
equipment would raise the density of fine 


1253 


particles in suspension to a level greater 
than the Water Authority would permit. 
German dredging equipment manufac- 
tured by Mohr & Federhaff was chosen; 
a 5.5-cubic-yard bucket for the digging 
and a 7.8-cubic-meter bucket for the stock- 
pile reclamation. All design and operations 
take into account the paramount need to 
protect the safety of the reservoir and the 
water it holds. Special provisions have been 
made for fueling the barges and dredges, 
and only certain lubricants are permitted. 
The Water Authority has power of ap- 
proval or rejection over all machinery and 
materials brought into the reservoir and 
can even require blood tests of the 
employees.” 

In the beneficiation of silica sand con- 
taining kaolin, and iron in carbonate form, 
crude silica sand is washed or deslimed in 
a centrifuge to remove kaolin. The cen- 
trifuge cyclone underflow is adjusted to 
a pH value of 8-10 and conditioned with 
a tall oil-fatty acid collector. The condi- 
tioned pulp is subjected to froth flotation 
to float off a portion of the iron carbonate. 
The underflow is treated with a cationic 
amine collector and subjected to a sec- 
ond froth flotation to float off the silica 
sand, leaving the iron carbonate in the 
cell underflow. The froth concentrate of 
silica may be leached with sulfuric acid 
to reduce its content of iron oxide to a 
very low percentage.” 

19 Engineering News-Record. Recycled Trash as 
Roadbase Is Gold as State Saves $1 Million. V. 
194, No. 11, Mar. 13, 1975, pp, 17-18. 
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Table 2.—Construction aggregate (blended sand and gravel) and industrial sand and 
gravel produced for sale or use by commercial producers in the United States! 
(Thousand short tons and thousand dollars) 


Construction aggregate: 
Processed sand and gravel 
Unprocessed sand and gravel ............ 

Industrial: 


r Revised 


1974 1975 
Quantity Value 3 Quantity Value 
703,150 r 1,152,574 576,460 1,128,156 
r 138,502 r 97,084 96,427 90,297 
28,024 135,857 26,723 146,982 
1,046 3,342 060 2,996 
r 870,722 r 1,888,857 700,170 1,368,431 


1 Data not directly comparable with those years prior to 1973 because of changes in canvass form. 
2 Unit value of construction aggregate may be higher than unit value of sand or gravel. 
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Table 3.—Construction aggregate (blended sand and gravel) and industrial sand and 
gravel produced by Federal, State, or county crews from their own operations 


for sale or use 
(Thousand short tons and thousand dollars) 


1974 1975 

Quantity Value Quantity Value 

Construction aggregate: 
Processed sand and gravel ................. 23,868 25,763 42,592 83,445 
Unprocessed sand and grave 10,056 7,117 46,670 14,470 

Industrial : 

Sand 2625 ee ³˙ A a un ss ss s SCH m d E 
Gravel. szc cuna a 1 Su E ud TE E 
ß aeaa eee 33,924 32,880 89,262 47,915 


1 Data not directly comparable with those of previous years because of changes in canvass form. 
2 Unit value of construction aggregate may be higher than unit value of sand and gravel. 
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Table 5.—Construction aggregate (blended sand and gravel) and industrial sand 


and gravel production by State 
(Thousand short tons and thousand dollars) 


1974 1975 
State Euer A A l os ee ee — a 
Quantity Value Quantity Value 

Alabama . 12,454 19,120 9,282 17,876 
Alaska EE r 43,644 r 22,954 48,145 25,780 
k ⁵ð r oo 23,417 41,906 17,222 36,490 
ATKAlSHS- cara te oe a 14,878 29,922 12,415 25,794 
Californias. tere eegenen 105,191 176,213 88,445 168,248 
Colorado: 3222523 ³ðVßt K ees 23,793 39,674 20,019 34,850 
on ieee Eege 6,345 11.272 4,900 10,040 
Deli A ZS. ala mes 2,396 3,783 976 1,900 
r ³o a 24,372 33,400 13,237 20,199 
cy CI A 4,989 9,639 5,105 8,818 
Hawaii concursantes 990 2,379 671 2,460 
Idaho - cimil 7,665 10,484 6,881 12,768 
ids ⁵ 8 42,705 68,566 39,000 83,515 
en, . ß cada 26,077 35, 656 21.641 35,234 
17) ³ͤ ͤ A eee eee 17.091 26,104 15,410 26,844 
Kansas. ` eegene 11,687 13,388 10,866 13,467 
Fenn ð z 8,710 12,887 8,924 14,466 
Louisigna 42-22-2022 B2 coa 12,341 27,781 14,587 35,990 
IIſ .. eenaa LA R 8,755 10,673 9,875 11,403 
Maryland 222255 oh ees 11,690 29,386 11,786 29,477 
Massachusetts 17,334 26,565 13,281 24,556 
Michigan ee eeben 60,027 82,617 47,051 713,897 
Aire ³ðüꝗ. A 36,720 | 42,370 33,398 45,214 
Mi pp.. 14,439 19,487 14,372 28,098 
ih ³⁰¹w- t LL S SD 10,933 19,462 9,752 18,216 
Mon Zl S u Su... TSS 4,242 6,126 4,127 6,968 
Nebraska ceras is ta 13,231 17,727 11,759 16,901 
Nevada. ooo rocoso 8,736 14,515 8,056 16,848 
New Hampshire 6,126 8,223 5,150 9,077 
New Jersey AA 17,924 47,292 13,012 39,640 
New Mexico 2222222222 7,418 10,605 6,220 18,798 
New York: iesse ere 80,614 46,652 22,158 44,064 
North Carolina 2222222244345 12,784 20,844 8,169 15,610 
North Da . ici 4,991 6,211 5,636 8,133 
ODIO sec . Li 41,353 68,258 87,195 68,552 
Oklahoma ..... ee 8,707 13,772 9,591 16,749 
Oregon: AA IA 18,558 30,948 16,527 29,596 
Pennsylvania EN 4 18,071 45,181 17,401 48,742 
Rhode Island 2,184 4,605 2,910 5,070 
South Carolina 7,380 13,054 7,363 14,128 
South Dakota . ... . -=-= =- 9,028 9,720 6,481 8,668 
Tenne a 10,702 19,476 10,909 22,102 
d VEER 42,466 81,364 38,649 87,106 
J! A my E E 11.578 12, 985 10,159 14,342 
Vermont ooo 2,394 3,588 2,356 3,693 
A WEE 14,314 29,270 9,895 24,776 
Washington 22, 842 35,030 19,069 32,990 
West Virginia .-...-----------------=- 5,382 16,018 5,068 17,872 
Wisconsin ....-....------------2---222-- 28,850 34,577 30,057 40,580 
Wyoming A aua ca e irai 5,532 9,508 4,328 10,746 
Total oia 8 r 904,646 r 1,421,237 789,436 1,416,346 
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Table 7.— Industrial sand and gravel sold or used by all producers in the United States 


1974 
Quantity Value 
Unground sand: 

Mains. ⁵³ð . 7,462 33,328 

J0%˙ö ³˙ AA: ——— 8 10,040 46,632 

Blast E 2,136 11,281 

Grinding and polis hing 99 558 

Fire or furnace 399 1.752 

e, ß ia 524 2,073 

Fiir 305 1,639 

Metallurgical _ dE 364 1,286 

Oil (Hydrafrae) . See 383 3,447 

GM... ³V—QAsA ⁰ͤm 2,107 8,824 
M eee ee eee ³ðé K ⁵³ 23,820 110,821 

Ground sand: 

FFII. oia 208 2,865 

Set ³ð—A mci made de a 404 1,719 

HHC] ⁰˙˙à½ù6y ³ ³ EES W W 

ADFBSIVeS scc eee oo eee 325 2,823 

Ns A A ES 2,095 8,627 

AE II ee eS 850 5,004 

Pottery, porcelain, tile 136 1,552 

Othëey Ze Ee 186 1,944 
e ß PT 4,204 24, 536 

Gravel: 

Metallurgical ee ee 1.004 3,141 
6!!! A LE E 43 201 
e a a Lo iie 1,046 3,342 
Grand tetaa]]]]!! 29,070 138,699 


(Thousand short tons and thousand dollars) 


1975 
Quantity 


6,455 
10,211 
1,371 
87 

210 
686 
191 
1,548 
371 
2,601 


23,731 


560 
27,283 


Value 


4,279 
12,983 


126,275 


2,474 
869 
W 
8,616 
6,467 
3,463 
1,173 
2,646 


20,707 


2,180 
816 


2,996 
149,978 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 
1 Data may not add to totals shown because of independent rounding. 
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Table 8.—Industrial sand and gravel sold or used by all producers in the United States 
in 1974 and 1975, by State 


(Thousand short tons and thousand dollars) 


1974 1975 
Quantity Value Quantity Value 
Alabama 22222 503 1,395 828 2,271 
Kiens... EE 179 897 W W 
ee, SSS... S. a... w W 477 5,558 
California. - cossnscrrasnsa= pais 2,185 12,281 1,252 8,592 
Colorado .........-.--------- ¿aa 138 1,580 
Feri 2; sss sss os 727 3,940 710 4,131 
Georgia nenas cocos conites 358 2,480 848 1,875 
M! ĩðͤA 828 764 128 1,205 
Hingis: A 2,084 8,738 4,400 23,551 
Indiana: AAA 266 804 33 953 
OWS: A sS sss as. 196 1,012 w 
nnr, . 208 918 241 856 
Kentucky eebe eege 49 202 22 232 
Louisiana. § <<.<ccccucwocancncusss- 282 1,648 341 2,069 
EE W W 
Massachusetts W W 63 528 
Menn erer 5,167 14,039 4,872 13,099 
Minnesota AAA W W W w 
Mississippi i222 W W W W 
Missouri 12-02 e mer Ecc | 1,890 5,991 824 4,456 
Montana A ? M D W W 
Nebraska 22222222 usa 50 266 47 270 
Nevada 2222 3 297 1.381 W 
New Hampshire W W W w 
New Jersey 3,247 17,272 2,730 16,321 
New Tork 124 544 135 782 
North Carolin 222222222 1.049 3,869 539 2,691 
Obio f ee ua S 2 857 8,954 779 4,059 
Oklahoma 222 907 4.572 1,078 5,640 
Oregon EE W W W W 
Pennsylvania 1.099 6,508 1.005 7,120 
Rhode Island 2222 W W W W 
South Carolina 22222 773 3.884 609 4,036 
Tennessee ` en 2222 758 3,606 693 3,591 
Texas. ua T8 1,391 8,595 1,318 11,009 
Utah A AAA 
Vermont E W W W W 
Vim iii. ce. 405 2.072 478 2,757 
Washington 239 1,966 W W 
West Virginia W W W W 
Wisconsin ....... FFF 1.376 5,813 1,304 6,165 
Wyoming 1 6 za i 
Concealments _... .. ]ẽũâã—ʒ 2,586 19,382 2,098 14,631 
Otal ee 29,070 138,699 27,283 149,978 


W Withheld to avoid disclosing individual company confidential data; included with “Conceal- 
ments.” 
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Table 10.—Sand and gravel sold or used in the United States, by method of 
transportation to customer or site of use 


1974 1975 
Thousand Percent Thousand Percent 
short tons of total short tons of total 
Trück Ae eene cc r 782,888 r 86 682,874 86 
Rail isso dl a 54,158 r 6 38,944 5. 
Waterwaꝓvbch“ -ħħ 24,421 1 3 30,315 4 
Not shipped, used at site 36,382 4 31,107 4 
Unspecified — — ne 6,797 1 6,196 1 
rr ⁵ĩðßñ⁊ r 904, 646 100 789, 436 100 


r Revised. 


Table 11. Number of processing plants associated with sand and gravel operations 
in 1975 in the United States 


Plant associated with wet or dry pit Plant associated with dredge 


Number of Plant at Plant not at 
State operations pit site pit site 
(stations No Plant Plant No 


Sta- Port- ary or plant onboard onland plant 


tionary able portable) 


Alabama 73 38 6 1 13 4 10 1 
Alaska 222 2 54 6 15 1 28 1 1 2 
Arizona 2222222 173 64 81 10 17 zc 1 E 
Arkansas 226 35 46 7 110 9 13 4 
California 389 221 81 14 61 2 4 6 
Colorado 222 210 42 118 7 31 7 3 SCH 
Connecticut 62 33 22 2 5 = 2s SS 
Delaware 10 5 RM Lu 2 = 2 1 
Florida ..--...--.--- "70 24 7 Gs 9 2 26 4 
Georgia 22222 62 19 2 1 29 2 6 ge 
Hawaii 2 11 3 4 zt 4 e MN: Sé 
Idako 22 99 30 47 5 12 S» 2 8 
Illinois i222 204 85 79 4 23 5 12 5 
Indiana .---.------- 186 71 51 3 30 1 27 3 
GG AAA 234 72 129 2 19 1 7 4 
Kansas ue 149 34 26 2 38 5 37 5 
Kentucky ......---- 39 9 2 8 8 10 7 == 
Louisiana 84 20 7 1 6 8 39 3 
Maine 97 30 42 2 22 = s 1 
Maryland 222 58 32 6 14 3 a 3 - 
Massachusetts 138 82 19 7 27 GE 1 2 
Michigan ....-.-..-. 478 123 274 8 54 3 12 4 
Minnesota 440 87 281 18 53 EE zs l. 
Mississippi 61 16 6 2 14 De 22 1 
Missouri 92 24 24 4 3 11 22 4 
Montana 68 28 25 4 11 - 1 A 
Nebraska 225 24 52 4 19 30 89 7 
Nevada 82 28 37 6 9 ees 1 1 
New Hampshire 45 33 8 2 2 oe PS Se 
New Jersey .......- 73 36 10 3 9 ES 13 2 
New Mexico 127 31 77 6 10 -— 1 2 
New Vork 303 123 85 7 77 1 5 5 
North Carolina 148 29 24 4 67 3 18 3 
North Dakota -...... 80 15 41 1 21 a -— 2 
Onio 327 195 39 11 58 3 15 8 
Oklahoma 130 22 18 3 40 5 33 8 
Oregon ------. .  . 152 57 50 9 26 1 9 "X 
Pennsylvania 112 74 14 5 9 4 6 Sé 
Rhode Island 19 12 3 1 2 e asks 1 
South Carolina 65 15 4 1 27 2 13 3 
South Dakota ...... 155 21 95 2 34 1 1 c 
Tennesse 96 39 12 3 25 7 9 1 
OXHd. ct se 183 99 22 13 35 1 10 -3 
Utah cornisa lisas 90 36 39 2 13 Ze »- Ce? 
Vermont 48 13 22 2 9 za 1 1 
Virginia 107 32 9 3 51 1 5 5 
Washington .......- 187 55 64 8 55 Lo 3 1 
West Virginia 14 2 2 22 Aa 6 1 3 
Wisconsin `. 407 86 228 30 55 1 1 6 
Wyoming 72 9 53 5 4 m =< Gë 
-Total ....-.-- 7,014 2,319 2,408 253 1,289 137 492 116 


1Some operations have more than 1 plant on location for processing mined material from a 
single pit. 

2 Excludes operations supplying sand and gravel for the construction of the oil pipeline in 
Alaska. 
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Table 12.—Number of operations by source of water used for sand and gravel 


State River 

Alabama .-.. 222 15 
Alaska. a eee 22 
Arizona 2222222222 2 
Arkansas 222 28 
California 2222222 41 
Colorado --...  . . . - ; 17 
Connecticut 22222 7 
Delaware 2 
Florida ......-.-.--------- 1 
Georgia 222222 7 
Hawai? Se 
e,, ai 12 
Iii... gece 9 
Indiana 7 
lowa AA uui 19 
Kansass 2e- ħįÃm 22 
Kentuckkỹ/ß 22 16 
Louisiana 7 
Malide unccocoszmceceeeudu 7 
Maryland ..--.-.-...-.-.----- 8 
Massachusetts 9 
Michigan ns 2222 12 
Minnesota .......-.------- 6 
Mississippi 222222 2 
Missouri 222222222222 39 
Montana 8 
Nebraska 44444 7 
Nevada ....-.-.---.---.----- 2 
New Hampshire 10 
New Jersey 8 
New Mexico 222 8 
New Vork 17 
North Carolina 15 
North Dakota 8 
Onio seua 27 
Oklahoma 28 
Oregon ........------.----- 24 
Pennsylvania 25 
Rhode Island 2 
South Carolina 7 
South Dako t/a 5 
Tennessee 2 15 
Texas EE 18 
Utah os 3 
Vermont «4 8 
Virginia _ .. . . ceo 15 
Washington 11 
West Virginia 7 
Wisconsin 7 
Wyoming 6 
Total. uu ¿LL LLL ss: 588 


processing, by State * 


Pit 
Bay created by 


Lake 
operation 

4 Se 24 
1 Per 9 
1 ES 9 
6 EN 27 
3 oe 40 
ae 2n 46 
2 — b 
1 E 3 
5 SCH 36 
1 Sie 13 
Ge EE 7 
5 E 44 
6 — 71 
T 3 46 
1 Se 38 
= = yz 2 
5 SE 44 
1 eua 7 
4 1 7 
7 Gg 23 
14 2 122 
12 A 44 
4 M 24 
2 dee 7 
1 PE 9 
9 Za 114 
Sa deg 3 
1 1 3 
2 cus 23 
E == 1 
6 E 55 
4 SE 21 
1 e» 6 
16 M 88 
2 es 23 
1 mE 15 
4 zi 21 
3 EX 3 
3 E 14 
TN ES 17 
a 1 9 
8 oo 55 
ee e 1 
2 e m 
3 Sech 6 
1 1 11 
2 En 61 
MA Ze? 8 
161 9 1,265 


1267 
Purchased Well or No water 
from munici- other used in 


pal source source processing 

c 4 b 
=“ 1 9 
34 58 49 
4 13 28 
29 122 71 
2 9 86 
us 2 14 
BER 1 = 
8 9 2 
* 6 Se 
= = 1 
3 5 48 
as 5 15 
SS 16 45 
a l 12 
€ 7 16 
1 4 8 
is 7 1 
2 5 48 
Ens 20 14 
3 20 15 
1 38 208 
1 48 252 
sE 12 5 
1 2 22 
es 4 28 
2 12 33 
Se 15 8 
as 7 5 
Eo 9 5 
4 16 77 
2 43 69 
Se 2 35 
EN 6 8 
1 63 55 
B 9 14 
uM 23 29 
- 25 20 
Se 2 4 
m 2 8 
== 3 27 
Ge 17 18 
2 29 16 
9 7 11 
1 6 20 
Sa 2 9 
4 20 43 
2 55 189 
c 10 40 
108 802 1,738 


1 Based on 4,564 operations which completed the 1975 supplemental form. 
2 Excludes operations supplying sand and gravel for the construction of the oil pipeline in Alaska. 
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Table 13.—Water needed and waste generated in processing sand and gravel ` 


Water needed to sponding com. Waste generated „ponding com- 
process ton of panies, as percent H cing panies as percent 


1 ton of processed 
State sand and gravel? of total State 3 of total State 
(gallons) processed sand and gravel processed 
production (pounds) production 

Alabama 29 61 2 42 
Arizona 2222222222222 206 38 159 42 
Arkansas 379 54 354 57 
California 22222222 371 60 218 61 
Colorado 2222222222222 248 40 197 56 
Connecticut 44222222 251 46 171 47 
Delaware 22222222 23 59 133 91 
Florida ........ -22> 589 50 346 72 
Georgia 2222 417 57 166 52 
in,, opacos 390 30 418 35 
Indians degen 531 42 128 32 
Illinois 2222222222 488 72 | 385 68 
lowa A ic mis 497 21 159 20 
Kansas 18 57 20 52 
Kentucky 7/2222 434 38 58 86 
Louisiana 2222 588 49 343 61 
Maine 161 15 103 24 
Maryland 222222222222 317 44 138 47 
Massachusetts 313 62 141 56 
Michigan 322222222 569 51 563 54 
Minnesota 2 150 36 188 35 
Mississippi 222 467 51 1.107 55 
Missouri 222222 642 56 595 56 
Montan 222.2 134 29 8 34 
Nebraska -....... . 2,042 58 2,195 60 
Nevada 411 52 30 
New Hampshire .........-- 215 71 200 70 
New Jersey 222 438 44 176 39 
New Mexico 222222 365 49 311 56 
New York ...... . -=-= 480 66 96 78 
North Carolina 1,167 64 338 70 
North Dakotk˖a 4 890 54 71 66 
Gö³·ꝛꝛ%Üi i LZ mec 253 75 221 70 
Oklahoma 1.296 54 398 49 
Oregon 235 73 178 57 
Pennsylvania 797 61 186 61 
Rhode Island „4 175 66 344 70 
South Carolina 1.390 71 1,068 79 
South Dakota 218 22 95 23 
Tennessee 1.278 47 576 52 
EE A 466 93 427 93 
rtr 8 267 17 68 16 
Vermont 315 59 91 42 
Virginia 488 82 192 80 
Washington 228 57 192 72 
West Virginia 339 76 7722 81 
Wisconsin 363 37 292 34 
Wyoming 172 37 327 74 
United States average 462 55 333 55 


1 Waste is defined as all undersized material, silt or clay. 
2 Based on 2,534 operations which completed the 1975 supplemental form. 
3 Based on 2,793 operations which completed the 1975 supplemental form. 


Silicon 


By Thomas S. Jones 


In contrast with 1974, the year 1975 
was a difficult one for ferrosilicon and 
silicon metal producers. A decline in de- 
mand for silicon materials and consequent 
increasing availability became evident early 
in the year, leading to substantial world- 
wide reductions in production by the latter 
half of the year. Nevertheless, significant 
capacity expansions that either took place 
or were announced, both domestic and for- 
eign, could lead to overcapacity by 1980, 
even with the return to normal levels of 
demand. Domestic price declines in re- 


sponse to weak demand were not great, 
because pressures from rising costs of elec- 
trical power and steel scrap were expected 
to continue. 

Environmental concerns continued to be 
an important factor in plans for operating 
existing facilities or for designing new ones. 
In some foreign countries, these concerns 
apparently spurred producers to look out- 
side their own country for expansion possi- 
bilities. Efforts continued at finding ways 
to dispose of silica dust from smelter 
emissions. 


DOMESTIC PRODUCTION 


Depressed economic conditions least af- 
fected production and shipments of 50% 
ferrosilicon, which, as indicated by data 
for the 25% to 55% ferrosilicon range, 
were almost as great as in 1974. Declines 
of one-quarter to one-half occurred for 
other ferrosilicon compositions and miscel- 
laneous and specialty silicon materials. Pro- 
duction decreased 16% overall for silicon 
materials, exclusive of silicon metal, and 
shipments were off 22%. For silicon metal, 
production decreased 27% and shipments 
were 28% less. In Table 1, data for the 
56% to 70%, 71% to 80%, and 80% to 
95% ferrosilicon ranges are grouped, be- 
cause only a small amount of ferrosilicon 
with 56% to 70% silicon was produced and 
ferrosilicon with 80% or more silicon con- 
tent was not produced domestically. Data 
for silvery pig iron are withheld because 
there was only one producer. 

Producer inventories increased for all 
silicon materials. In comparison with stock 
levels of recent years, ferrosilicon stocks 
increased from low to moderate levels, 
while those of silicon metal and specialty 
silicon materials went from moderate to 


high levels. Yearend stocks of silicon metal 
approximated a 2-month supply at 1974- 
75 rates of consumption. 

Domestic production capacity for both 
ferrosilicon and silicon metal increased 
markedly. Between new facilities available 
for production in 1975 and those coming 
into production in 1976 or being engi- 
neered, scheduled capacity increases were 
over 200,000 annual tons for ferrosilicon 
(50% basis) and about 100,000 annual 
tons for silicon. Installation of environmen- 
tal control equipment was an important 
part of this investment program. All pri- 
mary silicon smelting continued to be by 
submerged arc furnace. 

In ferrosilicon, the Metals Div. of Union 
Carbide Corp. had available throughout 
1975 at Ashtabula, Ohio, a 60-megawatt 
(MW) computer-controlled furnace rated 
at 75,000 annual tons of 50% ferrosilicon. 
In December, Foote Mineral Co. completed 
the second phase of a modernization pro- 
gram begun in 1973 at its Graham, W. 
Va. plant by starting up a 24-MW furnace 


1 Physical scientist, Division of Ferrous Metals. 
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for production of ferrosilicon and proprie- 
tary silicon alloys. The new furnace re- 
placed two remaining small furnaces at 
that plant. Planning continued on a similar 
furnace for the Keokuk, Iowa plant, but 
new construction other than for environ- 
mental control was not expected before 
1977. Also at yearend, Ohio Ferro-Alloys 
Corp. energized a  46-megavolt-ampere 
(MVA) furnace at its Philo, Ohio plant, 
with full production expected shortly 
thereafter. 


A 24-MW furnace being installed at the 
Niagara Falls, N.Y. plant of the Airco Alloys 
Div. of Airco, Inc. will impact future fer- 
rosilicon production. This furnace, expected 
to be operational by late 1976, will increase 
Airco's domestic ferrosilicon capacity by 
30% to 43,000 annual tons, 50% basis. 
Power from a combination of nuclear and 
hydroelectric sources will be at the lowest 
cost of any Airco alloys facility. Additional 
future production is expected by mid-1977 
from a new ferrosilicon facility at Bridge- 
port, Ala., a joint venture of International 
Minerals & Chemical Corp. (IMC) and 
Allegheny Ludlum Industries, Inc. The 
new facility will be adjacent to an existing 
plant of Tennessee Alloys Corp. (TAC), 
a division of IMC. TAC will operate the 
new facility, which will eventually replace 
present smelting furnaces at the Bridgeport 
plant, and result in a net 50% increase in 
output. The new furnace is to be a 40-MW 
unit furnished by the American Demag 
Corp., with a capability of 72,000 annual 
tons, 50% basis. Corresponding to its 
equity share in the joint venture, Alleg- 
heny-Ludlum will take 25% of production 
on a long-term basis for use in alloy steel 
production. 


In silicon metal, Union Carbide's Metals 
Div. obtained its first full year of produc- 
tion at Alloy, W. Va. from a 30-MW fur- 
nace rated at 18,000 annual tons. During 
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the year, the National Metallurgical Corp. 
division of Kawecki Berylco Industries, 
Inc. completed installation of a 25-MVA 
Demag furnace at its Springfield, Oreg. 
plant and began production of silicon metal. 
Capacity of that plant for high-purity sili- 
con was raised by about 9,000 tons to 
about 14,000 tons per year. 

Several new installations for silicon met- 
al became operational near the end of 
1975, all in Alabama. In December, a 
second 25-MVA Demag furnace was acti- 
vated at the Selma (Alamet) plant of the 
Globe Metallurgical Div. of Interlake, Inc. 
This increased productive capacity by 
12,000 annual tons and, coupled with other 
furnaces at the Beverly, Ohio plant, raised 
Interlake's annual silicon metal capacity 
to 46,000 tons. Likewise at yearend, the 
first of three furnaces, a 20-MW unit, was 
energized at the new silicon metal plant of 
Ohio Ferro-Alloys Corp. at Montgomery. 
The other two furnaces at this plant were 
scheduled to go into operation in the first 
half of 1976. At full operation, capacity 
of the Montgomery plant will be 36,000 
annual tons of metal, making that of the 
company about 75,000 annual tons. At 
Sheffield, Reynolds Metals Co. activated a 
new 16.5-MW furnace in the fourth quar- 
ter. Completion of this second furnace 
raised annual capacity of that plant to 
about 18,000 tons. Silicon metal produced 
will mostly be consumed captively in pro- 
duction of aluminum casting alloys. 

The aluminum industry is also expected 
to be the main consumer of silicon metal 
scheduled to be produced beginning in 
1976 at the Addy, Wash. plant of North- 
west Alloys, a subsidiary of the Aluminum 
Co. of America. Capacity for metal was 
rated at 16,000 annual tons. At this fa- 
cility French-developed technology is to 
be used to manufacture as much as 24,000 
tons of magnesium per year using ferrosili- 
con also produced within the plant. 
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Table 1.—Production, shipments, and stocks of silvery pig iron, ferrosilicon, 


and silicon 


metal in 1975 


(Short tons, gross weight except as noted) 


Producers' 


Producers' 


Silicon content Production : 
d stocks as of Ship- stocks as of 
Alloy percent Dec. 31, Quan- Silicon ments  Dec.81, 
e 1974 r + 1975 
Range Typical tity content 1 
Silvery pig iron ....... 5-24 18 W W W W W 
Ferrosilicon (includes | 
briquets) ......---.--- 25-55 48 23,384 463,064 222,256 377,292 55,776 
A cuc 56-95 76 9,429 128,253 97,472 100,195 25,656 
Silicon metal (excluding 
semiconductor grades). 96-99 98 8,367 103,036 100,975 89,328 13,799 
Miscellaneous silicon 
alloys (excluding 
silicomanganese) ..... SE 60 6,791 68,046 40,828 56,873 11,672 
Other silicon alloys and l 
products -....... E 45 5,230 10,167 4,576 7,984 6,273 
Total? ......---- E 60 53,201 112,566 466,106 631,672 118,076 
r Revised. W Withheld to avoid disclosing individual company confidential data. 


1 Estimated from typical value for silicon content. 


2 Exclusive of silvery pig iron. 


Table 2.—Producers of silicon alloys and/or silicon metal in the United States in 1975 


Producer Plant location Product 
Airco, Inc., Airco Alloys Div 2222222222222 Calvert City, KR FeSi. 
Alabama Alloy Co., Ine 2222222222222 Bessemer, Ala ......- O. 
Engelhard Minerals € Chemicals Corp., Philipp Bros. Div. 
Roane Electric Furnace Co 2222222222222 Rockwood, Tenn ..... Do. 
Foote Mineral Co., Ferroalloys Div ..........---.--.--- Graham, W. Va ..... Do. 
A A ZS ag 2 — Keokuk, Iowa Silvery pig 
iron. 
Hanna Mining Co., i 
Hanna Nickel Smelting Co ...........-.-----—------ Riddle, Oreg ........- FeSi. 
Silicon Dies ioenns uana Wenatchee, Wash . FeSi, Si. 
Interlake, Inc., Globe Metallurgical Div ........-..---- Beverly, Ohio —....... Do. 
) A A Selma, Ala ........-- Si. 
International Minerals € Chemical Corp., Industrial 
Minerals Div. 
Tennessee Alloys Corp - ——— Bridgeport, Ala FeSi. 
Tennessee Metallurgical Corp Kimball Tenn ....... ° 
Kawecki Berylco Industries, Inc. 
National Metallurgical Div .................-.-------- Springfield, Oreg .... Si. 
Ohio Ferro-Alloys Corp ees NN Ee Brilliant, Ohio FeSi, Si 

o ulmi ]ð !B dd . M M E M CU ce Philo, Ohio = — ee FeSi. 

)) T 8 Powhatan, Ohio Si. 
Reynolds Metals Co 2222222 Sheffield, Ala Do. 
Union Carbide Corp., Metals Div Alloy, W. Va FeSi, Si 

DO ͤ iu c ͤ yy ANE Ashtabula, Ohio ..... FeSi. 

Do EES Marietta, Ohio Do. 
DO EEN Portland, Oreg ....-- Do. 
Eege Sheffield, Ala Do. 


CONSUMPTION AND USES 


Reported consumption of silicon mate- 
rials declined generally, about one-fourth 
compared with 1974. A lesser decline was 
observed in the range including 50% fer- 
rosilicon, while more pronounced decreases 
occurred for silvery pig iron, and especially 
for the 8596 and 9096 ferrosilicons. The 
largest demand in 1975 was for the 50% 
and 75% ferrosilicon grades, followed, on 


the basis of silicon content, by silicon 
metal, miscellaneous silicon alloys, and sil- 
very pig iron. The decreasing order of end 
uses for silicon materials was cast iron, 
steel, nonferrous alloys, and silicones, with 
about 80% of consumption being ac- 
counted for by ferrous applications. Cast 
iron production consumed the greatest 
amounts of silvery pig iron, miscellaneous 
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silicon alloys, and the 85% and 90% fer- 
rosilicons, while steelmaking was the big- 
gest user of 75% ferrosilicon. Iron foun- 
dries and steel plants together accounted 
for 98% of 50% ferrosilicon usage; 93% 
of silicon metal went into nonferrous alloys 
and silicones. 

Decreases in consumption paralleled de- 
clines in major markets for silicon alloys 
and metal. Iron foundries and the steel in- 
dustry each experienced production drops 
of about 20%. The aluminum industry, 
which uses silicon metal to make castings, 
suffered from an excess of supply over de- 
mand and reduced production. The cut- 
back, 15% or more for domestic porducers, 
was partly caused by declines in the housing 
and transportation markets. Demand for 
silicon metal by the automotive and chem- 
ical industries rose in the latter part of 
1975. For the first time since 1970, silicones 
suffered a decline overall, estimated at 5%, 
but a need was forseen for large increases 
in productive capacity by 1980, All three 
producers, Dow Corning Corp., General 
Electric Co., and Union Carbide Corp., 
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were either already expanding productive 
facilities or planning to do so. 

Efforts continued in developing specialty 
uses for silicon in high-temperature appli- 
cations, in such forms as silicon nitride and 
silicon-silicon carbide composites, the latter 
prepared by infiltrating carbon filaments 
with liquid silicon. 

Silicon metal produced by tonnage meth- 
ods is used as raw material for the manu- 
facture of the relatively small quantity 
of nearly pure silicon utilized for electronics 
and other specialized applications. The Bu- 
reau Of Mines does not collect data on 
these specialty grades of silicon, which 
have a high unit value. 

Consumer stocks of silicon material de- 
clined substantially from those at the end 
of 1974 for all but the 56% to 70% ferro- 
silicon range. Stocks for this range, the 
71% to 80% range, and for silicon metal 
dropped to moderate levels, while those of 
other silicon materials decreased to reces- 
sion levels, especially for the 81% to 25% 
range. 
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Table 4.—Distribution of consumption by major end use of silicon alloys and metal 
in the United States in 1975 


(Percent) 
Silvery Ferrosilicon 1 Silicon Miscel- 
End Ra 5.24% 25-65% 56-10% 11-80% 81-95% 96-99% silicon Silicon 
nd use Nge eb 0 550% O 50% 295% 99% silicon 
Si Si Si S, 81 Si alloys: content * 
Steel: i ! 
Carbon 3. 6 25.8 9.5 86.9 8.1 0.9 8.4 20.9 
Stainless and heat- | 
resistinggg 2 (4) 2.9 2.6 7.4 2.5 1 — 4 3.0 
Full alloy wm em em — aD ss 6 9.6 5.0 9.4 3 8.1 š 2.0 1.5 6.8 
High-strength dp 
low-alloy e — em 2 em qb em e em em . 5 2.3 (5) 1.7 (5) (5) 9 1.5. 
Electrie 22222 = E (5) 16.0 (5) (5) 5 8.8 
ll! 8 MES 5 (4) .6 (1) (4) (4) 8 
Total steel ........- 4.7 41.1 67.1 72.0 13.7 8.0 11.2 86.8. 
Cast iron 2 88.6 56.5 32.5 26.6 70.1 m 76.1 42.5 
Superalloys 22 EN 1 ol E 2.8 .1 =š ol 
Alloys (excluding alloy steels 
and superalloys) 1.1 1.4 2 3 11.7 57.2 6.2 12.1 
Silicones `. eneen 4. zx z3 e Mes "n 36.0 PE 6.6 
Miscellaneous and 
unspecified .............-- 5.6 9 3 1.1 1.7 8.7 6.5 2.4 
Total egenen 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Percent of total 
silicon contents 8.2 89.3 1.3 23.7 0.7 18.4 13.4 100.0 


1 Includes briquets. 


2 Includes magnesium-ferrosilicon and other silicon alloys. 


$ Estimated based on typical content. 


* Included with “Miscellaneous and unspecified.” 


5 Included with Full alloy steel.“ 
6 With exceptions as denoted by footnote 4. 


PRICES 


Prices of silicon materials, as quoted in 
Metals Week, followed the pattern ob- 
served in several other metals industries 
during the recession year of 1975. Because 
of large inventory accumulations of both 
domestic and imported material, prices de- 
clined throughout the year. However, U.S. 
producers effectively maintained prices and 
reduced production rather than engaging 
in price cutting in a weak market. Im- 
ported material, which had been selling at 
highly inflated prices in 1974, therefore 
showed the greatest price declines. Prices 
for imported material began the year sub- 
stantially above those for domestic mate- 


rial, but fell rapidly close to or below do- 
mestic prices for most of the year. In 


March 1975, Foote Mineral Co. began giv- 
ing a 6% rebate on silvery pig iron because 
of lower scrap iron costs. 

Ferrosilicon, which is priced on the basis 
of silicon contained, declined only slightly 
in price for domestic product. The decline 


took place in the spring, and amounted to 
3% and 5% for 50% and 75% ferrosili- 
con, respectively. Per pound of silicon con- 
tained, the 50% grade decreased from 33.5 
to 32.5 cents and the 75% grade dropped 
from 38.5 to 36.5 cents. The c.i.f. price of 


. imported 75% ferrosilicon decreased sev- 


eral times, declining 50% overall on the 
basis of the middle of the range for high 
and low quotes, from 55 to 70 cents to 28 
to 34 cents. 

Prices for domestic silicon metal, on the 
basis of the midrange, were lowered 13% 
through: the year for both the 0.3596 and 
1% maximum iron grades; the former 
from 46.5 to 59.9 cents to 46.4 cents per 
pound and the latter from 42.25 to 55 cents 
to 42.25 cents per pound. Also on the basis 
of the midrange, imported silicon metal 
(c.i.f. price, grade not specified) decreased 
33%, from 55 to 75 cents to 42.5 to 44.5 


cents per pound. 
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FOREIGN TRADE 


Exports of ferrosilicon were the highest 
in terms of value ever, and second in quan- 
tity only to those in 1970. The largest 
amounts were exported to Canada and 
Sweden, 21,498 and 9,164 tons, respec- 
tively, which together accounted for about 
80% of both total quantity and value. Ex- 
ports, which included silicomanganese, 
went to 22 countries. Data specific to ex- 
ports of silicon metal were not available. 

Compared with 1974, imports dropped 
51% in volume and 37% in value for fer- 
rosilicon overall, and 35% in volume and 
61% in value for silicon metal. Imports in 
relation to U.S. production and reported 
consumption were at a significant level for 
15% ferrosilicon and for ferrosilicon con- 
taining 80% or more silicon. Imports of 
15% ferrosilicon were the most significant 
on a volume basis, amounting to about 
two-fifths of reported consumption and of 
domestic production. 

The 75% grade of ferrosilicon accounted 
for more than three-fourths of ferrosilicon 
imports. Norway shipped about one-half 
the total 60% to 80% silicon range while 
Canada, Japan, and Sweden, each with 
about one-tenth of the total, were the next 
largest sources. Imports in this range from 
Sweden, France, and Yugoslavia declined 


notably compared with 1974. The next larg- 
est import class was that for 8% to 60% 
silicon, which comprised more than one- 
fifth of ferrosilicon imports. The three 
main sources within that class were Japan 
and France for 50% ferrosilicon, and Can- 
ada for ferrosilicons averaging about 30% 
silicon. Average silicon content of all im- 
ported ferrosilicon rose again to 67%. The 
Republic of South Africa and Norway were 
the dominant identifiable sources of com- 
mercial-purity silicon metal, as South Af- 
rica, in its first year as a metal producer, 
shipped the most to the United States. 

The marked increase in exports and de- 
cline in imports did not change the U.S. 
position as a net importer of ferrosilicon. 
Net imports amounted to almost 32 million 
tons and a trade deficit of about $27 mil- 
lion. 


Table 5.—U.S. exports of ferrosilicon 


Table 6.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country 


1973 
sar edi 
short tons 
Grade and country Value 
Silicon (thou- 
Gross ons sands) 
weight tent 
Ferrosilicon: 
Over 896 but not 
over 60% silicon: 
Belgium- 

Luxembourg . Tm zx TE 
Canada .......- 16,005 3,474 $1,153 
Denmark ...... 1,051 467 349 
France 2,820 1,522 1,104 
Germany. West 282 145 167 

F Si SE WS 
Japan 1.379 658 469 
Mexico = da NA 
Norway 1.485 659 471 
South Africa, 

Republic of 1.299 492 104 
Spain SN aa E 
Sweden Se e Em 
United Kingdom SS ES oe 

Total 24,321 7,417 3,817 


Quantity Value 
Year (short (thou- 
tons) sands) 
Lee 15,984 $4,051 
1074. mod AAA 6,575 8,838 
1075. ee 98,452 15,281 
1974 1975 
Quantity Quantity 
(short tons) Value (short tons) a 
Gross Silicon {thou Gross Silicon (thou- 
A con- con- sands 

weight tent weight tent 
19 9 $15 64 9 $56 
20,350 4,205 1,786 6,291 1,866 1,105 
66 295 208 SEN PTS E 
4,278 2,367 2,360 2,868 1,450 2,211 
332 17 245 284 154 528 
190 87 72 38 18 14 
875 399 640 4,318 2,027 4,021 

948 454 836 =a a 
907 404 646 1,451 634 1,059 
78 89 19 Es Ss a 
99 44 37 m "n a 
25 7 5 20 4 16 
28,762 8,480 6,269 15,329 6,182 9,010 


See footnotes at end of table. 
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Table 6.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country—Continued 


1973 1974 1975 
Quantity Quantity I uanti 
(short tons) (short tons) (aoe fatale Value 
. Grade and country Mid — — re at ioe 
Gross Silicon sands) Gross Silicon sands) Gross Silicon 
eig tent weig tent weight tent 


Ferrosilicon—Continued: 
Over 60% but not 
over 80% silicon: 
Belgi 


um- 

Luxembourg - 36 22 $15 217 170 $177 SE "E SA 
Brazil 350 263 71 3,254 2,488 2,194 342 256 $237 
Canada 2,971 2,240 757 4,977 3.707 1.937 5,980 4,584 3, 407 
Egypt -........ T» "S Pen 116 584 856 e = Ge 
France 8,025 4,915 3,368 10,278 6,468 6,327 2,415 1.540 2,195 
Germany. West 101 67 56 1.515 1.097 678 362 28 444 

reece > eem ap E «ea» 2,773 2,110 536 oa ow em em - em aem > 
India => Ze as 2,800 1,710 499 1,098 824 1,145 
Ital. "mS iss um 820 244 182 SH E = 
Japan 2 1 1 7,043 5,889 7,486 4,675 3,557 4,155 
Korea, 

Republic of Sa "m Bes 568 448 855 298 225 269 

exico Ge a t 405 804 823 e Kë Ee 
Netherlands ... 854 635 156 520 r 898 169 585 418 828 
Norway 37,818 28,565 6,884 26,966 20, 297 9,399 27.689 20,685 18,188 
Poland `. 42 e ahs ER 255 196 112 Lo 2a — 
Portugal NS SC e 1,012 772 771 549 415 276 
Sierre Leone .. == m DE 22 16 80 SE SS Ss 
South Africa, 

Republic of 614 470 152 8,394 2,658 1,950 176 188 154 
Spain 771 578 127 9.742 7,359 6.612 661 520 751 
Sweden ......-- 15,622 11,599 8,958 28,107 17,815 9,814 4,519 3,889 1,857 
Switzerland .... ne e s 110 87 101 = - ES 
Taiwan .......- Few -— Ss 8,149 2,342 2,582 8,964 2,976 2,780 
Thailand ...... m m os 160 121 98 88 61 55 
U.S.S.R kt 110 87 60 677 527 706 E ss T 
United Kingdom TE SH ES 236 178 128 ges xm as 
Yugoslavia ...- 5,566 4,264 1,287 11,613 8,906 6,424 680 488 759 

Total seen 76,613 55,816 17,378 112,556 "88,616 59,305 54,026 40,265 82,000 

Over 80% but not 
over 90% silicon: 

nada 369 319 39 101 86 48 88 71 52 
Japan z T dw PM = See 221 188 267 
Portugal == REN Bet =s es To 56 50 70 
South Africa, 

Republic of 27 24 8 em Sieg = m EN n 
Switzerland .... T ee Ge 110 89 61 SS Se REN 
United Kingdom SES n zu 58 52 51 278 232 249 
Vietnam, South SE s e a as =a 182 146 126 
Yugoslavia ` = Se ee 20 16 10 BS geg K. 

Total .......- 896 843 47 289 243 165 825 682 764 

Over 90% silicon 
content: 

Belgium- 
Luxembourg . e Lu M 214 r 257 281 Be eu, = sue 
Ce pee a z so Sis a ER 40 39 25 
Japan!!! 112 110 60 as S 2 aoe =. S 
Netherlands des it PS r 328 r 304 r 225 217 197 151 
Poland ........ zu PU GH 108 102 74 22 = => 
Sweden 39 38 19 as es uc ul OU V 
Switzerland a EN EH r16 15 21 = 1E a 
Yugoslavia  .... "e NW e 116 114 161 e E e 
Total 151 148 79 r 842 r 79 r 762 257 286 176 


p —— Á————————————— EE 


Grand total .. 100,481 63,724 21,816 "142,449 "93,181 7 66,501 70,437 47,865 41,950 


and 


Silicon metal: 
Not over 99.7% 


silicon: 
Belgium- 
Luxembourg - 92 91 44 152 149 98 Ert uu EUN 
ada EE 259 256 112 8 2 2 aks s mS 
France 1.125 1.099 499 304 301 133 2 Sa DE 


See footnotes at end of table. 
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Table 6.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country —Continued 


1978 1974 1975 
Quantity Quantity Quantity 
e (short tons) value (short tons) value (short tons) Value 
Gross Silicon (thou 6 Silicon (thou- Silicon (thou- 
Sg 8) KC con.  BS8nds) Gross con- sands) 
weight tent weight tent weight tent 
Silicon metal-—Continued: 
Not over 99.7% 
silicon—Continued: 
Germany, West . 18 17 $11 da Da EN "T TM m 
Japan —........ 248 244 107 60 57 $99 as ma sa 
Netherlands 816 808 440 203 185 35 De SPN x 
orway ....... 2,784 2,747 1,156 2,499 2,464 1,939 1,816 1,298 $1,080 
Portugal p ane = 33 82 14 PS? a EN 
South Africa, 

Republic of .. "m Es zu = a — 1,878 1,846 1,153 
Spain 55 54 37 SS REN EN m we c 
Sweden .......- 20 19 9 Sec Sé Ge L- "e = 
Switzerland 384 379 207 a SS Du ES SEH = 
Taiwan GS Sc SR 313 811 480 m es En 
United Kingdom 756 748 898 66 66 71 SE =š ER 
Yugoslavia .... 1,656 1,896 617 1,876 1,856 2,616 516 510 472 

Total 8.212 7,858 3, 637 5,508 5,422 5,809 3,710 8,654 2,705 

Over 99.7% silicon: 

elgium- 

Luxembourg - 1 1 142 1 1 96 (1) (1) 18 
Canada 21 21 15 1 1 4 (1) (1) 5 
Czechoslovakia EN c us We za = 56 56 70 
Denmark 1 1 79 2 2 347 (1) (1) 134 
Franee 108 108 125 60 60 150 SC =S SEN 
Germany, West .. 81 81 7,012 87 87 6,639 30 30 2,054 
Italy = d DUE 8 8 263 1 1 48 
Japan 12 12 819 57 57 2.982 15 15 1.145 
Netherlands 220 220 115 ee zx 25 e 
Norway .....-- = 22 de 111 111 87 95 96 136 
Portugal Se "- = Së 43 48 48 aces ae as 
Switzerland = a e NN Sg n 1 1 210 

S. S8 pa we ais (1) (3) 130 SEH SS 
United Kingdom (3) (1) 11 Se = SR (1) (3) 16 
Yugoslavia .... n E zs 127 121 146 X Me ue 

Total 444 444 8,318 492 492 10,891 198 198 8,886 

Grand total .. 8,656 8,302 11,955 6,000 5,914 16,700 8,908 3,852 6,591 

r Revised. 
1 Less than Y unit. 
WORLD REVIEW 
Expansions of ferrosilicon and silicon comanganese production also increased, 


metal production facilities either carried 
out or projected for the near future were 
at least comparable in total with those in 
the United States. In some countries, ex- 
pansion appeared to be forestalled by con- 
cern about effects on the environment of 
the smelting facilities or the powerplants 
required to furnish additional electrical 
energy. 

Australia.—A new 45-MVA ferrosilicon 
furnace will allow Broken Hill Proprietary 
Co. Ltd. (BHP) to produce rather than 
import its ferrosilicon needs. The furnace, 
of Norwegian design, was part of an ex- 
pansion at the Bell Bay, Tasmania, plant 
of the Tasmanian Electrometallurgical Co. 
Pty. Ltd. (TEMCO), a BHP subsidiary. 
The plant, whose ferromanganese and sili- 


will be fed an additional 50,000 annual 
tons of local Tasmanian quartzite. About 
half of the increase in ferrosilicon manu- 
facture will be available for export. 

Other plans for new ferrosilicon produc- 
tion in excess of 50,000 annual tons at 
Electrona, Tasmania, were dropped, partly 
because of inflated costs. A plant was 
planned to be built in place of an existing 
carbide facility. Consolidated Gold Fields 
Australia Ltd. was a leading member of a 
consortium formed for the project, which 
at one point had attracted Norwegian in- 
terests. 

Canada.—Late in the year Chromasco 
Ltd. began operation at Beauharnois, Que- 
bec of a new ferrosilicon furnace of its own 
design and manufacture. The furnace, 
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mainly for 50% ferrosilicon, is a 24-mega- 
watt unit with a production capacity of 
about 30,000 annual tons. 

Construction began in June at Becancour, 
Quebec on a ferrosilicon and silicon metal 
plant by SKW Electro-Metallurgy Canada 
Ltd. (SKW-Canada). The plant was sched- 
uled to begin producing in the first part 
of 1976 about 60,000 annual tons to be 
divided about equally between ferrosilicon 
and metal. The plant will take advantage 
of hydropower and deep sea port facilities, 
and annually consume 130,000 tons of 
quartz. SKW-Canada is 85% owned by 
Suddeutsche Kalkstickstoff-Werke AG, 
Trostberg, West Germany, and 15% by 
A/S Ila og Lilleby Smelteverker, Trond- 
heim, Norway, both ferroalloy producers. 

Iceland.—Icelandic Alloys Ltd., a joint 
undertaking between the Government of 
Iceland and Union Carbide Corp., began 
building a plant on the southwest coast for 
production of about 50,000 annual tons 
of 75% ferrosilicon. The company was es- 
tablished on April 28, 1975, following 
parliamentary approval and more than 3 
years of preparatory work. Financing of a 
total capital investment of about $70 mil- 
lion was to be 55% by the Government and 
45% by Union Carbide. This is one of 
several projects envisioned by the Govern- 
ment to utilize hydroelectric resources un- 
der development. The company was to op- 
erate under terms similar to those accorded 
other comparable export industries. Union 
Carbide was to market the product mainly 
for sale to Europe. 

Construction was originally scheduled 
for completion in 1977-78. The plant is 
located at Grundartangi on Hvalfjordhur, 
a short distance north of Reykjavik, at a 
latitude roughly that of Trondheim, Nor- 
way. The plant was expected to use 
about one-third the output of the 150-MW 
Sigalda hydroelectric project, a new State- 
owned power station being built. 

Japan.—Japanese producers began the 
year seeking methods of assuring supplies 
of silicon materials at reasonable prices in 
the face of domestic productive capability 
about equal to demand. Contracting on a 
long-term basis between producer and con- 
sumer cartels was judged an effective way 
of stabilizing supplies and prices. However, 
as the year progressed, steel production 
and silicon requirements declined sharply. 
Ferrosilicon and silicon metal producers 
were forced to sell in the home market be- 
low cost, while reducing production to half 
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or less of capacity. The revised estimate for 
ferrosilicon production in fiscal 1975 was 
338,000 tons. Nevertheless, late in the year 
Ube Denki Kagaku began operating a 40- 
MVA ferrosilicon furnace rated at 33,000 
annual tons at Ube. | 

Korea, South.—A 28-MVA ferrosilicon 
furnace was started up in midyear by the 
Inchon Ferro-Alloy Co., a joint venture 
between the State steel company (Inchon 
Iron & Steel Co., Ltd.) and Japanese firms 
(Joetsu Denro Kogyo and Mitsui € Co., 
Ltd.). Building of the plant began in the 
latter part of 1974, production from which 
is expected to exceed 10,000 annual tons. 


Philippines.—Electro Alloys Corp., the 
first overseas manufacturing project of Jap- 
anese ferrosilicon producers, moved ahead 
towards beginning production in 1976. In 
midyear construction began on Mindanao 
of a ferrosilicon furnace rated at 13,700 
annual tons. The Philippine Laurel Co. 
owns 60% of Electro Alloys, while the 
balance of ownership is equally divided by 
the Japanese firms, Nippon Denko Co., Ltd. 
and C. Itoh & Co., Ltd. Output is expected 
to go mainly to Japan. Maria Cristina 
Chemical Industries (MCCI) began ferro- 


- silicon production from a 21-MVA unit on 


Mindanao in the latter half of 1975. MCCI 
also financed 60% of a new company 
(Mindanao Alloy Corp.) to produce ferro- 
silicon. Japanese interests provided the rest 
of the investment. Installation of two 25- 
MVA furnaces was projected to give a 
production capacity of 30,000 annual tons 
by late 1977. | 

South Africa, Republic  of.—Silicon 
Smelters (Pty.) Ltd. brought all three 25- 
MVA silicon metal furnaces into operation 
at its $30 million plant near Pietersburg, 
about 150 miles northeast of Pretoria. These 
Elkem units have already produced above 
the nominal capacity of 33,000 annual tons, 
although not yet on a sustained basis. Out- 
put from this plant is able to meet all 
present and foreseeable South African sili- 
con metal requirements. Presently about 
95% of the output is to be exported, one 
of the largest customers being the Alumi- 
num Co. of Canada, Ltd. (Alcan), one of 
the three owners of Silicon Smelters. 


U.S.S.R.—Western technical and finan- 
cial assistance, including that of U.S. fer- 
roalloy producers, was sought for a 60,000- 
annual-ton silicon metal plant to be located 
in Siberia. Negotiations have been under- 
way since the latter part of 1974 for this 
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and other ferroalloy and aluminum plants 
projected to be completed in 1980. Prod- 
ucts of the new plants are likely to be 
consumed within the U.S.S.R. and neigh- 
boring Eastern bloc countries. 
Venezuela.—Two projects, which be- 
tween them would ultimately lead to an- 
nual production of 100,000 tons of ferro- 
silicon, fell behind or were delayed beyond 
the original timetable. Production from the 
first of three units of a joint project between 
the Government and Sumitomo Shoji 
Kaisha (Japan) was anticipated in 1976, 
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with projections of final capacity of 50,000 
annual tons in 1978. A 1-year delay de- 
veloped for the Venbozel joint venture, 
and plans for attaining a production level 
also of about 50,000 annual tons were 
moved back to 1978. The Venbozel proj- 
ect, begun as a joint effort between the 
French company Nobel Bozel S.A. and the 
Venezuelan Corp. of Guyana (CVG), at- 
tracted Japanese interests for participation 
in constructing a third furnace. Scheduled 
production from the first furnace at Man- 
tanzas was delayed until 1977. 
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Silver 


By Harold J. Drake * 


Domestic mine production of silver in 
1975 totaled 34.9 million troy ounces com- 
pared with 33.8 million troy ounces in 
1974. The increase was accounted for 
mainly in metal from silver ore mining 
operations. Mine production of silver in 
Idaho rose 12%, while that in Arizona fell 
1%. These two States accounted for 58% 
of the total output in 1975. Other States 
reporting increased production included 
Colorado, 2196; Missouri, 6%, and Ne- 
vada, 8496. Declines were reported for 
Michigan 2%, Montana 25%, New Mex- 
ico 3496, and Utah 12%. 


Production of marketable silver at re- 
fineries, which used foreign and domestic 
concentrates and ores and scrap feed ma- 
terial, totaled 109.7 million troy ounces 
compared with 119.4 million troy ounces 
in 1974. A 4-million troy ounce decline in 
silver production from imported concen- 
trates and ores and a 9-million troy ounce 
decline in silver output from coins was not 
offset by increases in refinery output from 
other materials. Silver from scrap produced 
and recycled at refineries totaled 50.5 mil- 
lion ounces, a level only slightly higher 
than that of 1974. 


Consumption of silver declined 9% to 
160.4 million troy ounces. Industrial use 
was off 10% whereas coinage use nearly 
tripled. 

On January 2, 1975, the average price 
was 427.0 cents per ounce, and on De- 
cember 31, 1975, the average price was 
416.5 cents per ounce. The year high of 
522.5 cents per ounce was reached on 
August 7, and the year low of 391.0 cents 
per ounce on December 15. The average 


price in 1975 was 441.8 cents per ounce 
compared with 470.8 cents per ounce in 
1974. 

U.S. imports of silver totaled 90.4 mil- 
lion ounces, a level well below the 133.4 
million ounces imported in 1974, Exports, 
in contrast, rose 77% to 32.6 million 
ounces. 

Industry stocks at yearend totaled 34.6 
million ounces, a decrease of 14.7 million 
ounces from 1974. Treasury bullion stocks 
in the Bureau of the Mint were reduced 
by 3.0 million ounces to 41.0 million 
ounces. Department of Defense stocks 
available to defense contractors were 8 
million ounces. The total amount of silver 
in the national stockpile remained at 139.5 
million ounces with 117.8 million ounces 
available for disposal. Congressional ap- 
proval is required for disposal of silver 
from the national stockpile and in 1975 
it was not given. 

Trading volume on the New York Com- 
modity Exchange (COMEX) increased 
36% over 1974. The Chicago Board of 
Trade (CBOT) trading volume increased 
3496 over 1974. COMEX warehouse 
stocks increased 26% in 1975, while CBOT 
stocks nearly doubled. 

World mine production of silver totaled 
294.3 million ounces compared with 
294.9 million ounces in 1974. 

Legislation and Government Programs.— 
Silver remained eligible for exploration 
assistance of up to 7596 of approved costs 
under a program conducted by the Office 
of Minerals Exploration, U.S. Geological 
Survey. No loans were made in 1975. 


j: Physical scientist, Division of Nonferrous Met- 
als. 
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Table 1.—Salient silver statistics 


1971 1972 1978 1974 1975 
United States: 
Mine production . thousand troy ounces ... 41,564 37,233 37,484 88,762 84,988 
CHE thousands .. $64,258 $62,791 $95,883 $159,018 3154, 424 
Ore (dry and siliceous) produced: 
Gold ore thousand short tons .. 1,872 1,679 8,817 2,038 2,251 
Gold-silver ore ......--...----- o ---- 167 173 124 65 187 
Silver ore E EN en Ü ess 688 564 598 698 782 
Percentage derived from: 
Dry and siliceous ores =-=.. 87 81 80 80 85 
Base metal ores 68 69 70 70 65 
Refinery production 1 
thousand troy ounces -- 87,242 88,866 86,494 82,868 88,078 
pet O ---- 12,224 29,657 11,215 18,890 82,626 
Imports, general? ..........--.--- do 57,962 65,406 180,681 188,896 90,422 
Stocks Dec. 81: 
Treasury? 3 million troy ounces ... 48 46 45 44 41 
Industry 4 ... thousand troy ounces -- 185,835 152,255 130,111 vr 136,543 158,818 
Consumption: 
Industry and the arts do .... 129,146 151,663 196,886 r 176,027 157,650 
Coinage ~~~ ~~~ ee do 474 2.284 920 1.017 2.740 
Price’ + cxkncusawouceusue per troy ounce ..  $1.646 $1.685 $2.558 $4.708 $4.418 
World: 
Production ` thousand troy ounces .. 294,718 801,510 * 307,974 r 294,935 294,268 
Consumption 6: J 
Industry and the arts do .... 351,400 888,300 r 472,000 * 426,900 855,000 
Coinage . -2> 2-2... do .... 728,800 r 38,400 r 28,700 33,000 35,000 
r Revised. 


1 From domestic ores. 
2 Excludes coinage. 
3 Excludes silver in silver dollars. 


* Includes silver in COMEX warehouses and silver registered in CBOT warehouses. 


5 Average New York price—Source: Handy & 


s Market economies only—Source: 


Harman. 
Handy & Harman. 


DOMESTIC PRODUCTION 


Domestic mine production of recoverable 
silver increased slightly to 34.9 million 
ounces. This level of production provided 
2296 of U.S. demand in 1975. Idaho ac- 
counted for 4096 of the output, Arizona 
18%, and Colorado 10%. Missouri, Mon- 
tana, Nevada, and Utah, in the aggre- 
gate, accounted for 27%, and 14 other 
States accounted for the remainder. About 
3596 of the silver came from copper min- 
ing operations, 33% from silver ore, 15% 
from lead ore, and 14% from copper-lead- 
zinc ores. The remainder came from ores 
of gold, gold-silver, or zinc, and from old 
tailings. 

Refinery production of marketable silver 
totaled 109.7 million ounces, 55% of 
which came from concentrates and ores, 
both foreign and domestic, with the re- 
mainder coming from old scrap. Recovery 
from domestic ores and concentrates rose 
about 296, whereas recovery from imported 
ores and concentrates, continuing a decline 
begun in 1973, dropped 13%. Production 
of silver from coins retreated sharply from 


the very high levels of 1974 and was the 
reason for a 1296 drop to 49.6 million 
ounces of silver extracted from old scrap. 
Production from new scrap, 50.5 million 
ounces, was only slightly above that of 
1974. 

The 25 leading silver producers (table 
3) accounted for 8196 of domestic pro- 
duction. Four of the leading producers 
mined silver ores, while most of the re- 
mainder mined copper, lead, and zinc 
ores. Nine of the leading mines produced 
in excess of 1 million ounces each during 
the year. 

Hecla Mining Co., Wallace, Idaho, re- 
ported production of 4.2 million ounces 
of silver in metallic concentrates in 1975. 
Hecla’s Lucky Friday mine accounted for 
three-fifths of this output, and the com- 
pany's share of the Sunshine Unit area for 
one-third. Hecla's share of the Star-Morn- 
ing Unit area accounted for the remainder. 
The Lucky Friday mine produced 2.54 


? Hecla Mining Co. 1975 Annual Report. 28 pp. 


SILVER 


million ounces of silver from 173,245 tons 
of ore averaging 14.67 ounces of silver per 
ton. Both tonnage and grade were higher 
in 1975 than in 1974. Hecla's share of the 
Sunshine Unit area totaled 1.44 million 
ounces from 62,034 tons of ore averaging 
23.14 ounces of silver per ton. A tonnage 
increase in 1975 was accompanied by 
about a one-half ounce decline in grade. 

Production of silver from the Galena 
mine by ASARCO Incorporated totaled 
3.35 million ounces, a slight decline from 
that of 1974? ASARCO reported the com- 
pletion of its new Coeur silver mine in 
Idaho with a capacity to produce concen- 
trates containing 2.2 million ounces of 
silver per year. Production was scheduled 
for 1976. Construction of the Ontario 
mine, Park City, Utah, was completed. 
The mine, in which ASARCO has a 40% 
interest, has the capacity to produce 1.2 
million ounces of silver per year. 

Production of silver by The Bunker Hill 
Co., a subsidiary of Gulf Resources « 
Chemical Corp., rose 3% to 6.98 million 
ounces.* Most of the company's silver pro- 
duction came from the Bunker Hill mine 
which ranked as the eighth largest pro- 
ducer in 1975, and the Crescent mine 
which ranked as the eleventh largest silver 
producing mine. 
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The Anaconda Company reported that 
production of byproduct silver at its 
Berkeley pit in Montana totaled 2.35 
milion ounces, down sharply from the 
3.57 million ounces produced in 1974.5 
Adverse economic conditions continued in 
1975, and resulted in sharply curtailed 
copper mining by Anaconda which, in 
turn, led to curtailed silver production. 
The Berkeley pit was the fourth largest 
silver producer in 1975. 

Production at the Sunshine mine totaled 
5.13 million ounces, an increase of 1.28 
million ounces over that of 1974. The 
Sunshine Mining Co. operated the mine 
and distributed part of the output to Hecla 
Mining Co. The Sunshine mine was the 
largest silver producer in 1975. 

A new silver scrap plant with a daily 
productive capacity of 40,000 ounces of 
silver was completed.^ Using a hydrometal- 
lurgical extraction process, the plant will 
produce silver that meets anode, nitrate, 
and photographic standards. 


2 ASARCO Incorporated. 1975 Annual Report. 
pp. 
4 Gulf Resources & Chemical Corp. 1975 Annual 
Report. 36 pp. 
^ The Anaconda Company. 1975 Annual Report. 
pp. 
6 American Metal Market. Silvachem Completes 
New Scrap Plant. V. 82, No. 63, April 1975, p. 6. 
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Figure 1.—Silver production in the United States and Idaho and price per ounce. 


CONSUMPTION AND USES 


Consumption of silver in 1975 declined 
9% to 160.4 million ounces reflecting the 
generally poor economic conditions in the 
United States during most of the year. 
Contributing to the decline in consumption 
were high silver prices, more internal re- 
cycling, and substitution of lower cost 
materials for silver. 

Consumption of silver in photographic 
materials, the largest use category, declined 
796 to 46.1 million ounces. The photo- 
graphic industry increased the use of non- 
silver photographic processes, and also 
increased the recycling of silver. Use of 
silver in contacts and conductors in elec- 
trical and electronic products declined 
1396 to 27.2 million ounces. Consumption 
in coins, medallions, and commemorative 
objects in 1975, 7.2 million ounces, was 
one-third of that reported in 1974. 

Compared with 1974, consumption in 


electroplated ware declined 4.5 million 
ounces (3496), dental and medical sup- 
plies 0.9 million ounces (3796), brazing 
alloys and solders 0.9 million ounces 
(6%), and mirrors 0.8 million ounces 
(20%). 

The most significant use category, in 
terms of quantity, reporting an increase 
in consumption was jewelry which used 
7.6 million ounces more in 1975 than in 
1974. Jewelry use in 1975 totaled 12.7 
million ounces. Use in sterling ware was 
up 1.6 million ounces to 23.7 million 
ounces. Use of silver in catalysts rose 1.5 
million ounces to 8.8 million ounces. 
Minor uses reporting increased consump- 
tion were batteries and bearings. Silver 
use in coinage, which accounted for 2% 
of total consumption in 1975, rose to 2.7 
million ounces, compared with 1.0 million 
ounces in 1974. 


SILVER 


Electrical and Electronics 
31.5 


Blazing alloys 
and solders 


13.6 


Other and 
Miscellaneous 
26.9 
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Photographic materials 
46.1 


Sterlingware 
23.7 


Figure 2.—Silver consumption in the United States, 1975. 


STOCKS 


Total yearend stocks of silver were, ex- 
clusive of the strategic stockpile, 207.8 
million ounces compared with 186.7 mil- 
lion ounces at yearend 1974. By yearend 
1975, industry stocks had been reduced 
14.7 million ounces to 34.6 million ounces. 
Another 3 million ounces were disposed 
of as Treasury bullion stocks were reduced 
to 41.0 million ounces consisting of bullion, 
coin bars, and coinage metal fund silver. 
Stocks in registered vaults of COMES 


rose by 17.9 million ounces to 85.7 million 
ounces, whereas stocks in vaults of the 
CBOT nearly doubled to 38.5 million 
ounces. Department of Defense stocks at 
8 million ounces were a third higher than 
at yearend 1974. No action was taken by 
Congress to authorize disposal of the 117.8 
million ounce excess portion of the 139.5 
million ounces held in the strategic stock- 
pile. 


Belt Google 
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PRICES 


The price of silver in 1975 was subject 
to speculative pressures that caused it to 
rise in the first half of the year when de- 
mand was weak and fall in later months 
when demand improved. Inflation fears, 
the price of grain on the CBOT, the price 
of gold, and changes in the international 
currency market appeared to have far 
greater influence on the price of silver 
than did supply and demand. 

New York silver prices in 1975, as 
quoted by Handy & Harman, ranged from 
a low of 391.0 cents per ounce on Decem- 
ber 15 to a high of 522.5 cents per ounce 
on August 7. The average price for the 
year was 441.8 cents per ounce. The 
monthly average from January through 
April ranged from 419.2 to 435.7 cents 
per ounce. For the next 5 months, May 
through September, the monthly average 


range was 448.9 cents to 492.5 cents per 
ounce. Thereafter, the monthly average 
fell to 408.5 cents per ounce in December. 
By yearend, the price of silver had fallen 
10.5 cents to 416.5 cents per ounce from 
that prevailing at the beginning of the 
year. The fall from the year high in 
August amounted to 106.0 cents. 

Trading volume on the COMEX was 
14.5 bilion ounces during 1975, an in- 
crease of 3.9 billion ounces over 1974. 
The CBOT trading volume was 9.8 billion 
ounces, an increase of 2.5 billion ounces 
over that in 1974. 

Average monthly prices on the London 
Silver Market ranged from 409.0 cents 
per ounce in December to 493.5 cents 
per ounce in July. The average 1975 price 
was 444.2 cents per ounce. 


FOREIGN TRADE 


Exports of silver rose 7796 to 32.6 mil- 
bon ounces. Exports of refined bullion, 
which accounted for 69% of the total, 
nearly quadrupled and offset a 21% 
decline in exports of waste and scrap 
material which accounted for nearly all 
of the remaining exports. The United 
Kingdom, the principal foreign market in 
1975 for exported material, received 59%; 
Canada, 1096; West Germany, 10%; 


Japan, 9%; Belgium-Luxembourg, 5%; 
and Switzerland 4%. The remaining 3% 
went to 10 countries. Bullion was shipped 
mainly to the United Kingdom, West Ger- 
many, and Japan. The decrease in bullion 
imported by Canada in 1975 was at- 
tributed to declining need for silver for 
use in sterling coins commemorating the 
1976 Olympic games held in Montreal. 
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NET EXPORTS 
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Figure 3.—Net exports or imports of silver, 1950-75. 


Imports of silver totaled 90.4 million 
ounces compared with 133.4 million 
ounces in 1974. Refined bullion accounted 
for 6896 of total imports; ore and con- 
centrates, 23%; waste and scrap, 6%; 
and dore and precipitates the remainder. 
Imports in each of these import classes 
declined with bullion off 31%, and ores 
and concentrates off 3996. The principal 
source for imported silver in 1975 was 
Canada which supplied 34.3 million ounces 
equivalent to 38% of total imports. Mex- 
ico supplied 21.4 million ounces: or 24% 
of total imports, and Peru supplied 17.7 
million ounces or 2096 of total imports. 


WORLD 


World mine production of silver in 1975, 
including centrally planned economy coun- 
tries, declined 0.2% to 294.3 million 
ounces, as worldwide demand declined. 
The United States, Canada, Mexico, and 
Peru accounted for 51% of world output. 

World consumption of silver in 1975 
for industrial and coinage uses, exclusive 
of centrally planned economy countries, 
totaled 390.0 million ounces compared 
with 459.9 million ounces in 1974. A 
696 increase in use in coins was offset by 
a 17% decline in industrial use which 


Australia, Honduras, Japan, and Yugo- 
slavia, in the aggregate, supplied 14.0 
million ounces or 1596 of total imports. 
The remaining 396 was supplied by a 
number of countries including Chile, 
Southwest Africa, West Germany, the 
Philippines, and the Republic of South 
Africa. Most of the bullion imported in 
1975 came from Canada, Mexico, and 
Peru. Ore and concentrates came mainly 
from Canada, Peru, Australia, Honduras, 
Mexico, and Southwest Africa. Canada 
accounted for most of the imported waste 
and scrap. 


REVIEW 


accounted for 9196 of total usage in 1975. 
Total consumption. by market economy 
countries exceeded newly mined supply 
by 155.0 million ounces, according to 
Handy & Harman estimates. Secondary 
production supplied 4546 of the difference, 
Indian stocks, 3496; demonetized coin, 
1396; and U.S. and foreign governmental 
stocks, the remainder. 
Australia.—Production of silver rose 8% 
to 23.5 million ounces. Development of 


7 Handy & Harman. The Silver Market, 1975. 
60th Annual Review. 1975, 22 pp. 
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Mount Isa Mines, Ltd.'s, McArthur River 
lead-silver-zinc deposit in the Northern 
Territory, continued with the completion 
of underground access work and the 55- 
ton-per-day pilot plant. By yearend, it was 
reported that the deposit contained 315.0 
million ounces of silver, but a satisfactory 
metallurgical process for extraction had 
not been developed. The main shaft of the 
company's new Hilton lead-zinc-silver mine 
was completed and equipped. 

Canada.—Mine production of silver in 
1975 declined 9% to 39.1 million ounces. 
Production of silver at the Kidd Creek 
mine of Texasgulf Canada Ltd. was 9.2 
million ounces, about 12% below that of 
1974? At yearend, the mine contained 
an estimated 198.7 million ounces of silver 
above the 2,800-foot level. Diamond drill- 
ing in 1975, below the 2,800-foot level 
to delineate the ultimate depth of the ore 
deposit, continued to intersect ore. Texas- 
gulf Inc. continued diamond drilling of 
its large base metal sulfide deposits at 
Izok Lake and Hood River, Northwest 
Territories. At yearend, the limited ex- 
ploration had indicated 7 million tons of 
copper-zinc-lead ore containing 13 million 
ounces of silver at Izok Lake, and 820,000 
tons of copper-zinc ore containing 0.7 
million ounces of silver at Hood River. 
Further drilling was planned to determine 
the extent of both deposits. 

Mine production of silver by United 
Keno Hill Mines, Ltd., declined 1096 to 
2.9 million ounces? Ore reserves declined 
from 222,000 tons averaging 42 ounces of 
silver per ton to 208,000 tons averaging 
37 ounces per ton. Production of silver 
at the new Sturgeon Lake mine, a joint 
venture between Sturgeon Lake Mines, 
Ltd., and Falconbridge Copper Ltd., was 
0.977 million ounces from an ore reserve, 
at yearend 1975, of 1.8 million tons aver- 
aging 5.66 ounces of silver per ton.“ 


Seaforth Mines Ltd. began diamond 
drilling of the Porter Idaho silver property, 
near Stewart, British Columbia, which 
consists of three lode deposits, the Silver- 
ado, the Prosperity, and the Porter Idaho." 
Very high gold and silver values per ton 
were reported from preliminary exploration 
in the Bathurst area of New Brunswick." 
Gold values ranged from 19 ounces per ton 
to 32 ounces per ton, and silver values 
from 73 ounces per ton to 136 ounces per 
ton. 

Production of silver from mines 12 and 
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6 of Brunswick Mining & Smelting Corp., 


: Ltd., was 4.4 million ounces compared with 


2.9 million ounces in 1974.? Reserves at 
both mines totaled about 100 million tons 
containing about 274 million ounces of 
silver. The Geco Division of Noranda 
Mines Ltd. reported production of 1.7 
million ounces of silver in 1975. Ore re- 
serves reportedly contained 42.7 million 
ounces of silver. Production of silver by 
Mattagami Lake Mines Ltd. and Mattabi 
Mines Ltd., with which Noranda had op- 
erating interests, totaled 2.4 million 
ounces. The silver content of the ore re- 
serves of these mines totaled 36.2 million 
ounces. 

Dominican Republic.—Rosario Domini- 
cana, S.A., a subsidiary of Rosario Re- 
sources Corp., opened its new Pueblo Viejo 
base metal mine in June 1975.* Production 
of dore bullion included 109,465 ounces 
of silver and 195,941 ounces of gold. Re- 
serves of oxide ore totaled 29.2 million 
tons containing 20 million ounces of silver 
and 3.7 million ounces of gold. An addi- - 
tional sulfide ore reserve of 21.1 million 
tons contained 17.7 million ounces of silver 
and 2.4 million ounces of gold. Develop- 
ment of the sulfide ore was contingent on 
development of a satisfactory metallurgical 
process to treat the ore. 

El Salvador. Agreement was reportedly 
reached between Canadian Javelin Ltd. 
and the Government for compensation to 
Javelin for mineral rights and assets of 
the Cerro Colorado silver-bearing copper 
deposits discovered by Javelin. Javelin con- 
tinued to operate through a subsidiary, 
Minas San Cristobal, S.A., a gold-silver 
mine in El Salvador. 

Honduras.—Production of silver in 1975 
at the El Mochito mine of Rosario Re- 
sources Corp. totaled 3.5 million ounces 
compared with 3.7 million ounces in 1974, 
Ore reserves were increased during the 
year to 6.3 million tons containing 32.9 
million ounces of silver and 18,970 ounces 
of gold. The reserves also contain lead, 
zinc, and copper. 

8 Texasgulf Inc. 1975 Annual rt rt. 48 p 
M Falconbridge Nickel Mines, 1975 Annual 
P er p p of reference cited in footnote 9. 

n Northern Miner. Seaforth to Drill Silver Pros- 
pect. V. 61, No. 22, Aug. 14, 1975, p. 21. 

12 Northern Miner. New Bathhurst Area Discov- 

ry Runs im in ud jane Silver. V. 61, No. 27, 


Ser t. 18, 197 
BN Noranda ines Lid 1975 Annual Report. 40 


vi Rosario Resources Corp. 1975 Annual Report. 
pp. 
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Mexico.—Mine production of silver in 
1975 was 38.0 million ounces. The exten- 
sive expansion of mines and plants, and 
exploration efforts begun in recent years 
continued in 1975. As a result of these 
activities Mexico may become the largest 
silver-producing nation in the world. 

Lacana Mining Corp. was formed in 
September 1975 through the merger of 
Lacanex Mining Co. Ltd., Pure Silver 
Mines Ltd. and Tormex Mining Devel- 
opers Ltd.“ The new company has a 30% 
interest in the Las Torres silver-gold 
mining complex in Guanajuato, and a 40% 
interest in the La Encantada silver-lead 
mine in Coahuila in addition to mining 
operations outside Mexico. Annual silver 
production at the Las Torres complex was 
expected to reach 7.2 million ounces, when 
full production is reached in 1976, from 
an ore reserve containing 56 million ounces 
of silver and 434,000 ounces of gold. Silver 
production at the La Encantada mine in 
1975, totaled about 946,000 ounces from 
a 3.9 million ton ore reserve containing 
45.4 million ounces of silver. Expansion 
work at the La Encantada mine will in- 
crease annual production to 3.2 million 
ounces of silver. 

. Rosario Mexico, S.A. de C.V., 49%- 
owned by Rosario Resources Corp., con- 
tinued its expansion program at the 
Huautla silver-lead mine in Morelos.“ 
Scheduled for completion in late 1976, the 
new crushing plant will increase the pro- 
duction rate from 140 to 300 tons per day. 
Silver production in 1975 totaled about 
510,000 ounces. At yearend, exploration 
and development work had increased silver 
reserves by 10% to 8.2 million ounces. 

Explomin, S.A. de C.V., was conducting 
a feasibility study of the Real de Angeles 
property in Zacatecas.” Diamond drilling 
of the deposit indicated a reserve of 43 
million tons averaging 2.3 ounces of silver 
per ton, equivalent to 99 million ounces. 
If put into production, the property could 
sustain a production rate of about 6 million 
ounces of silver per year. 

Minera Mexicana de Avino, S.A., and 
Minera San Jose de Avino, S.A., operated 
its new copper-silver-gold mine north of 
Durango at near capacity in 1975.? The 
mill has a 500-ton-per-day capacity and 
processes ore from a 7.3-million-ton reserve 
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containing 20.9 million ounces of silver. 
Canadian Barranca Corp. conducted ex- 
ploration programs at the La Gloria mine, 
Torreon; the A Las Mil Una mine near 
San Pedro de Gallo; and the Tecolotes 
mine near San Luis del Cordero.” Sam- 
pling at the La Gloria mine indicated 
values of 8 ounces of silver per ton. At 
the Tecolotes mine, a 30,000-ton dump had 
an ore grade of 8.62 ounces of silver per 
ton. Canadian Barranca Corp. also had 
an interest in the El Palmarito mine, 
Sinaloa, where exploration and sampling 
indicated a reserve of 1 million tons con- 
taining 5.9 million ounces of silver. 

Production of silver at the Real del 
Monte mine, Hildago, was 3.5 million 
ounces in 1975, well above the level of 
1974. Reserves were estimated at about 
25 million ounces. The Lampasos mine in 
Sonora began operation in April 1975 and 
production is expected to reach 1 million 
ounces by 1976. 

Nicaragua.—Rosario Mining of Nicara- 
gua, Inc., a subsidiary of Rosario Resources 
Corp., recorded silver production at the 
Rosita mine of 383,667 ounces in 1975.9 
The company continued to explore the 
area around the mine with encouraging 
results and in the Coco River area where 
diamond driling outlined a large low- 
grade deposit of gold and silver. 

Peru.—Mine production of silver in 1975 
was 37.8 million ounces compared with 
40.2 million ounces in 1974. Development 
of the Cuajone copper project continued 
and the property was expected to be in 
production in 1976. In addition to primary 
copper, large quantities of byproduct silver 
will be produced. 

Philippines.—Johnson Matthey Chemi- 
cals Ltd. received financial backing for 
its planned gold and silver refinery at 
Quezon City.” The refinery will have an 
annual capacity of 450,000 ounces of 
silver and 600,000 ounces of gold. 


16 Lacana Mining Corporation. 1975 Annual Re- 
port. 23 pp. 

19 Page 8 of reference cited in footnote 14. 

17 Northern Miner. Placer Project in Mexico 
Rarna 4 State. V. 61, No. 27, September 

p. 49. 

18 Page 49 of reference cited in footnote 17. 

19 Page 54 of reference cited in footnote 17. 

20 Pages 10 and 13 of reference cited in footnote 


21 Chemistry and Industry. Philippines Gold and 
Silver Refinery. No. 8, Apr. 19, 1975, p 320. 
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TECHNOLOGY 


The Bureau of Mines continued its 
studies to develop economic methods for 
recovering silver and associated metals 
from low-grade or refractory ores. Much 
of the research dealt with heap leaching, 
activated carbon gold-silver recovery 
methods, and elevated-temperature pres- 
surized stripping of gold and silver loaded 
carbon. The carbon-in-pulp precious metal 
recovery process was successfully applied, 
on a pilot scale, to recover about 93% 
of the silver in 2-ounce-per-ton ore. Recov- 
erg rate in other tests exceeded 99%. 

Research on gold-silver bearing siliceous 
fluxing ore, formerly used in copper refin- 
ing in Montana, indicated that heap 
leaching followed by flotation of the resi- 
due recovered 89.7% of the gold and 84% 
of the silver, thereby offering the promise 
of continued operation for producers of 
the fluxing material. An improved strip- 
ping technique was developed for desorp- 
tion of gold and silver from activated 
carbon. The process uses alkaline alcohol 
instead of hot caustic cyanide, and both 
the rate and extent of stripping were 
improved. 

A promising technique was developed 
that extracted 91% of the total silver from 
calcines of a complex refractory oxide 
silver ore. Minus 100-mesh ground ore 
mixed with 5% NaCl was pelletized to 
form 10-mesh X 35-mesh furnace feed 
which was calcined at 600? C. Cyanidation 
of the calcine extracted 9196 of the total 
silver. 

In other research related to 1 gold 
telluride flotation concentrates were suc- 
cessfully treated by roasting with lime 
which allowed the gold to be removed by 
subsequent cyanidation without the emis- 
sion of sulfur and tellurium oxides to the 
atmosphere. Bureau of Mines researchers 
conducted studies on electronic scrap proc- 
essing with emphasis on mechanical bene- 
ficiation techniques to produce high-grade 
concentrated fractions of silver, gold, and 
other metals. It was found that silver could 
be recovered from stainless steel honey- 
comb aircraft scrap by shredding and 
electrolytic stripping. 

The high price of silver and other 
precious metals has caused suppliers of 
electroplating solutions to produce solu- 


tions containing less precious metals and 
to replace pure precious metals with less 
expensive alloys." Two new advances using 
silver were made in solar energy appli- 
cations.? Silver-backed mirrors were de- 
veloped that reflect 9096 of solar light 
rays making possible the development of 
more than 17 watts of energy per square 
foot of mirror. In the other development, 
silver was used to coat the inside of a glass 
container which created a green house 
effect when light rays hit the inside surface 
and were reflected as long wavelength heat 
rays that remained within the container. 
Silver was used to purify water by killing 
bacteria which cause internal and external 
infections.” 

A method was developed for refining 
silver matte to increase its silver, gold, and 
platinum-group metal content by reducing 
its copper, selenium, and tellurium con- 
tent.” The process uses oxygen or oxygen- 
enriched air to volatilize selenium and 
tellurium from the molten matte and 
borax-silica flux to lower the copper 
content. 


22 Chemical Week. Keeping Precious Metals on 
N V. 116, No. 17, Apr. 23, 1975, pp. 


23 The Mining Record. Two New Developments 
Use Silver in Solar Energy. V. 86, No. 22, May 
28, 1975, p. 1. I 

24 The Silver Institute Letter. Russians Focus on 
Wd for Pure Water. V. 5, No. 9, October 1975, 


B Sanmiya, T. S., D. G. Kerfoot, and R. R. 
E (assigned i IDEE NOM Nickel Co., 
Inc., New York, N fining Silver Bearing 
Residues. U. x Bac 3 2, ei Sept. 2, 1975. 


Table 2.— Mine production of recoverable 


silver in the United States, by month 
(Thousand troy ounces) 


Month 1974 1975 

AE Xa GE 2,654 8,048 
February .....-----..----- 2,921 2,108 
March .....-..---.----2.--- . 3,163 2,920 
April. caceria se 8,097 8,018 
J 3,123 2,904 
SËNN 3,074 2,993 
I!!! A 2,489 2,805 
Augus conocidas 2,101 2,842 
September 2222 2,718 2,867 
October -.... . 2,878 8,016 
November 222222 2,758 2,748 
December 2,789 3,079 
Total. (nuznaczicezssess 198,762 34,938 


1 Data do not add to total shown because of 
independent rounding. 
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Table 3.—Twenty-five leading silver-producing mines in the United States in 1975, 
in order of output 


Rank Mine County and State Operator Source of silver 

1 Sunshine Shoshone, Idaho Sunshine Mining Co Silver ore. 

2 Galena aane dO EE ASARCO Incorporated Do. 

8 Lucky Frida. do .........-- Hecla Mining Co Lead ore. 

4 Berkeley Pit Silver Bow, Mont .. The Anaconda Company .... Copper ore. 

5 Utah Copper ..... Salt Lake, Utah .... Kennecott Copper Corp Do. 

6 Bulldog Mountain Mineral, Colo Homestake Mining Co Silver ore. 

7 SierritA ........-- Pima, Ariz .......- Duval Sierrita Corp Copper ore. 

8 Bunker Hill ...... Shoshone, Idaho .... The Bunker Hill Co ........ Lead-zinc ore. 

H Buick _.... .. Iron, Mo 22 Amax Lead Co. of Missouri Do. 

10 Pima ..........--- Pima, Ariz ......-- Cyprus Pima Mining Co .... Copper ore. 

11 Crescent Shoshone, Idaho .... The Bunker Hill Co ......... Silver ore. 

12 Pan American ... Lincoln, Nev ...... St. Patrick Mining Co., Inc.  Lead-zinc ore. 

13 Star Unit Shoshone, Idaho The Bunker Hill Co. and Do. 

Hecla Mining Co. 

14 White Pine Ontonagon, Mich .. White Pine Copper Co Copper ore. 

15 Magma Pinal, Ariz .....--- Magma Copper Co Do. 

16 Copper Canyon Lander, Neu Duval Corp --.---.-..... Do. i 

17 Idarado Ouray and Idarado Mining Co Copper-lead zinc 

San Miguel, Colo. ore. 

18 Morenci ........-. Greenlee, Ariz ..... - Phelps Dodge Corp Copper, gold- 
silver ores. 

19 Tyrone Grant. N. Mee; dog . sese Copper ore. 

20 San Manuel ...... Pinal, Arz Magma Copper Co Do. 

21 Magmont Iron, Mo .....-.--- Cominco American, Ine Lead ore. 

22 Bur gin Utah, Utah .......- Kennecott Copper Corp Lead, lead-zinc 
ores. 

28 Ontario .........- Summit, Utah ..... Park City Ventures Lead-zinc ore. 

24 Leadville Unit .... Lake, Colo ASARCO Incorporated Lead-zinc ore, 
lead-zinc 
cleanup. 


25 Trixxe =-=- Utah, Utah ........ Kennecott Copper Corp .... Gold-silver ore. 
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Table 4.—Production of silver in the United States in 1975, by State, type of mine, 
and class of ore, yielding silver, in terms of recoverable metal 


Lode 
SEN Sec? Gold ore Gold-silver ore Silver ore 
ounces 
of silver) Short Troy Short Troy Short Troy 
ounces ounces ounces 
tons of silver tons of silver tons of silver 
Arizona 2 W W 21, 658 1.066 10,118 640 
Colorado Ges 62,854 774 e m 179,020 1,726,402 
Idaho P 2,066 1,740 W WW 520,230 9,324,787 
Michigan ER sa ae See a= = s 
Missouri M = am SS E = Gent 
Montana W 526 917 21,448 97,911 71,688 857,676 
Nevada a 297,775 9,401 50,478 215,779 991 18,147 
New Mexico T" W W 4,982 19,642 Sie = 
New York ......... ás = x = SE ee a 
South Dakota ...... DE 1,473,882 67,669 pon "e e = 
Other States! 1,216 414,153 184,882 38,444 341,449 47 709 
Total 1.216 2,251,256 264,888 137,010 675,847 782,089 11,423,261 
Percent of | 
total silver . (3) SCH 1 MN 2 ER 88 
Lode—Continued 
Copper ore Lead ore Zinc ore 
Troy Troy Troy 
Short Short Short 
ounces ounces ounces 
tons of silver tons of silver tons of silver 
Arizona 151.276, 119 6,155,669 W W -— Sa 
Colorado W W 900 1.915 W W 
Id bo 122,782 37,377 188,319 2,544,979 W 
Michigan 9,033,308 682,836 SR aa 2 oe 
Missouri .....-..---- -— == 8,467,794 2,525,042 == de 
Montana 19,261,701 2,151,969 209 8,897 ZS eee 
Nevada ....--.----- 6,822,922 701,940 W W 800 8,726 
New Mexico aum an an CAD ee €> 19,401,491 660,505 ee em em emp W w 
New York ....----- == ud TON ss 1,180,489 56,047 
South Dakota um am € an oe a -—— a a emm ane [E d aap 
Other States? ...... 27,416,782 1,740,652 1,774 5,888 2,068,684 807,556 
Total 288,835,055 12,080,448 8,658,996 5,081,171 8,199,923 867,829 
Percent of 
total silver = 85 iu 15 zu 1 
Lode—Continued 
Copper-lead, lead-zinc, 
copper-zinc, and Old tailings, etc. Total 3 
copper-lead-zinc ores 
Troy Troy Troy 
Short Short Short 
ounces ounces ounces 
tons of silver tons of silver tons of silver 
Arizona 97,208 41,722 65,773 25,477 151,779,891 6,285,854 
Colorado 973,711 1,432,599 2,490 5,435 1,400,159 8,366,000 
Idaho 1.073, 643 1,948,908 E gë 1,985,868 18,868,138 
Michigan E = — ne 9,003,808 682,886 
Missouri m = Ge Ses E 8,467,794 2,525,042 
Montana W W 605 1,918 19,856,203 2,616,626 
Nevada -...-..... 408,170 662,496 W W 7,576,398 1,608,785 
New Mexico Gë du v T" 19,553,198 792,050 
New Nork me == TIME se 1,180,439 56,047 
South Dakota ...... xis iz CS So 1,473,382 67,669 
Other States! ...... 2,442,425 884,308 18 140,574 81,717,182 9,119,090 
Total 4,990,152 4,970,028 68,881 73,399 258,428,812 84,987,582 
Percent of 
total silver . SS 14 Ss (2) xc 100 


W Withheld to avoid disclosing individual company confidential data; included in “Other States.” 

1 Includes Alaska, California, Illinois, Maine, Oklahoma, Oregon, Tennessee, Utah, Virginia, Wash- 
ington, Wisconsin, and States indicated by symbol W. 

2 Less than ½ unit. . 

3 Data may not add to State totals due to items withheld to avoid disclosing individual company 
confidential data. : ] . . 

4 Includes byproduct silver recovered from tungsten ore in California and fluorspar in Illinois. 
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Table 5.—Mine production of recoverable silver in the United States, by State 


New York 
Oregon 
South Dakota 
Tennessee 


(Troy ounces) 


1971 1972 1973 1974 
=š 8 28 828 547 
--- 6,169,623 6,652,800 7,199,251 6,355,528 
E 443,761 175,467 55,897 ,894 
D 3,889,748 3,663,832 3,598,209 2,783,978 
— 19,139,575 14,250,725 13,619,824 12,485,701 
eves 41,193 16,251 w W 
=s 670,052 785,100 850,273 642,944 
ee 1,660,879 1,971,530 2,057,732 2,387,250 
ss 2,747,557 3,325,052 4,349,869 3,512,161 
se 601,470 595,351 623,660 872,243 
x 782,441 1,016,880 1,111,269 1,194,800 
xs 17,928 25,070 54,345 64,463 
ag 3,790 2,252 1,282 8,925 
sa 106,785 99,992 71,939 62,474 
sa 131,349 83,466 73,104 20,053 
— 5,294,477 4,299,604 3,619,038 3,207,923 
M 962,646 269,262 197,050 170,990 
— 41,564,142 37,232,922 37,483,570 33,761,874 


1975 


W 
6,285,854 
8,866,000 


13,868,138 
W 


632,336 
2,525,042 


163,851 


34,937,582 


W Withheld to avoid disclosing individual company confidential data; included in “Other States.” 


Table 6.—Silver produced in the United States from ore, old tailings, etc., in 1975, 
by State and method of recovery, in terms of recoverable metal 


Ore and old tailings to mills 


SE GE ten p 
ore, o O ings, 
tailings, Recoverable E etc., : 
State — — T Thou- in bullion recoverable metal to smelters 
sand ————— 

oe short Amalga-  Cyani-  Concen- Thou- 

short tons 12 mation dation trates Troy sand Troy 

tons) (troy (troy (short ounces short ounces 

° ounces) ounces) tons) tons 
Arizona 3 169,245 3168,788 Sg 60,346 2,747,026 6,063,510 457 161,998 
California 29 28 248 8 2,858 73,780 1 5,570 
Colorado 31,400 31,396 1,967 16,429 154,207 3,310,673 4 86,931 
Idaho 2 1,936 1,933 Sieg Se 164,303 13,856,915 3 11,218 
Michigan ....... 9,033 9,033 = = 249,242 32,336 = 22 
Missouri 8,468 8,468 ES Be 904,245 2,525,042 a Gef 
Montana 19,380 19,262 == " 297,177 2,158,827 118 457,780 
Nevada ....----- 83421,7129 3421, 661 65 218,432 374,414 1,380,914 51 9,324 
New Mexico .... 319,586 319,513 e 2,928 661,104 769,969 73 19,753 
New Lor 1,247 1,247 ud i 144,671 56,047 a ae 
South Dakota ... 1,473 1,473 Das 67,669 == — SH as 
Tennessee ` 4,741 4,741 e e 217,058 53,752 a uas 
Al 27,752 27,609 = == 637,750 2,500,024 143 821,706 
Other States .. 1,658 1,652 18 54,865 108,277 104,878 6 3,049 
Total 287, 660 286,804 2,293 420,077 6,662,827 83,486,667 856 1,027,329 


1 Includes some nonsilver-bearing ore not separable. 
2 Excludes tonnages of fluorspar, tungsten, and uranium ores from which silver was recovered as 


a byproduct. 


3 Includes ore from which silver was recovered by heap leaching. 
* Includes ore from which silver was recovered by vat leaching. 
5 Includes Illinois, Maine, Oklahoma, Oregon, Virginia, Washington, and Wisconsin. 
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Table 7.—Silver produced at amalgamation and cyanidation mills in the United States 


and percentage of silver recoverable from all sources 


Bullion and precipi- 


Silver recoverable from 


tates recoverable all sources 
Year (troy ounces) (percent) 
Amalga- Cyani- Amalga- Cyani- Smelt- 

mation dation mation dation ing 1 
111111 22 993 106,785 (2) 0.26 99.74 
1972 eege 2,490 99,992 0.01 27 99.72 
1978: ( 8,536 260,846 01 70 99.29 
1004. ee eels 2,467 335,909 01 99 99.00 
111 uan pim 2,208 420,077 ¿01 1.20 98.79 


1 Crude ores and concentrates. 
2 Less than 14 unit. 


Table 8.—Silver produced at refineries in 


the United States, by source 
(Thousand troy ounces) 


end use 


Source 1974 1975 Final Use 1 

Concentrates and ores: Electroplated ware 
Domestic 2 32, 368 33,073 Sterling ware 
Foreign 2 80,970 27,004 Jewelry `. 2 
Photographie materials 
Total! .......----- 63,988 60,078 Dental and medical supplies 
Mirrors 
i. ass 15,900 7,004 Brazing alloys and solders . 

Other . - r 40,160 42,671 Electrical and electronic 

products: 

Totali __ . r 56,059 49,574 Batteries 
Contacts and conductors 
Total net Bearings „=-=. 
production? ..... 119,397 109,652 Catalyst .- . =- -= 

New scrap ..------.--.-- r 49,881 50,520 Coins, medallions, com- 
memorative objects ..... 
Grand total! _. _ 169,278 160,172 Miscellaneous: 

r Revised. Total net industrial 

1 Data may not add to totals shown because of consumption ...... 
independent rounding. Coinage ee mo 


Total consumption .. 


r Revised. 
1 End use 
fined silver. 


as reported by 


(Thousand troy ounces) 


1974 


13,177 
22,147 
r 5,102 
49,579 
2,401 
3,947 
14,514 


7,293 


r 21,432 
519 


r 176,027 


1,017 


Table 9.—U.S. consumption of silver, by 


1975 


8,150 
13,582 


3157, 650 


2.740 


r 177,044 3160, 390 


converters of re- 


2 Includes silver-bearing copper, silver-bearing 


lead anodes, ceramics, paints, 


s Data do not add to total shown because of 


independent rounding. 


Table 10.—Value of silver exported from 


and imported into the United States 
(Thousand dollars) 


Year Exports Imports 
1 27,688 330,456 
¡E WEE 81,651 623,794 
1978. Lloseaemssu saisis 147,567 894,036 
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Table 11.—U.S. exports of silver in 1975, by country 


(Thousand troy ounces and thousand dollars) 


Ore and Waste and Refined 
Country concentrates sweepings bullion 

Quantity Value Quantity Value Quantity Value 
Argentina 2222222 Hu ER ae TE 71 328 
Australia 2 SE eg 1 1 S za 
Belgium- Luxembourg 8 38 1.708 7,470 (1) 2 
Brasil 2c2colaweeseaeee m ES 17 56 612 2,977 
Canada __.. Al 85 2,669 11,976 661 2,792 
Fee 8 Sa = 10 45 ER T 
Germany, West b 19 881 1,479 2,805 12,542 
Haly ci ne a M Her = Ge 2 6 
, =s "E 1,690 7,824 1,254 5,979 
Korea, Republic of ........ Ss uE 5 18 ae Ss 
Mexico E EM (1) 1 ee == 
SPA aa = Ss Ss == 64 292 
Sweden eee metes ae SS 149 481 2 i 
Switzerland . 9 50 1,159 5,549 5 25 
United Kingdom — = 2,158 8,889 17,147 79,142 
Venezuela - Sei sc ag Si (2) 1 


ee! 68 192 9.942 43,289 22, 621 104,086 
1 Less than 14 unit. 


Table 12.—-U.S. general imports of silver in 1975, by country 


(Thousand troy ounces and thousand dollars) 


Ore and Waste and Dore and Refined 
concentrates sweepings precipitates bullion 
Country nun Gun aa ae Ga a 
uan- uan- uan- uan- 
tity Value tity Value tity Value tity Value 
Argentina .-....... = DEN Te e x A 48 222 
Australia „n... 2,044 8,976 (1) 1 "E aa 96 419 
Belgium- Luxembourg TE me E a Z EN 29 122 
Bolivia 22222 101 514 — e Së Ge Sa de 
Brazil __. .. sa a J2 41 177 T NUM 8 45 
Canada maamme mmnm‘ 7,805 34,268 4,600 19,332 416 1,946 21,500 94,720 
AA eege 84 399 a ES 209 941 286 1,486 
Colombia 2 18 77 tt = ER ES d A 
Denmark 107 428 = ER ES dees ES 
France en e Ge T 1) 1 š Se 
Germany, West ae de 232 1,404 (1) 1 MS Ze 
Greece Lr TM "ES Ex E 
Honduras 2,658 7,855 = M 127 558 E am 
Hong Kong . aad sS 4 13 De Sa es SS 
Y iS = 25 3 13 d EN 2 10 
Ina!!! 88 ES en da z ss sal 66 330 
Jamaica .. S = 8 8 e e m EM 
Japan "— mus 176 649 563 2,430 5,056 22,778 
Korea, Republic of a im TUR es -z T 65 807 
Mexico . 1,602 7,046 285 1,282 80 848 19,444 87,605 
Netherlands oe ER de 7 28 PUN us 1 b 
Nicaragua 61 261 "Td a 15 66 — as 
Norway 34 109 Ge sa oe san Y Ka SS 
Panama go 8 8 47 Sa ua 1 2 
PIL A IS 5,338 22,049 P ss 766 3,054 11,596 60,818 
Philippines -....... 180 792 18 75 S e Ge 2 
Poland _....... . == SH wi See = ms 101 472 
Singapore as SS 2 8 = Se oe ZR 
South Africa, 
Republic of .........- 196 769 Za = == ds sz T 
Sod West Africa 971 4,196 d E -- sia = oe 
a n . e om ep om -— =æ Gs w e em, 
Switzerland AA Z Së KE WS 10 43 29 159 
Taiwan .. . ¿= wm 1 8 — Ss a Se 
United Kingdom . 8 14 13 58 2 8 5 16 
Venezuela 2 M 3s 8 41 ~~ ge -— E 
Yemen (Aden) (1) 2 Gë ao e s E SES 
Yugoslavia .... TE m M E me a 8,296 14,748 
Total --- 21,197 87,755 5,408 28,186 2,188 9,891 61,629 274,254 


1 Less than 14 unit. 
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Table 13.—Silver: World production! by country 


(Thousand troy ounces) 


Country 3 1978 1974 1975 P 
North and Central America: 
Caneds a aa 47,488 42,810 89,101 
Costa: RICA ianuae eee cde inim ß (3) 8 e 8 
Dominican Republic `. 2222222222222. Ber ES 109 
Ar 128 168 e 150 
Guatemala 9 ns A DE E EE 10 10 10 
A ³WA ³ SAA sss 17 20 20 
Hen x 1 a as sss 3,152 3,661 3,802 
¿A ee 38,788 37,546 38,029 
Nie ]ðͥU ia 180 7 324 
United , . 2K r 37,827 33,762 34,938 
South America: 
Arr. ð A 2,441 2,000 e 2,000 
h so os 5,808 5,385 5,464 
Bree ee 322 251 e 250 
ei AER 5,035 6,646 6,263 
Colombia E see . . ß e r 7 88 
EGUBRdOP AA ³ -m. A ERE EE 5 5 e 40 
A WEE E AA 42,021 40,249 87,788 
Europe: 
Austria WEEN 192 s Z 
IU A ⁵³ ⁵ A 800 800 800 
Czechoslovakia 1.100 1,100 1,100 
Pinland REH 798 810 744 
Re AN AA AI r 1,656 1,521 e 1,500 
Germany, East eee 4,000 3,000 2,000 
Germany, West . 1,446 1.285 e 1,200 
Greece ón 588 575 480 
Greenland ascos ca 120 890 880 
Hungary GE 7 7 7 
Ireländ A ß aa a 1,839 1,980 1,384 
|^): eet 1,349 1,308 e 1,200 
Poland. . . . a 4, 800 6,000 6,500 
lll ⁵ðIU d ³ K Nae, eR r 126 2 3 
ND ³oÜ¹W»¹A¹A i ees 1.100 1.100 1.100 
BOG 6 aem EREMO ... r 4,157 4,099 53,525 
Sweden Gs cs es as a S 3) ³ĩVA ³·¹ AA ies r 4,789 4,545 e 4,800 
%%% EES 41,000 42,000 48,000 
Yugoslavia won E dde M E Edi cece ee T ĩðͤ Miu E EL E EE — = 4,902 4,102 , 
Africa: 

AAA ⁵² 6A 170 r 140 200 
Kenya. antro a 8 (3) 20 e 20 
% ²w. EE OS r 3,882 3,064 e 8,560 
Rhodesia, Southern s EN EN NN EEN En 169 156 e 150 
South Africa, Republic of ENEE En 8,652 2,699 3,084 
South West Africa, Territory of 1,563 81,556 1,500 
Tanzania eco odas (3) (3 (3 
o A T.... 8 190 186 e 130 
Zaire — —— ³¹w¹1 u — —————— A ð 1.995 1.649 2.291 
. ³Ü.w¹ . ³ ³ Üü T 78 8 98 

Asia: 
DUO egg ] ³ Ah AA 754 722 775 
China, People’s Republic of J... J. J. J. 800 800 800 
el, LIESERER r 187 147 e 135 
Indonesia AAN ð AA r 819 1,074 e 1,000 
ADAN. vrai r 8,554 7,314 8,649 
Korea, North 0 700 700 
Korea, Republic of 1,490 1,291 1,504 
Philippines AAA A r 1,891 1,706 1,620 
TSIWON: seen ee ao ee 93 3 
Oceania: 
Austral ad 22,423 21,697 23,587 
A ASI II 80 27 26 
New Zealand 49 2 ° 2 
Papua and New Guinea o nn 1,681 1,628 1,357 
Total: «isidro id as r 807,974 294,985 294,268 


° Estimate. p Preliminary. r Revised. 

1 Recoverable content of ores and concentrates produced unless otherwise noted. 

2 In addition to the countries listed, Ghana, Mauritania, Thailand, and Turkey produce silver, but 
information is inadequate to make reliable estimates of output levels. 

3 Less than Lé unit. 

< Includes production by the State mining company (COMIBOL) plus the exports of medium 
and small (private sector) mines. 

5 Smelter and/or refinery production. 

6 Output of Inyati mine only. 

7 Data represent recoverable content of Tsumeb Corp. Ltd. concentrates as well recovery from 
copper refinery sludges. 

8 Includes estimate for Klein Aub Koper Maatskappy Ltd. 

9 Includes recovery from copper refinery sludges. 


Slag — Iron and Steel 


By Walter Pajalich * 


Combined output of both types of slag 
declined 15% in quantity and 7% in value 
below 1974 levels. Production of iron slag 
declined 15% in quantity and 7% in value, 
whereas that of steel slag decreased 18% 
in quantity and 20% in value. The ton- 
nage of screened, air-cooled iron slag de- 
clined 15%, whereas the tonnage of gran- 


ulated and expanded iron slag declined 
16%. 


The price per ton of iron slag increased 
10% and steel slag decreased 3%. Despite 
a price increase, iron slag continued to be 
strongly competitive with similar construc- 
tion materials. 

A sharp gain in exports was recorded; 
volume rose 16996 and value more than 
doubled. No imports of slag were reported 


in 1975. 


Table 1.—Iron-blast-furnace slags processed in the United States, by type 
(Thousand short tons and thousand dollars) 


Air-cooled 
Year Screened Unscreened 
Quantity Value Quantity Value 
1978 23,692 50,737 1.279 1.512 
1974 2:22 25.557 56, 431 669 796 
19795822222 21.616 52,442 626 944 
Source: National Slag Association. 


Granulated Expanded Total 
Quantity Value Quantity Value Quantity Value 


1,852 6.936 28.822 62,852 


1.999 3,667 
2,081 4.442 1,573 6.461 29,880 68,130 
1.780 4,335 1,802 5.934 25,324 68,655 


DOMESTIC PRODUCTION 


The volume of iron slag processed in 
1975 was 25.3 million tons valued at $63.7 
million, compared with 29.9 million tons 
valued at $68.1 million in 1974. Produc- 
tion of the principal type of iron slag— 
screened, air-cooled slag—totaled 21.6 mil- 
lion tons valued at $52.4 million, repre- 
senting declines of 15% and 7%, respec- 
tively, from the production and value levels 
of 1974. Output of unscreened, air-cooled 
material declined slightly. Of the 12% of 
iron slag processed using water techniques, 
granulated slags declined to 1.8 million 
tons valued at $4.3 million, whereas ex- 
panded slags declined to 1.3 million tons 
valued at $5.9 million. Steel slag declined 
18% to 7.3 million tons and the value de- 


clined 20% to $9.0 million. 

A total of 50 companies operated 74 air- 
cooling, 7 expanding, and 10 granulating 
slag plants. Slag-encrusted iron reclaimed 
magnetically by slag processors for resmelt- 
ing totaled 2,667,929 tons. The 1,843 plant 
and yard employees in the industry worked 
2,486,397 man-hours. 

About 2296 of all slag was produced in 
Pennsylvania, 2196 in Ohio, and 2496 in 
Illinois, Indiana, and Michigan. The re- 
maining 33% came from Alabama, Cali- 
fornia, Colorado, Kentucky, Maryland, 
New York, Texas, Utah, and West Vir- 
ginia. 

1 Mining engineer, Division of Nonmetallic Min- 
erals. 
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Table 2.—Iron-blast-furnace slags processed in the United States, by State 
(Thousand short tons and thousand dollars) 
Screened and air-cooled AM types 
Year and State — 
Quantity Value Quantity Value 
1974 
O16: 222 aan EE 5,038 : 12,515 6,109 15,646 
eee, . ß E diu mda 5,168 12,960 6,712 16,101 
Illinois, Indiana, Michigan 22222222 5,916 11,841 6,705 15,159 
Other Safe eegene 9,435 19,115 10,854 21,224 
Total: as Geen 25,557 56,431 29,880 68,180 
1976 
G a 4,083 10,487 5,864 18,848 
Pennsylvania `. . . pn EE 4,281 11,042 6,184 17,899 
Illinois, Indiana, Michigan 8 6,046 14,464 5,540 18,638 
Other Stages ede duuaa GER 7,206 16,449 8,236 19,270 
Total: aparcar ß EE 21,616 52,442 25,824 - 63,655 
1 Includes Alabama, California, Colorado, Kentucky, Maryland, New York, Texas, Utah, and 
West Virginia. 
National Slag Association. 


Source: 


CONSUMPTION AND USES 


As in past years, nearly all of the slag 
produced in the manufacture of pig iron 
and steel was either recycled or used by 
the construction industry. 

A 15% decrease in overall consumption 
of screened, air-cooled iron slag was ac- 
counted for principally by a 5% decrease 
in. shipments for highway and airport con- 
struction, a 44% decrease in use for port- 
land-cement concrete construction, and a 
31% decrease in bituminous construction 
use. Together, these uses accounted for 
12% of the total consumption of this type 
of iron slag. Most recorded uses declined 
for the year. Consumption of unscreened, 
air-cooled iron slag declined 6%. The 
principal use, highway and airport con- 
struction, recorded an 8% decline, and 
numerous minor applications nearly disap- 
peared. 

The volume of granulated iron slag con- 
sumed declined 14% and that of expanded 
iron slag declined 17%. In its principal 
use, highway construction, granulated slag 
was down 30%. Some uses for granulated 
slag recorded gains. In the principal use 
for expanded slag, concrete block manu- 
facture, consumption was down 17%. All 
other significant uses of expanded slag re- 
corded declines. No expanded iron slag 


was reported for use in manufacture of 
cement. 

Consumption of steel slag was 18% be- 
low that of 1974, and was characterized 
by fluctuations throughout its range of 
uses. Use as paved-area base, miscellaneous 
base, and bituminous mixes was 33% less 
in 1975. There was a significant increase 


in use as highway base. No steel slag was 


used in agriculture in 1975. 

Laboratory research programs indicated 
that a satisfactory base stabilization process 
has been developed using ground pelle- 
tized blast furnace slag (30%) and air- 
cooled blast furnace slag (7096) with suit- 
able mixture of water. Pelletizing involves 
expanding the molten blast furnace slag 
under water sprays on a feed plate and 
passing this pyroplastic material over a 
pelletizing drum to form glassy pellets with 
cementitious properties. The cementitious 
nature of such ground pelletized slag makes 
it a viable alternative to the use of asphalt 
and portland cements for base stabilization 
applications and brick manufacture, with 
a considerable saving of energy. 

P. Cottsworth, and C. S. Kim. 
Ground mery Je Jo R Slag Base Stabilization. Prepared 
for the International Conference on Slags. Scorias 


and Waste Products, Mons, Belgium, Sept. 10-12, 
1975, 18 pp. 
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Table 3.—Shipments of iron slag in the United States, by method of transportation 


1974 1975 
Method of transportation Thousand Percent Thousand Percent 
short tons of total short tons of total 
Tall: tee E A A s, ue DE 6,845 28 6,129 24 
Truck cascada 21,891 73 18,142 72 
Waterway ---.--..-- SE 1,144 4 1,058 4 
Total: aura cda iris 29,880 100 25,824 100 


Source: National Slag Association. 


Table 4.—Air-cooled iron slag sold or used by processors in the United States, by use 
(Thousand short tons and thousand dollars) 


1974 1975 
Use Screened Unscreened Screened Unscreened 
Quantity Value Quantity Value Quantity Value Quantity Value 


Aggregate in— 
Portland cement concrete 
construction 2.887 7,200 = MS 1,620 4,572 sa us 
Bituminous construction 
(all types) .......----.- 4,948 11,878 ET = 8,896 8,911 CH e 
Highway and airport 
construction? ........--- 11,025 23,802 589 725 10,504 25,516 539 847 
Manufacture of concrete 
eee ⁵ĩðͤ 433 1,116 a s5 343 1,007 — =s 
Railroad ballast .....-....-.-.- 4,027 6,861 EN as 4,029 7,490 6 18 
Mineral wool an ep a> UP e em an OD CD aD Qp em e ODD DD 585 1,457 ow ee 589 ` 1,848 a ep e 
Roofing slag: 
Cover material ..........- 269 947 Ge = 282 1,072 ous ee 
Granules -... .... ee 3 15 SZ Sa 6 21 EH Ge 
Sewage trickling filter medium . 28 55 ze deg 29 47 Ss - 
Agricultural slag, liming ..... 1 2 SS SCH 2 3 Gë = 
Other uses E 1,356 8,598 80 71 866 1,955 81 84 
TOTAL nin nacio 25,557 56,431 669 796 21,616 52,442 626 944 


1 Other than in portland cement concrete and bituminous construction. 
Source: National Slag Association. 


Table 5.—Granulated and expanded iron slags sold or used by processors 


in the United States, by use 
(Thousand short tons and thousand dollars) 


1974 x 1975 
Use Granulated Expanded Granulated Expanded 
Quantity Value Quantity Value Quantity Value Quantity Value 


Highway construction and fill 


(road, ete.) ~~~ ~~. 1,876 2,264 SH z6 959 2,032 G dm 
Agricultural slag, liming 50 123 22 re 52 129 RR uE 
Manufacture of cement 

(all types) 2. 313 1,832 179 °626 1228 1,201 — s6 
Lightweight concrete .......... "e ue 19 66 BEN zm 162 841 
Aggregate for concrete-block 

manufacture 136 418 1,816 6,616 230 429 1,092 4,976 
Other uses ee Ee ANN 206 305 59 153 811 544 48 117 

Total cursa 2,081 4,442 1,578 6,461 1,780 4,885 1,802 56,984 

e Estimate. 


1 In addition, air-cooled slag was used in the manufacture of portland cement—258,000 tons in 
1974 and 47,400 tons in 1975. 


Source: National Slag Association. 
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Table 6.—Steel slag sold or used by processors in the United States, by use * 
(Thousand short tons and thousand dollars) 


1974 1975 
Use 

Quantity Value Quantity Value 

Railroad: bal ass 689 943 613 745 
Highway base or shoulder 1,888 2,445 2,701 8,239 
Paved-area base ----2222222222------- 2,190 2,516 1,514 2,201 
Miscellaneous base or fill J J J een 2,893 3,027 1,947 2,233 
Bituminous mixe 222 501 752 280 813 
Agricultural __ U . . J EE 167 707 DN —-— 
Other uses oce rH PONE 544 805 247 234 
Total A 8,862 11,195 7,802 8,965 


1 Excludes tonnage returned to furnace for charge material. 
Source: National Slag Association. 


PRICES 


Slag producers reported generally rising 
prices in 1975 in nearly all slag applica- 
tions. The overall average f.o.b. plant price 
for iron slag rose from $2.28 per ton in 
1974 to $2.51 per ton in 1975. The price 
of steel slag dropped slightly from $1.26 
per ton to $1.23 per ton. 

The average price of screened, air-cooled 
iron slag in 1975 was $2.43 per ton com- 
pared with $2.21 per ton in 1974. For ag- 
gregate use, the average price rose 11% to 
$2.52 per ton; for railroad ballast, 9% to 
$1.86 per ton; and mineral wool, 26% to 
$3.14 per ton. A 28% increase in the price 
per ton of unscreened slag used for high- 
way construction was recorded in 1975. 

The average price of granulated and ex- 
panded slags was 15% and 11% higher, 
respectively, than that of 1974. The price 


of granulated slag used in highway and air- 
port construction, the principal use, rose 
28% to $2.12 per ton; prices for other 
major uses generally increased. Price in- 
creases were recorded for expanded slag in 
the manufacture of concrete block and 
lightweight concrete. 

Highway, paved-area, and miscellaneous 
base uses accounted for about 84% of the 
total use of steel slag. Price decreases for 
steel slag ranged from $0.10 per ton to 
$0.53 per ton in 1975. Increases ranged 
from $0.10 to $0.30 per ton. Steel slag 
used for railroad ballast decreased $0.15, 
highway base $0.10, bituminous mixes 
$0.38, and other uses $0.53 per ton. Ma- 
terial used for paved-area base increased 
$0.30 per ton and miscellaneous base or 
fill increased $0.10 per ton. 


Table 7.—Average value of iron slags sold or used by processors in the United States, by use 
(Per short ton) 


Air-cooled 
Use Screened Unscreened Granulated Expanded 
1974 1975 1974 . 1976 1974 1975 1974 1975 
Aggregate in— 
Portland cement concrete 
construction .......----- $2.49 $2.82 a LS == cus Ze ás 
Bituminous construction 
(all types) .............- 2.30 2.62 2s Se Sa SN c e 
Highway and airport 
construction? ! 2.16 2.48 r $1.28 $1.57 r $1.65 $2.12 A P 
Manufacture of concrete 
block ........ ... ccc r 2.58 2.94 =s A r 3.07 1.87 Y $4.27 $4.56 
Lightweight concrete SR GES Ges uf SS Së 3. 5.19 
Railroad ballast . r 1.70 1.86 Šā 2.17 ae oor a — 
Mineral wool ll! eene 2.49 3.14 a 2 Sm SS Sa RUN 
Roofing slag: 
Cover material 8.52 4.62 Ge ae = = — * 
Granules .......-.-------- 5.00 8.50 ze TE SE Eë oar = 
Sewage trickling filter medium. 1.96 1.62 ES =s 55 = Sc as 
Agricultural slag, liming ...... .00 1.50 BS MN 2.46 2.48 E = 
Other uses 2.65 2.26 r .89 1.04 1.48 1.75 r 2.59 2.44 
r Revised. 


1 Other than in portland cement and bituminous construction. 


Source: National Slag Association. 
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FOREIGN TRADE 


Exports of iron and steel slag increased 
sharply to 139,516 tons valued at $5.5 mil- 
lion. Nevertheless, exports were equivalent 
to only 0.4% of the quantity and 8% of 
the value of domestic production of slag. 

The high unit value for exported slag, 
$39.46 per ton on the average, was indica- 
tive of the high metal content of the ma- 
terial. Increased exports to Canada and 


Japan accounted for nearly all of the in- 
crease in quantity and value of exports. 
About 88% of the exported material went 
to these countries; Canada alone accounted 
for 55%. Other countries receiving sig- 
nificant quantities were Belgium-Luxem- 
bourg, Mexico, and Guatemala. 

Imports of slag in 1975, if any, were not 
reported in official statistics. 


Table 8.—U.S. exports * of slag, dross, and scaling from the manufacture of iron and steel 


1974 1975 
Country 
Short tons Value Short tons Value 

Argentina AAN 61 $555 S M 
Auma!!! 591 6.267 19 $1,500 
Bahamas. MAN xe SS. TS sassa ss 150 4,95 a 
Belgium-Luxembourg ....--——-------------- 544 177,417 9,422 1,040,199 
O MONET ß —— 2 700 dd — 
ͤ , ³¹ AA = M 21 29,048 
Canada <> ap eg æ a —— 2 — gp D GP CD A OD em OD CD o em OD OI 0 o OD 9 D 37,303 1,308,461 76,770 8,031,076 
eee, x A O 1 1,155 1,184 
Dominican Republic NS RES 11 1,488 
Guatemala ......... - 278 4,777 1,855 58,672 
Laly geseet O A 20 695 E 
rr cd meu dm sm ES EEN 1 611 45,798 648,164 
MEXICO. acciona 12,087 835,741 5,746 516,183 
Netherlands ...-..... . . . .. . .. Eed 8 1,850 5 7,958 
e BT: - 62056552 ed a ees eee 40 8,000 HS m 
Pakistan . Wd qas ade 46 51,482 Gees wes 
Panama A SZ ee SE en 1 1,408 
South Vietnam 165 26,758 a Soe 
III/ y gm e oe See Se = 25 2,016 
United Kingdom =>... 461 96,787 819 170,845 
Venezuela ð³ ↄ y casa adde cess 38 8,069 22 1,760 

Total. vasc dee 51,902 2,528,775 139,516 5,505,890 


1 No imports in 1975. 
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Sodium and Sodium Compounds 


By Charles L. Klingman * 


The year 1975 was not a normal one 
for the production and consumption of 
sodium compounds. Smaller demands in 
nearly all uses restricted production, but 
at the same time prices were significantly 
higher. A summary of the quantity and 
value, based on yearend prices, of natural 
sodium compounds and metallic sodium 
produced in 1975 is as follows: 


Production Value 
(thousand (thousand 
- short tons) dollars) 
Soda ash ......-.---- 4,828 182,620 
Sodium sulfate ..... 667 27,667 
Metallic sodium 144 e 60,187 
e Estimate. 


Naturally derived soda ash and sodium 
sulfate fared better than the synthetic or 


byproduct varieties. Natural sodium sulfate 
production dropped only 2% from the 1974 
figure, compared with a 16% loss for the 
byproduct salt cake. Naturally derived 
soda ash increased 7% in contrast with a 
20% decline in Solvay soda ash produc- 
tion. There were two closures of Solvay 
soda ash plants in 1975, while all produc- 
ers of natural soda ash were enlarging 
their plants. Production capacity for nat- 
ural soda ash was scheduled to rise 54% 
to about 10 million tons per year by 1980. 

Exports of soda ash remained high at 
7.896 of production. Importation of sodium 
sulfate was about 2096 of the apparent 
consumption. Total exports of both salts 
were higher in value than total imports 
by $39 million. 


DOMESTIC PRODUCTION 


Overall soda ash production in 1975 de- 
creased 696, but the natural product de- 
rived from trona or brine showed an in- 
crease of 7%. Synthetic or Solvay soda 
ash continued to decline by dropping 20% 
below the 1974 production level. In 1975, 
natural soda ash accounted for 6196 and 
Solvay carbonate fell to 39% of the total. 
Table 2 shows the trend over the past 10 
years from Solvay to natural soda ash. 

There were two closings of major Solvay 
soda ash plants in 1975: Allied Chemical 
Corp.'s plant at Baton Rouge, La., in May 
with a nominal capacity for 785,000 tons 
per year and Olin Corpse plant at Lake 
Charles, La., in September with a nominal 
capacity for 350,000 tons per year. The 
four remaining Solvay plants in the United 
States had a combined nominal capacity 
for 2.9 million tons per year. 

At yearend 1975, four companies operat- 
ing five plants for production of natural 


soda ash had a nominal capacity of 6.5 
million tons per year, or 69% of the total 
U.S. soda ash capacity. Announced expan- 
sions in plant capacity reportedly will in- 
crease the totals by yearend 1976 to 7.5 
million tons, and at yearend 1977 to 8.8 
million tons per year. Texasgulf, Inc., 
which is scheduled to open its new million- 
ton-per-year mine and plant in 1976 (in- 
cluded in the previous figures), had plans 
for doubling its output when practical after 
its first unit is operational. Stauffer Chem- 
ical Co. also announced its intention to 
raise capacity another 200,000 tons per 
year by 1977. This will place the natural 
soda ash capacity for the United States 
at about 10.0 million tons per year. Do- 
mestic demand for soda ash was not pre- 
dicted to increase as fast as production 
capacity, so overcapacity may result, es- 


ne scientist, Division of Nonmetallic Min- 
erals. 
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pecially if the present Solvay plants re- 
main in operation. Increased exportation 
of soda ash may relieve an overcapacity 
situation. 

Allied Chemical Corp. had a 6-week 
strike at its Green River, Wyo. soda ash 
plant which ended September 12, 1975. 

Soda ash stocks on hand increased about 
18,000 tons during 1975. 

There was a decrease of 9% in total 
sodium sulfate production, with the manu- 
factured variety showing a 1696 drop and 
the natural product displaying a reduction 
of only 296. In 1975, there were three 
companies operating five plants in Cali- 
fornia, Texas, and Utah for the production 
of natural sodium sulfate. The sodium 
sulfate production of U.S. Borax & Chemi- 
cal Corp. will be excluded from the total 
after this year because its sulfate is essen- 
tially a byproduct of boric acid manufac- 
ture rather than an earth-derived com- 
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pound. Kerr-McGee Chemical Corp. was 
in the process of building a new plant at 
Searles Lake, Calif., which is scheduled 
to increase its sodium sulfate capacity by 
150,000 tons per year by yearend 1977. 

Byproduct sodium sulfate was supplied 
by 18 companies operating 23 plants in 15 
States with a nominal production capacity 
of 754,000 tons per year. About three- 
fourths of these plants were located east of 
the Mississippi River. 

In the fall of 1975, the Bureau of Mines 
started publishing monthly Mineral Indus- 
try Surveys showing production of natur- 
ally derived soda ash and sodium sulfate 
in the United States. The January 1976 
issue contained a 6-year monthly historical 
tabulation of this production. 

Production of metallic sodium fell 17% 
to 143,989 tons in 1975. Table 4 shows 
the trend in production and in the price 
of metallic sodium for the past 10 years. 


Table 1.—Manufactured and natural sodium carbonates produced in the United States 
(Thousand short tons and thousand dollars) 


Manufactured soda ash Ji 
y EE E Total 
ear process Quantity 
Quantity Quantity Value 
Kr rg HEES 4,298 2,865 60,774 7,163 
ͤĩÜà(ꝗ̃ A . Un P V E. 4, 305 3,218 71,689 7,028 
JJ; AR 3,818 8,722 94,885 7,685 
e u 2 uuu EE 8,607 4,059 187,486 7,566 
JJ K 8 2,802 4,828 182,620 7,180 


1 Current Industrial Reports, Inorganic Chemicals, U.S. Department of Commerce, Bureau of 


the Census. 


2 Includes quantities used to manufacture caustic soda, sodium bicarbonate, and finished light and 


dense soda ash. 
3 Soda ash and trona (sesquicarbonate). 


Table 2.—Source of U.S. soda ash by process, 1966-75 
(Thousand short tons) 


Solvay Natural 
Year 
Production P SE Production P s 
ER U ai Ee 5,071 74.5 1,738 25.5 
1967, ¿incor as 4,849 78.7 1,726 26.9 
br EEN 4,596 69.2 2,043 30.8 
kr ARI 8 4,540 64.5 2,495 85.5 
1970 ta umen aae em 4,393 62.1 2,678 37.9 
r AAA 4,298 60.0 2,865 40.0 
7 T 4, 305 57.2 3,218 42.8 
11ͤÜ %fʃ%ũ ͤ-ͤů ł v... EE 3,813 50.6 8,722 49.4 
1974 A 8,507 46.4 4,059 53.6 
IJ... ðͤ tas. 2,802 39.3 4.328 60.7 
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Table 3.—Sodium sulfate produced and sold or used by producers in the United States ' 


(Thousand short tons and thousand dollars) 


Production (manufactured Seet 
and natural) 2 H lonl 
Year (natural only) 
Lower purity 3 High Total : 
(99% or less) purity quantity + Quantity Value 
EU tege 514 843 1,857 688 11,008 
¡E ENEE 526 801 1,327 701 11,396 
1973 RE v . 8 r 530 r 907 r 1,438 672 11,597 
1074 A IS A A r 565 r 783 r 1,348 684 16,411 
JJ! T 481 796 1,227 667 27,667 
r Revised. 
1 All quantities converted to 100% Naz2SO, basis. 
2 Bureau of the Census. Current Industrial Reports, Inorganic Chemicals. 
8 Includes Glauber's salt. 
4 Data may not add to totals shown because of independent rounding. 
Table 4.—Production and price of metallic 
sodium in the United States 
Production Price 
Year (short (cents 
tons) pound) 
1986900 ss 164,884 15.85 
10% 8 164,528 15.86 
kr WEE 156,891 16.47 
1969 _............- 164,685 15.84 
10 8 171.251 15.94 
197: usuedewwadada 158,075 16.26 
1917 8 160,504 16.98 
9 ᷣ 176,908 17.48 
1974. aus 173,174 17.89 
19765 ee eg e emp 0D GD egenen gp engm 148,989 ° 20.90 
* Estimate. 
A list of U.S. producers of natural so- follows: 
dium compounds and metallic sodium 
Product and company Plant location State Source of sodium 
Soda ash: 
Kerr-MeGee Chemical Corp ... Tron California ........ Dry lake brine. 
AS Westend ......... suec dO eee mb e Do. 
Allied Chemical Corp Green River ...... Wyoming Underground 
trona. 
FMC Corp ............-......- Somes OO A „ 00 Do. 
Stauffer Chemical Co ........- c „ UU axeaseccsus Do. 
Sodium sulfate 
Kerr-McGee Chemical Corp ... Trona ........... California ........ Dry lake brine. 
RI EE Westend 2 aus O atts tees Do. 
U.S. Borax & Chemical Corp Boron ..........-. „ E Open pit mining. 
Ozark-Mahoning Co Brownfield ....... Texas ä 
rine. 
Su E ͤͤ 8 Seagraves -....... do 44 Do. 
Grenz "Salt Lake Minerals & 
Chemicals Corp. Ogden Utah AA Salt lake brine. 
Metallic sodium: 
I. du Pont de Nemours & Co Niagara Falls .... New York ........ Salt. 
Re WEE Memphis Tennesse Do. 
Ethyl Cord Baton Rouge Louisiana Do. 
Dó mec . u Sua Houston ....-.-.-.-- Texas Do 
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CONSUMPTION AND USES 


The percent usage of soda ash and so- 
dium sulfate as given in the Chemical 
Marketing Reporter? are quoted below: 


Industry | 


Soda Sodium 

ash sulfate 
Pulp and paper "7 70 
G A siós 47 os 
Detergents -=-= 6 20 
Chemicals ee 25 = 
Water treatment 8 x. 
Other and exports ........- 12 10 


The Bureau of Mines does not conduct 
direct surveys of consumers of sodium 


compounds, so information on consumption: 


was derived from secondary. sources. In 
1975, however, some of the sodium-con- 
suming industries were quite depressed and 
did not utilize as much of ‘the sodium- 
bearing materials as they did in 1974. 
The pulp and paper industry required 
only 86% of the previous year's soda ash 
and sodium sulfate requirements. Window 
glass and glass fibers production was also 


Percent of demand 


below 1974 levels. Glass for bottles and 
other containers, however, held up very 
well in 1975. 

Production of plastics and resin products 
was down 30% from the 1974 level, and 
miscellaneous inorganic chemicals were 
lower by 20% to 25%. Production of 
soaps and detergents was up an estimated 
9% over 1974. The demand for antiknock 
compounds in gasoline was reduced in 1975 
by the mandatory use of catalytic convert- 
ers on most new automobiles. The con- 
sumption of metallic sodium required in 
the manufacture of antiknock compounds 
was consequently reduced 17%. 

. Production of chlorine-caustic soda was 
of significance because of the interchange- 
ability of soda ash and caustic soda. Dur- 
ing 1975, there was a sharp drop in de- 
mand for chlorine because of declines in 
chlorinated solvents, chemicals, and paper 
products. This reduced the availability of 
caustic soda, coproduct of chlorine produc- 
tion and allowed soda ash to penetrate 
caustic soda markets. 


PRICES 


Prices of natural soda ash and natural 
sodium sulfate were derived from the Bu- 
reau of Mines annual survey. Producers 
were asked to place a value on their fin- 


A tabulation of prices as quoted in trade 


ished products in bulk at the dock with- 
out transportation charges. The average 
prices derived from these surveys follow: 


Value, dollars Change, 
per short ton % 
1974 1975 
Ee 33.87 42.20 + 25 
A E 8 23.99 41.48 +78 


2 Chemical 5 a7 p: 8 Sodium Sulfate. 


journals for various grades and packaging v. 207, No. 8, Feb. M, 9. 
of soda ash, sodium sulfate, and metallic 9 . Soda Ash. 08, No. 8, NE: 29, 1975, 
sodium follows: E 
1974 1 1975 
Sodium carbonate (soda ash): 
Light, paper bags, carlots, works per ton $56.00—74.00 $57.00-71.00 
Light, bulk, carlots, works 22222 do 54.00-64.00 57.00-64.00 
Dense, paper bags, carlots, works .........-- do 42.00-42.50 57.00-71.00 
Dense, bulk, carlots, works do 42.0054. 00 47.00-49.00 
Sodium sulfate (100% Na2zS0O4) : 
Technical detergent, rayon-grade, 
bags, carlots ee ee do 43.00-46.00 60.00-65.00 
Technical detergent, rayon- grade, 
bulk, WwOPBKAÓ ³ð ði ro ola do 33.00-38.00 55.00 
Domestic salt cake, bulk, works? _._ .... do 31.00 60.00 
National Formulary (N. F. XII), drums .. per pound 2844 2814 


Metallic sodium: 


Bricks, carlots, works e E 
Fused, lots 18,000 pounds and more, works .. do .... 
Bulk, tank, works 


o E: 2614 27 2614 i 
` 1307 | 2212 


do 


1 Chemical Marketing Reporter. Current Prices of Chemicals and Related Materials. V. 208, No. 26, 


Dec. 29, 1975. 
2 East of Mississippi River. 
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FOREIGN TRADE 


In 1975 soda ash exports from the 
United States amounted to 552,000 tons, 
which was 7.896 of the total production. 
Only 3,000 tons of soda ash was imported. 
Forty-four percent of U.S. exports went 
to other North American countries, 36% 
to South America, 14% to Asia and Oce- 
ania, 5% to Africa, and 1% to Europe. 

The United States imported about 20% 
of its sodium sulfate demand, two-thirds 
of which came from Canada and one-third 
from Belgium-Luxembourg. It exported 6% 
of its sodium sulfate production, the bulk 
of which went to Oceania and Asia. 

The value of exports of sodium com- 
pounds exceeded the value of imports by 
over $39 million. The Department of Com- 
merce, which obtained original data on 


soda ash exports under Schedule B, No. 
5147005, nominally excluded the naturally 
derived product. Some exported natural 
soda ash may, therefore, have been classi- 
fied in a basket category and thereby be 
excluded from Federal Bureau of Mines 
export records. 


Table 5.—U.S. exports of sodium carbonate 


Table 6.—U.S. imports for consumption of sodium sulfate 
(Thousand short tons and thousand dollars) 


Year 
Quantity 
11. EE 240 
1 8 277 
17 8 203 : 


1 Includes glauber's salt as follows: 
none. 


Crude (Salt cake) 1 


Value 


1978, 110 tons ($2,200) ; 


and sodium sulfate 
(Thousand short tons and thousand dollars) 
Sodium Sodium 
carbonate sulfate 
Year Q 
n- uan- 
tity Value tity Value 
1971898 425 16,064 45 2,049 
1974222 564 34,156 51 8,250 
1975 ....- 552 45,985 71 6,144 
Anhydrous Total 1 
Quantity Value Quantity Value 
80 1,602 820 5,656 
98 8,220 875 10,382 
82 4,819 285 12,624 


1974, 1,270 tons ($29,166); 1975, 


Table 7.—U.S. imports for consumption of 


sodium carbonate and bicarbonate in 1975 
(Thousand short tons and thousand dollars) 


Quantity Value 

Soda a nnna 2 341 

Sodium bicarbonate ..... 1 79 

Total- 222 4a sa dnb 8 420 
WORLD REVIEW 


Tables 8 and 9 show world production 
of soda ash and sodium sulfate by coun- 
tries. From these tables it can be seen 
that the United States produced 98% of 
the world's natural soda ash, and the 
United States and Canada together pro- 
duced 5696 of the world's natural sodium 
sulfate. The five top-ranking soda ash pro- 
ducing nations of the world, in order, 
were: the United States, the U.S.S.R. 
France, West Germany, and Japan. The 
five top-ranking nations in the production 
of sodium sulfate were: the United States, 
the U.S.S.R., Canada, Mexico, and Japan. 

In 1975, the consumption of soda ash in 
Europe was on the increase primarily be- 


cause of reduced production of chlorine 
and its coproduct, caustic soda. There were 
environmental pressures on the chlorine de- 
rivatives in Europe as well as in the United 
States, and chlorine production was re- 
stricted accordingly. Soda ash was the 
logical replacement for caustic soda in 
the manufacture of chemicals and alumina. 

The Akzo soda ash plant at Delfzijl, 
Netherlands announced an increase in its 
soda ash capacity by 30% to be completed 
by 1977. Solvay & Cie. S.A. was also con- 
sidering doubling its soda ash production 
to 800,000 tons per year at Couillet, Bel- 
gium. 
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Table 8.—Sodium carbonate: World production by country 
(Thousand short tons) 


Country 1 1978 1974 1975 P 
Natural: 
F ³ GU... ³ↄÄAAAꝛ Aa 6 6 6 
n,, ß e ß E sty Ds r 227 184 101 
United. States . ß . 3.722 4.059 4,828 
SE 
Nd AAA AO FE RRR r 3,955 4,249 4, 435 
Manufactured: | 

bereet "ee 23 e 23 e 28 
en,, xx ß ß 430 r 446 450 
FFC! ͤĩ˙“iiIʃ. ⅛ ↄ GAA :öů0 d LL M 140 140 140 
Bulgarla . . e a 278 r e 280 e 280 
ö; rr A IA EE 11 11 9 
len ³ A aia 22 22 22 
Czechoslovakia ..... uH eR he n Pob MAE ERN IN CN T 128 170 * 170 
Den ³ðÜ.. scour aia 1 1 1 
r . ß ß e ES r 1,696 1.725 1.409 
Germany, eee. 860 886 e 890 
Germany, ^. MURCIA E 1,568 1,605 1,877 

India: arca EE 517 
A A A A eg x 86 r 830 r 794 780 
JADANH condi . S usr, 1,508 1,468 1,288 
Korea, Republic of e J. J. emm 98 107 140 
MÉXICO: EES 421 444 453 
e y 288 326 244 
;;;o’ oe ð ß my RE E 1 21 23 e 23 
Pakistan; A IS wms AAA r 85 89 87 
Poland ARA AAA 799 804 805 
a o uuu ꝗ⁵. :::: 128 149 e 150 
NI ³ ³ ³ A A 746 890 e 895 
SDAIN. nc taa da 487 581 e 531 
Sweden ........ dono dass EIN IR RC EON r1 e el 
U S ST AAA ß r 4,673 4,948 e 5,240 
United: “Staten: EENEG 8,813 8,507 2,802 
Ké: TT VEER 142 157 162 
Total ASI RI r 19,599 20,099 18,866 


e Estimate. p Preliminary. r Revised. 

1In addition to the countries listed, a number of nations are either known or believed to have 
produced sodium carbonate, but production is unreported, and available general information is in- 
adequate for the formulation of reliable estimates of output levels. Notable among the producing 
countries not listed are Australia, Canada, the People's Republic of China, and the United Kingdom. 

2 Quantity reported for sodium carbonate in 1972 has been revised by official sources from 164,000 
short tons to 181,000 short tons. | 

$ Sold or used by producers. 

* Production for sale only; excludes output consumed by producers. 
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Table 9.—Sodium sulfate: World production by country 
(Thousand short tons) 
Country 1 1978 1974 1975 p 
Natural: 

Argentina A Ee 48 84 * 34 
C ATk‚ ³ AA Add OEH 543 703 546 
I ⁵ĩÜWüꝛj ⁰³-.ͥq/§ĩ§] ð . ma s S 10 18 
1b. RP" PITE Sas 20 28 28 
JJJJJ%%/yꝙͤVCVTCCCFT᷑]])).!!.!.!.!........ AE A 192 168 331 
r A eee eee eee r 134 142 e 145 
Turkey. asas ß f zs 41 61 88 
ICAA A A O usus 290 310 880 
United States*4 eet 672 684 667 
Total ³¹ð¹—¾Z³]aſſͥͥͥ⁶ ͥͥ Add r 1,945 2.135 2,182 

Manufactured: 

II ͥ EE 4 35 25 
fr.... uu ĩð—³A ĩͤ y 180 183 162 
Germany, mee . —? . d avcadur 206 216 * 216 
Germany, !!!!! dcir 322 309 283 
Greece A A IA 5 reg e6 
HungBrU € ee 11 11 11 
HB AR o A e t EE 117 re117 e 117 
AE A AAA EA ON r 456 418 824 
Portugal Eeer EE 54 54 e 55 
J)) rl A A r 128 130 e 132 
ß AA ON 33 210 220 280 
United States? ee ENN NNN EN A A NN AN A NN cs 3 r 766 664 560 

C A ͤ GT Tf0TſTfTſTſTſGfTſTſGTPwPTGTGTdTꝙVTꝙ5„-³wͥͤ ĩð2v u Z51222 r 2,495 2,863 2,121 


* Estimate. P Preliminary. r Revised. 


1 In addition to the countries listed, the People's Republic of China, Poland, Romania, and the 
United Kingdom are assumed to have produced manufactured sodium sulfate, and other unlisted 
countries may have produced this commodity, but production figures are not reported and avail- 
able general information is inadequate for the formulation of reliable estimates of output levels. 

? Natural mine output, excluding byproduct output from the nitrate industry which is reported 


under manufactured. 


Conjectural estimates based on 1968 information on natural sodium sulfate only. 


* Sold or used by producers. 
5 Byproduct of nitrate industry. 


6 Quantities of manufactured sodium sulfate credited to Spain are reported in official sources in 
such a way as to indicate that they are in addition to the quantities reported as mined (reported 
in this table under natural) but some duplication may exist. 

7 Derived approximate figure; difference between reported total sodium sulfate production (nat- 
ural and manufactured, undifferentiated) and reported quantity of natural sodium sulfate sold or 


used by producers. 


Argentina.—At the end of 1975, plans 
were being finalized to build a Solvay plant 
capable of producing 220,000 tons of soda 
ash per year near San Antonio Oeste in 
southern Argentina. This will be Argen- 
tina's first soda ash facility and will be a 
joint effort between the Argentine firm of 
Alcalis de la Patagonia and PPG Indus- 
tries Inc. of the United States. The build- 
ing contractor is Ferrostaal, A.G. of West 
Germany. The proposed plant is adjacent 
to one of the world's largest salt deposits. 

India.— The government of India banned 
the exportation of soda ash from that coun- 
try in the fall of 1975. There were protests 


from the Indian soda ash producers, and 
unsold stocks increased to 50,000 tons by 
December 1975. Prices of domestic soda 
ash and sodium bicarbonate were subse- 
quently reduced. 

Italy.—A new complex, which had an 
annual capacity of 260,000 tons of soda 
ash and sodium bicarbonate, was opened 
at Termini Imerese, Sicily, in 1975 by 
Orinoco. Capital costs of the project were 
$56.9 million. 

U.S.S.R.—Soda ash production in the 
U.S.S.R. in the first half of 1975 was 8% 
higher than a comparable period of 1974, 
up to 2.5 million “short tons. 


TECHNOLOGY 


A major soda ash producer developed a 
““double alkali” system for scrubbing sul- 
fur dioxide from stack gases. The new pro- 
cedure, which utilized a concentrated solu- 
tion of sodium salts instead of limestone, 


will be tried in an industrial furnace in 
Pottstown, Pa.“ 


3 Chemical & Engineering News. Concentrates. 
Firestone Will Evaluate 's Scrubbing System. 
V. 54, No. 2, Jan. 1, 1976, p. 30. 
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A waste solution from papermaking, 


which contained both soda ash and sodium 
sulfate, was retorted at high temperature 
and reduced to a mixed salt which was 
usable as an ingredient in glassmaking. 

The Energy Research and Development 
Administration (ERDA) requested bids on 
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an experimental metallic-sodium-filled ca- 
ble, complete with splices and terminations, 
to carry a 138,000-volt current under- 
ground around Wolf Mill, Pa. If such a 
cable should be technologically and eco- 
nomically feasible, there would be a large 
new market for metallic sodium. 


Stone 


By Avery H. Reed ! 


Production of the stone industry declined 
from the record highs set in 1973-74, Out- 
put of dimension stone declined 27% to 
1.40 million tons valued at $98.6 million. 
Production of crushed stone fell 1396 to 
901 million tons valued at $2.02 billion. 

Leading stone producers were Vulcan 
Materials Co., 90 quarries; Martin Mari- 
etta Corp., 114 quarries; United States 
Steel Corp., 15 quarries; Lone Star Indus- 
tries, Inc., 26 quarries; General Dynamics 
Corp., 7 quarries; U.S. Forest Service, 
524 quarries; Medusa Aggregates Co., 48 
quarries; Standard Industries, Inc., 19 
quarries; The Flintkote Co., 28 quarries; 
and Mid-South Pavers, Inc., 17 quarries. 
These 10 companies operated 888 quarries 
and accounted for 22% of the total stone 
production. 

Stone was produced in every State except 
Delaware. There were 2,259 companies, 
with 5,917 quarries or underground mines. 
Average output per company was 400,000 
tons. Average production per quarry was 
153,000 tons. 

Since 1945 the total value of dimension 
stone production has multiplied five times, 


1 Supervisory physical 


from $20 million to $100 million. Since 
1945, the total output of crushed stone has 
multiplied seven times, from 150 million 
tons to 1 billion tons in 1974. 
Classification.—The Bureau of Mines 
classifies stone into two categories, crushed 
and dimension; and into nine kinds—gran- 
ite, limestone, marble, marl, .sandstone, 
shell, slate, traprock, and miscellaneous. 
The category classifications are not ex- 
act; some crushed stone may be in large 
pieces, such as riprap, and some dimension 
stone may be in small pieces, such as art 
objects or carvings. The dimension stone 
industry is concerned with cutting or shap- 
ing stone to a certain size, and waste or 
scrap from processing dimension stone may 
be a part of the crushed stone industry. 


Classification by kind is also difficult. 
Granite may include metamorphic gneisses 
or syenites. Limestone may be pure calcium 
carbonate, but may be bituminous, dolo- 
mitic, or silicious. Marble may include any 
calcareous rock that will polish. Marl may 
range from low to high in shale or clay 


scientist, Division of 


Nonmetallic Minerals. 


Table 1.—Salient stone statistics in the United States 
(Thousand short tons and thousand dollars) 


1971 
Sold or used by producers: 
Dimension stone 1,626 
Nause anatas $93,132 
Crushed stone 874,497 
Value ......--..--....- $1,500,933 
Total stone 876,123 
Valure -.- $1,594,065 
Exports (value)) 511.489 
Imports for consumption 
(value) «2 $33,643 
r Revised. 


1972 1973 1974 1975 
1,490 1,582 1,915 1,403 
$90,763 $85,999 $100,318 $98,586 
918,933 1,058,541 r 1,041,600 901,490 
$1,581,530 $1,904,464 r $2,085,800 $2,024,000 
920,423 11,060,124 r 1,043,515 902,893 
$1,672,293 $1,990,463 7 $2,186,118 $2,122,586 
$11,107 $18,068 $18,159 $22,125 
$43,486 $48,678 $51,631 $45,625 


1 Data do not add to total shown because of independent rounding. 
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Figure 1.—Value of dimension stone sold or used by producers in the United States, 
by kind. 


content. Sandstone may be calcareous, 
quartz or quartzite, silt or conglomerate. 
Miscellaneous stone includes aa, lava, 
schist, and any other stone not included 
in the aforementioned categories. 

The Bureau of Mines generally accepts 
the classification reported by producers. 

Deposits of unconsolidated materials, in- 
cluding beach sands, are generally classified 
as sand and gravel, regardless of chemical 
content. However, many deposits of stone 
are relatively soft, and may be mined with- 
out blasting. Natural sand deposits are 
classified as sand and gravel, but manu- 


factured sand (stone sand) is classified as 
stone. 

The Bureau of Mines canvass of dimen- 
sion stone does not include processors of 
purchased rough stone. All producers are 
covered; if the producer sells rough stone 
to a processor, it is tabulated as rough 
stone; if the producer processes finished 
stone, only the finished stone is tabulated 
and the rough stone is deducted. 

Capacity figures and stocks are not avail- 
able. Inventories on hand at quarries and 
plants are estimated at about 1 month's 
supply, or 100 million tons. 


DOMESTIC PRODUCTION 


Dimension Stone.—Dimension stone was 
produced in 43 States. Leading States were 
Indiana, Georgia, Vermont, Ohio, and 


Pennsylvania, which together accounted 
for 56% of the total output. Of the total 
production, 43% was granite, 30% was 
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Figure 2.—Crushed stone sold or used by producers in the United States, by kind. 


limestone, and 16% was sandstone. Leading 
companies were Coggins Granite Indus- 
tries Inc., and Rock of Ages Corp. There 
were 309 companies; average output per 
company was 4,500 tons valued at $320,- 
000. Total output of dimension stone was 
1.40 million tons valued at $98.6 million. 
Crushed Stone.—Crushed stone was pro- 
duced in every State except Delaware. 
Leading States were Illinois, Pennsylvania, 
Texas, Missouri, and Ohio, which ac- 


counted for 30% of the total output. Of the 
total production, 74% was limestone, 10% 
was granite, and 9% was traprock. There 
were 2,001 companies; average output per 
company was 450,000 tons valued at $1.01 
million. Leading companies were Vulcan 
Materials Co., Martin Marietta Corp., and 
United States Steel Corp. Total output 
of crushed stone was 901 million tons 
valued at $2.02 billion. 
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Table 2.—Dimension stone sold or used by producers in the United States, by State 


1974 1975 
SR Short Cubie — (que Short cubie chou 
tons feet sands) tons feet sands) 
Alabama .- 25,392 318,050 $2,445 27,395 351,630 $2,753 
Arizona ..-...-.-..--... 4,300 61,722 116 4,734 64,647 148 
Arkana 9,989 124,860 253 4,784 59,800 159 
California 368,090 4,358,300 2,172 10,759 130,120 490 
Colorado 10,263 130,050 329 5,338 68,153 167 
Connecticut ...........- 26,185 833,900 499 9,175 107,710 224 
Georgia 2222 239,560 2,458,300 11,841 249,700 2,546,100 12,845 
Hawai 10,360 110,870 105 10,154 107,800 102 
Idaho. gene u. uz z 12,010 145,230 558 2,393 29,731 190 

Hines 2,742 32,260 70 3,479 40,929 
Indiana ..............-- 245,520 3,383,700 9,484 254,040 3,444,500 11,004 

IOWA AA A 14,69 171,270 391 13,07 153,840 
Kansas ..---.-. .. 15,817 204,420 513 16,910 235,240 676 
Maryland .............- 21,036 262,960 469 23,853 296,080 612 
Massachusetts .........- 79,416 957,090 5,355 64,980 781,580 5,096 
Michigan ............-- 5,589 70,116 117 1,357 90,989 138 
Minnesota 34,843 416,870 7,841 42,765 510,040 10,058 
Missouri ..............- 7,527 89,118 1,686 4,221 51,540 1,006 
Nevada ............-.-.- 841 10,257 20 W W W 
New Hampshire 62,785 742,080 4,415 65,029 744,610 4,967 
New Mexico ........... 8,112 84,819 76 9,692 23,708 85 
New York ............. 33,876 338,260 2,752 34,524 371,630 2,178 
North Carolina ........ 57,913 675,870 3,559 46,937 532,860 3,502 
e sica 82,093 1,129,600 2,838 86,161 -1,178,600 3,030 
Oklahoma .........-.-.- 15,445 184,840 637 20,508 238,330 1,007 
Oregon 1.648 19,388 100 1.546 18,187 101 
Pennsylvania 83, 684 674, 340 5,213 71,231 564,480 4,849 
South Carolina 12,712 154,150 579 9,364 113,550 495 
South Dakota 35,680 403,190 8,881 41,705 442,480 10,268 
Tennessee e een | 13,883 157,680 2,294 15,538 187,060 1,998 
Ü» E 20, 059 289,880 2,728 20,782 276,040 2,162 
e nnnnneMM 5.00 63,61 292 3,95 50,291 251 
Vermont! 145,107 1,312,000 12,329 120,214 1,064,600 10,985 
Virginia 23,609 91,105 2,149 14,265 70,964 2,146 
Washington 4,589 57,896 295 4,426 55,097 826 
Wisconsin _....- 164,420 2,018,100 6,461 69,248 886,460 4,119 
Wyoming 2,376 28,291 60 1,904 19,923 50 
Other States (ee 8,062 95,366 396 11,384 108,140 472 
Total? .........- 1,914,700 22,160,000 100,318 1,402,900 15,966,000 98,586 
Puerto Rico 222,550 2,967,300 1,023 141,460 1,886,200 907 


W Withheld to avoid disclosing individual company confidential data; included with “Other States.” 

1 Includes Florida, Maine, Montana, New Jersey, Rhode Island, West Virginia (1975), and States 
indicated by symbol W. 

2 Data may not add to totals shown because of independent rounding. 


STONE 1315 


Table 3.—Crushed stone sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


1974 1975 

State = = s 
Quantity Value Quantity Value 
Alabama: eee ———— 23,773 60,231 22,225 58,762 
Alaska A vx 5,484 12,947 8,877 26,649 
%%%! 8 4.928 11,363 3,399 10,882 
Arkansas ——— 20,371 38,652 17,414 38,637 
California APA ne Er 45,341 89,719 83,141 72,251 
Colorado --..--.---.---~---~------------- 6,562 14,780 5,309 10,773 
Connecticut uuu tt. a 8,431 20,635 7,323 19,893 
Florida eebe ees 54,974 101,560 39,071 73,372 
Geo ——— 40,082 93,741 29,834 78,812 
A gege Sr TSS 7,638 21,370 7,559 25,217 
, ß 3.516 9,309 3,313 8,762 
Hines naaa 63,229 121,690 60,637 130,020 
Ind ð⁵ð”ꝛĩ;Ʒ!. 8 30,900 55,459 28,693 57,846 
/ A EE 32,327 65,728 30,323 13,324 
Kansas G A E 17.869 34,857 15,890 35,174 
Kentucky nn css s Za. 34,542 66,632 31,734 67,906 
A A A 11,247 24,814 10,489 38,260 
r T E 1,490 4,220 1,253 3,741 
Maryland ——————— 18,051 47,162 14,772 42,498 
Massachusetts 8.023 24,748 7,105 23,584 
Menn SE 47,474 72,631 39,938 73,662 
Minne A 8,266 14,201 6,812 13,244 
Mississippi --........ . . . . . . . . smac n qa d uuu 1,720 2,572 1,629 2,730 
Missouri ¿cinc . 50,618 88,518 46,984 94,529 
Nennt 8,115 6,242 3,130 6,753 
Neben ð ͤ crees qe 4, 630 10,864 4,242 10,822 
N sxe oe i A EE 2,185 4,188 1,829 4,524 
New Hampshire 528 956 1,454 2,981 
New Jersey e NN NN E 15,749 52,456 11,821 42,381 
New Mexico 8,531 8,283 2,188 4,598 
r anandan 38.173 84,972 31,678 78,751 
North Carolina `... e eee 34,704 71,583 28,261 65,825 
North Dakota 22222222222 se -- 80 153 
IJ) 8 51.709 105, 100 46,217 105,550 
Oklahoma `... 2442 e E EN A un 22,213 85,962 20,090 85,832 
e . cee 23,351 43,306 21,273 40,221 
Pennsylvania `... e E 73,008 154,400 60,106 144,820 
Rhode Island .........................-.- 429 1,352 293 1,125 
South Carolina 14,187 24,968 13,826 29,587 
South Dakota ...... . 2 - 2,933 5,349 2,605 5,082 
Tennessee «4 41.707 73,252 39,923 81,439 
> E ³¹ . c Sus 63,074 109,760 57,964 104, 390 

Utah: ð—ͤ ⁰ꝛk assis usss 2,864 6,118 2,482 ; 
Mien andei n 1,787 9,301 1,104 4,783 
ii K 44.152 93,839 85,369 82,058 
Washington ........--..-.- 222222222222... 15,091 24,188 7,915 18,428 
West Virginia 2222422422 10.954 22,308 10,583 24,832 
Wied ee 22,279 84,451 20,497 86,037 
Wyoming E mo 2,982 5,989 2,881 7,567 
Ä ĩ ⅛”rAq.. ⁵˙•.i eaa 1,041,600 2,085,800 901,490 2,024,000 
American Samo kk 50 122 34 146 
JJ ²˙¹˙!]·, o 888 798 1,444 781 1,837 
Puerto Rico `... dosis 14,139 40,617 13,454 46,608 
Virgin Islands `. 638 3,869 254 1,813 


1 Data may not add to totals shown because of independent rounding. 
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Table 4.—Crushed stone sold or used by producers in the United States, 
by size of operation 


1974 1975 
Size range Sold or used Sold or used 
(thousand short tons) Number of zg F Number of Th F 
operations ousan operations ousan 
short tons Percent short tons Percent 
0 tö 25 A l LL. 2,156 20,588 2 2,150 16,352 2 
25 / 687 24,151 2 718 25,104 3 
DO i10. hr a ee 374 22,719 2 382 23,274 3 
Tb to 100 uc sa ao 259 22,592 2 301 26,134 3 
100 to 200 604 86,556 8 624 88,053 10 
200 to 3002 . . . . -=-= 332 82,556 8 383 94,393 10 
800 to 400 ~~~. 278 96,268 9 234 80,467 9 
400 to 50 ——««« -=-= 166 74,039 7 168 14,262 8 
500 to 600044 129 70,942 7 108 59,857 7 
600 to 700 e «4 94 61,065 6 83 53,430 6 
700 to 8004 69 51,845 5 64 47,387 5 
800 to 900 4 55 46,924 5 55 46,624 5 
900 and above 228 r 381,380 87 157 266.150 29 
Tot! e 5,431 r 1,041,600 100 5,425 901,490 100 
r Revised. 
1 Data may not add to totals shown because of independent rounding. 
Table 5.—Crushed stone sold or used by producers in the United States, 
by method of transportation 
(Thousand short tons) 
1974 1975 
Method 
Quantity Percent Quantity Percent 
ev EEN r 828,560 79 723,550 80 
1 ¾·¹-wm y IA 94, 439 9 77,883 9 
Waték it ] ů ⁰ —— usss 80,672 8 65,115 q 
Other” 2 ³ G 8 r 37,959 4 34,942 4 
Toti... et Es us r 1,041,600 100 901,490 100 
r Revised. 


1 Data may not add to totals shown because of independent rounding. 


LIMESTONE 


Dimension.—Dimension limestone was 
produced by 67 companies in 18 States. 
Leading producing States were Indiana, 
Wisconsin, Alabama, Kansas, and Iowa, 
which accounted for 87% of the total out- 
put. Leading companies were Victor 
Oolitic Stone Co. and Indiana Limestone 
Co., Inc. Total output declined 19% to 
420,000 tons valued at $18.3 million. Aver- 
age production per company was 6,300 
tons valued at $272,000. 


Crushed.—Crushed limestone and dolo- 
mite was produced by 1,390 companies in 
46 States. Leading States were Illinois, 
Texas, Pennsylvania, Missouri, and Ohio, 
which accounted for 38% of the total out- 
put. Leading companies were Vulcan 
Materials Co. and Martin Marietta Corp. 
Total limestone output declined 11% to 
666 million tons. Average production per 
company was 480,000 tons valued at $1 
million. There was no crushed limestone 
production in Delaware, Louisiana, New 
Hampshire, and North Dakota. 
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Table 6.—Dimension limestone sold or used by producers in the United States, by State 


1974 r 1975 
State : Value : Value 
LAE AN AEN 
sands) x sands) 
California: E — — W W W 2,160 34,502 $51 
n eene 2,742 32,260 $70 3,479 40,929 79 
9 AAA A uehun 14,692 171.270 391 13,075 153,840 409 
nung" e — — Á—À 15,817 204,420 513 16,910 235,240 676 
Michigan —— eae W W W 1.692 19,906 32 
TEXAS 1111 8 Sees w w w 12,512 199,670 251 
Fill! 1.041 12,247 44 928 10,917 w 
Washington 1.769 22,113 53 1.694 21.175 52 
Wieoennin 155.330 1,933,000 3,973 61,944 768,240 1,503 
Other State 325 230 4,323,900 13,106 304,610 3,969,300 15,221 
Total? AA 516,620 6,699,200 18,150 419,600 5,453,700 18,274 
Puerto Ries 222,550 2,967,300 1,023 141,463 1,886,200 907 
r Revised. W Withheld to avoid disclosing individual company confidential data; included in 


“Other States.” 

1 Includes Alabama, Colorado, Florida, Indiana, Missouri, New Mexico, Ohio, Oklahoma, Rhode 
Island, and States indicated by symbol W. 

3 Data may not add to totals shown because of independent rounding. 


Table 7.—Crushed limestone sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


1974 r 1975 
State 
Quantity Value Quantity Value 
Alabama -.-.-..--. . . ciao 21,518 37,698 20,256 43,900 
Alaska A . sc eancescse w W 1.821 8,730 
Arion e CqH Eee 2,619 5,978 2,534 8,008 
Arkansas EE 7,130 13,769 6,339 16,596 
California ..............-........- 19,926 38,191 16,576 86,532 
Colorado .-.-..... . .. .. nc 4,427 10,519 8,920 7,744 
Connecticut ................2.2.2.-- 198 1,366 175 1,310 
Floridā cca Ice Eee Ede 54,560 100,380 38,556 72,034 
rr A canaces 6,861 17,285 4,996 12,152 
Hawai coruna dls 1,642 3,541 1,362 4,254 
Idaho: 2-22 . 364 793 368 821 
Ilinois 22 2 rocio lc 63,229 121,690 60,637 180,020 
Indem TN 30,741 54,702 28,665 57,806 
OWB. A ] ꝗ D y SS QR EE 32,327 65,728 80,823 73,324 
7J%%%%%%V%%˙%ÜͥCéõ ³Üò ͤ Kk cats 17,335 33,244 15,382 33,704 
Kentucky .........-...-......---- 34,447 66,287 
Maine e NN 1,085 2,729 817 2,314 
Maryland ...........-.....-..---.- 13,346 34,990 10,687 30,546 
Michigan ...-.. eg 46,451 68,129 38,642 68,669 
Minnesota 44424 6,472 10,721 5,003 9.549 
Mississippi le 960 1.551 1.067 1,823 
Missouri `... e EN - 50,024 87,389 45,809 92,085 
Montana ͤa22ͤẽ2—“ 1.675 3.152 1.717 8,642 
Nebraska e NN E 4,630 10,364 4,242 10,822 
Nevada tege 1,587 3,012 1,667 4,224 
New Mexico «„ 2,242 5,619 1,534 3,147 
New York costs 85,229 76,829 29,029 70,258 
North Carolina E EE 4,590 9,872 3,954 10,129 
OHIO eect yee E m 50,085 99,517 44,940 98,358 
Oklahoma `... NN 21,120 34,777 19,220 34,342 
Oregon ¿cuenca ina ca 51 1,125 
Pennsylvania 57,715 121. 290 46.020 109,470 
South Dakota W 1.876 3.12 
Tennesse 41.504 72,178 89,915 81,289 
RN VE 55,483 90,108 52,801 91,019 
Utah. oe ³Ü˙w ͤ 2 us 2,001 4,681 1,871 4,680 
Vermont -...------------- Ee 959 7,329 817 4,282 
Vin di? een 20, 098 40, 325 17,850 39,650 
Washington 794 1,372 753 1,496 
West Virginia E 10,223 20,576 10,065 22,887 
Wisconunnnn222nssnsnn 18,566 27,789 17,452 28,990 
Wyoming -ħħ 1,042 2,344 1,826 4,378 
Other States! ___ --------- EE 5,799 19,341 34,931 83,496 
Total 9- a eS Soe 751,520 1,428,200 666,320 1,421,000 
American Samoa --..... . . 50 122 84 146 
)! toe ei ee 798 1,444 . 781 1,837 
Puerto Rico 10,546 21,682 10,127 25,984 
r Revised. 
SE to avoid disclosing individual company confidential data; included with “Other 


E Includes Massachusetts, New Jersey, Rhode Island, South Carolina, and States indicated by sym- 


2 Data may not add to totals shown because of independent rounding. 
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GRANITE 


Dimension.—Dimension granite was pro- 
duced by 83 companies in 21 States. 
Leading States were Georgia, Vermont, 
New Hampshire, Massachusetts, and South 
Dakota, which accounted for 79% of the 
total output. Leading companies were Cog- 
gins Granite Industries and Rock of Ages 
Corp. Output declined 8% to 604,000 
tons valued at $54 million. Average pro- 
duction per company was 7,300 tons valued 
at $651,000. 
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Crushed.—Crushed granite was pro- 
duced by 172 companies in 33 States. Lead- 
ing States were Georgia, North Carolina, 
Virginia, South Carolina, and Arkansas, 
which accounted for 80% of the total 
output. Leading companies were Vulcan 
Materials Co. and Martin Marietta Corp. 
Output declined 2096 to 94.3 million tons 
valued at $217 million. Average produc- 
tion per company was 548,000 tons valued 
at $1.26 million. 


Table 8.—Dimension granite sold or used by producers in the United States, by State 


1974 * 1975 

os Short — Cubic chou. Short Cubic (chou. 
tons feet sands) tons feet sands) 
California 45,278 552,180 $946 5,835 11,217 $377 
Connecticut ...........-....--- 2,426 29,296 125 4,858 45,997 160 
Georgia ee 213,628 2,136,600 8,034 222,330 2,205,300 8,653 
Massachusetts 79,416 57,090 5,355 64,980 1,580 5,096 
Minnesota 18.512 215.370 6,072 22,482 261,870 7,780 
Missouri ..-... . . 4 1,822 20,161 863 1,109 12,909 247 
Nevada «44 841 10,257 20 W W 
New Hampshire 62,785 742,080 4,415 65,029 744,610 4,957 
North Carolina ` 49,015 596,060 2,809 37,724 468,410 2,875 
South Carolina 12,712 154,150 579 9,364 113,550 495 
South Dakota ............--..- 85,680 403,190 8,881 41,705 442,480 10,268 
Texas AS 7,441 88,722 2,476 6,270 75,365 1,679 
Vermont .....-- . -=--> 96,224 993,790 7,447 81,177 842,970 7,025 

Washington 20 242 30 364 
Wisconsin 7,714 67,323 2,452 6,692 60,420 2,593 
Other State e222 24.244 289,620 1,426 84,533 888,700 1,887 
Total? e 657,760 7,256,200 51,401 603,620 6,515,700 54,042 

r Revised. 

W Withheld to avoid disclosing individual company confidentia] data; included with “Other 


States.” 


1 Includes Colorado, Maine, New York, Oklahoma, Pennsylvania, Rhode Island (1974), Virginia, 


and States indicated by symbol W. 


2 Data may not add to totals shown because of independent rounding. 
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Table 9.—Crushed granite sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


1974 r 


1975 

State Quantity Value Quantity Value 
A 542 1,580 1,174 5,300 
, EP ep sz asss Qu W 251 739 
ATKADISS: ĩ j sisas. 7,550 13,361 6,343 12,117 
California AAA 7,634 16,694 4,800 10,878 
Colorado .......-..---.-----.---.-.------ 1,614 2,972 928 1,929 
Georgis i222. mms ˙¼ 38 32,174 65,277 24,072 56,077 
Idanoo———— noen 29 569 89 100 
E ³˙”¾Aꝛ̃ cisnes donde MM E 85 93 
Massachusetts --- 1,023 2,285 1,012 2,442 
Minnesota 222 1.439 2,539 1,388 2,769 
ill a 2 2 10 12 
n u Sulu 1w¼ a 497 915 149 278 
New Mexickc ooo «õ«öv́àÆU. A 19 36 196 474 
North Carolina aaa 28,155 56,999 22,803 50,973 
Oklahoma Dë M 35 93 
Dregoh EEN 58 141 W W 
Pennsylvania -=--> 529 1,522 W W 
South Carolina _... aaa 10,000 17,831 9,948 22,529 
gy cT cO cR 180 875 1 1 
Utah eg 9 9 W W 
Vermont! 412 W 16 31 
l ⁵³·ꝛAAA SO OC A a 17,192 85,229 12,590 28,437 
Washington 318 603 360 780 
Wisconsin __.... e eaea 1,347 1,179 776 1.028 
Other States! 2222 aħ 7,567 18,022 8,332 20,410 
Total ? .... .......-- LL. s-------- 118,560 238,140 94,268 216,990 
Puerto Rio À E a 29 66 


r Revis 


ed. 
W Withheld to avoid disclosing individual company confidential data; included with “Other States.” 
1 Includes Connecticut, Maryland, Michigan, Missouri, New Hampshire, New Jersey, New York, 
Rhode Island, South Dakota (1974), Wyoming, and States indicated by symbol W. 
2 Data may not add to totals shown because of independent rounding. 


TRAPROCK 


Dimension.— Dimension traprock was 
produced by five companies in Hawaii, 
Washington, California, Virginia, and New 
Jersey. Leading companies were J. W. 
Glover, Ltd., and Heatherstone, Inc. Out- 
put was about the same as in 1974, 1,230 
tons valued at $13,000. Average production 
per company was only 250 tons valued at 
$2,700. 


Crushed.—Crushed traprock was pro- 
duced by 288 companies in 25 States. 
Leading States were Oregon, New Jersey, 
Connecticut, Hawaii, and Washington, 
which accounted for 60% of the total out- 
put. Leading producers were the US 
Forest Service and Standard Industries, 
Inc. Total output declined 19% to 78.4 
million tons valued at $193 million. Aver- 
age production per company was 273,000 
tons valued at $669,000. 
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Table 10.—Crushed traprock sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


1974 Y 1975 

State Quantity Value Quantity Value 

6—:Etirrßßß ] ] ZZ 8 3,294 8,471 8,119 5,768 
Anne eieiei 1,070 2,253 41 - 62 
California o al 6,101 11,174 4,390 8,617 
Connecticut. aere 7,971 . 17,942 6,988 17,774 
Deene 5,637 17,102 5,967 20,265 
ldaho Ee Ee 2,254 4,919 2,394 4,969 
Massachusetts __. .  . . ....---.-.--2-2-- E 6,102 16,201 5,362 15,261 
Michigaeaeoe nns W W 9 17 
Montans a eo ds ls 1,098 2,196 1,083 2,353 
New Jersey ... ricos EZ 11,428 88,658 8,455 29,685 
New Nesie?ese,t, n 586 1,158 381 761 
New // oĩ;⸗m. ³ mm nna Re aHa 2,196 6.232 1.527 5, 055 
North Carolina W W 1,612 . 8,948 
Oregon JJ ͤ K 21.743 39,653 19,947 37.289 
Pennsylvania -..-... ~~~. __.--..--.---- 4,307 8,239 4,011 ^. 8,776 
Virginia 5 ` 4,610 10,683 3,429 8,252 
ir 12,929 19,188 5,581 12,279 
Wisconsin 3 991 2,873 1,134 3,596 
Other States! __ A e sss 4,568 10,958 8,013 7,880 
TO 9: A UEM 96,885 217,900 78,443 192,600 
Puerto Rico en A 1,236 2,672 1,222 2,862 
Virgin Islands e 638 3,869 213 1,490 


r Revised. 

W Withheld to avoid disclosing individual company confidential data; included with “Other States.“ 

1 80 Maine, Maryland, Minnesota, New Hampshire, Texas, Vermont, and States indicated by 
sym : 

3 Data may not add to totals shown because of independent rounding. 


SANDSTONE Crushed.—Crushed sandstone, quartz, 
and quartzite was produced by 197 com- 
panies in 35 States. Leading States were 
Arkansas, Pennsylvania, California, Alaska, 


New York, Georgia, and Maryland, which Ohio, and Michigan, which accounted for 
accounted for 74% of the total output. 64% of the total output. Leading producers 
Leading producers were The Flintkote Were the U.S. Forest Service and Ottaway 
Co. and Briar Hill Stone Co. Output de- Silica Co. Output declined 13% to 27.1 
clined 12% to 229,460 tons valued at $8 million tons valued at $77.2 million. Aver- 
million. Average production per company age production per company was 138,000 
was 2,400 tons valued at $85,000. tons valued at $392,000. 


Dimension.—Dimension sandstone was 
produced by 94 companies in 27 States. 
Leading States were Ohio, Pennsylvania, 
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Table 11.—Dimension sandstone sold or used by producers in the United States, by State 


1974 Y 1975 
! Value Value 
State Short Cubic (thou- Short Cubic (thou- 
tons sands) tons feet sands) 
KC DEE 4,300 61,722 $116 4,734 64,647 $148 
Arkansas 9,989 124,860 258 4,734 59,800 159 
California ._. . 1,337 17,485 16 871 5,054 11 
Colorado ..... . -ħħ 8,517 109,250 194 4,946 63,440 123 
Connecticut «4 23,759 304,600 374 4,817 61,769 64 
Maryland . 8 13,703 171, 300 273 W W 
Michiga . ~~~ __-_____ w w W 5, 665 71.088 106 
Missouri 680 9,920 32 580 8,660 27 
Montana e A 656 8,200 W W W 
New York ........----..-.-.------ 24,979 298,490 1,785 27,970 334,160 1,539 
Pennsylvania 41,430 530,720 1,095 30,501 390,870 865 
Tennessee 6,373 81,706 869 9,536 122,280 299 
ÜF be a os 4,457 57,141 272 Ww W 
i EE 2,378 29,732 41 1.711 21,392 28 
Washingtoonmwd W w 2,403 80,088 2565 
Wisconsin `... 22222 1,381 17,705 35 612 7,800 23 
WYOMING ¿LL ¿o SS Su aaa 821 4,115 5 150 1,923 2 
Other States 116,680 1,603,700 8,833 130,680 1,764,100 4,354 
// ² -m ꝛ˙· wm sis 260,940 3,430,700 8,692 229,460 3,007,000 8,001 

r Revised. 

individual company confidential data; included with Other 


W Withheld to avoid disclosing 
States.” 


1 Includes Alabama, Georgia, Idaho, Indiana, Minnesota, New Jersey, New Mexico, North Carolina, 
Ohio, West Virginia, and States indicated by symbol W. 
2 Data may not add to totals shown because of independent rounding. 


Table 12.—Crushed sandstone sold or used by producers in the United States, by State 


(Thousand short tons and thousand dollars) 


1974 r 1975 
State Quantity Value Quantity Value 
Abend ³˙·w ee, 19 96 57 228 
A/ us eck ³Ä ( Rae a mE 716 1,684 W W 
) A O 1,092 2,409 456 1,429 
r cicatrices 5,435 9,991 5,325 9,375 
California . . l... l... ..-- 4,854 10,497 8,451 7,856 
elek d Y EEN 875 971 
Fri ³ð ³ AAA 8 Se SS 110 220 
C AI AAA 472 2,819 482 2,736 
Iain. Sut QE EE EE E 110 695 Se e 
Maryland `_..... .. õ⁰ h mk 279 1.284 313 1.387 
Montags Mee 211 637 262 665 
New Mexico 4 - 2- 141 401 W W 
Ä ˙ ZI: leas 652 1.539 1.112 3,360 
] A8 1.624 5,581 1.277 7,192 
Oregon Tusuy uma y 790 1,919 741 1,836 
Pennsylvania 44222222 5,578 12,692 4,672 13,766 
South Dakota e e E 911 2,080 7129 1,962 
OXAN A ³ÜW¹ iA AS 978 2,412 886 2,359 
¡A A A IE AI IN 94 136 W W 
Ae. AS 82 78 29 50 
Ii(((ͤͤĩ«ê%⁵k A y ada ads 1.155 2, 603 828 2,182 
Washington nnn 608 2,147 794 2,720 
West Virginia ~~. ee 731 1,783 517 1,445 
r ·oww y 53 104 40 89 
Other State ii 4,556 14,829 4,714 15,409 
Total o edd vas 31,090 77,815 27,120 77,237 
Virgin Islands 8g3L sss | = € 41 323 

r Revised. 

SECH Withheld to avoid disclosing individual company confidential data; included with Other 


1 Includes Connecticut, Georgia, Kansas, Kentucky, Maine, Michigan, Minnesota, Missouri, Nevada 
(1974), North Carolina, Oklahoma, Tennessee, Wisconsin, and States indicated by symbol W. 
2 Data may not add to totals shown because of independent rounding. 
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MARBLE 


Dimension.—Dimension marble was pro- 
duced by 15 companies in 13 States. Lead- 
ing States were Vermont, Georgia, 
Tennessee, Alabama, and Montana, which 
accounted for 83% of the total output. 
Leading companies were Vermont Marble 
Co. and Georgia Marble Co. Output de- 
clined 32% to 50,000 tons valued at $9.5 
million. Average production per company 
was 3,300 tons valued at $635,000. 
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Crushed.—Crushed marble was pro- 
duced by 19 companies in 13 States. Lead- 
ing States were Alabama, Georgia, North 
Carolina, Virginia, and Wyoming, which 
accounted for 91% of the total output. 
Leading companies were Georgia Marble 
Co. and Moretti-Harrah Marble Co. Out- 
put declined 13% to 1.5 million tons 
valued at $22.6 million. Average produc- 
tion per company was 77,000 tons valued 
at $1.19 million. 


Table 13.—Dimension marble sold or used by producers in the United States, by State 


1974 1975 
State Short Cubic Value Short Cubic Value 
(thou- (thou- 
tons feet sands) tons feet sands) 
Tennesse TNR 7,010 75,975 $1,925 6,002 64,778 $1,699 
Texas eege ⁵ 8 => M E 2,000 20,000 232 
Washington RAE 60 714 2 57 685 2 
Wyoming 2, 055 24,176 55 1,754 18,000 47 
Other State!!! 64,330 731,140 9,761 40,176 456,650 7,547 
Total? ___ 73,455 832,000 11.733 49,989 560,110 9,526 


Za E Alabama, Georgia, Idaho, Missouri, Montana, New Mexico, North Carolina, Utah, and 
ermon gë GE 


3 Data may not add to totals shown because of independent rounding. 


Table 14.—Crushed marble sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


1974 1975 
State Quantity Value Quantity |. Value 
Aa 8 W W 610 9,982 
Glier canica 1 4 VH SS 
Idaho EEN 1 4 a SEN 
Vermont eebe 1 1 4 6 
Wyoming o 8 65 1,625 54 1,840 
Other States! NR e cs 1,613 28,920 794 11,297 
Total A A cee eek 1,679 30,554 - 1,461 22,626 
Puerto Riſſo obo «««õõõt.Uũ3 67 361 107 523 
included with “Other 


Fh. w rene to avoid disclosing individual company confidential data: 


1 Tacludes Arizona, California, Georgia, Missouri, Nevada (1974), North Carolina, Tennessee, 
Texas, Utah, Virginia, Washington, and States indicated by symbol W. 
2 Data may not add to totals shown because of independent rounding. 
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SLATE 


Dimension.—Dimension slate was pro- 
duced by 32 companies in 7 States. Lead- 
ing States were Pennsylvania, Vermont, 
Virginia, North Carolina, and New York. 
Leading producers were A. Dalley & Sons 
and Stoddard Slate Co., Inc. Output 
declined 21% to 61,900 tons valued at $7.5 
million. Average production per company 
was 1,900 tons valued at $233,000. 

Crushed.—Crushed slate was produced 
by nine companies in Virginia, Georgia, 
Arkansas, New York, and North Carolina. 
Leading producers were Georgia Light- 
weight Aggregate Co. and Solite Corp. 
Output declined 45% to 761,000 tons 
valued at $4.9 million. Average production 
per company was 85,000 tons valued at 
$549,000. 


SHELL 


Shell was produced by 17 companies in 
Louisiana, Texas, Alabama, Florida, South 
Carolina, California, and Virginia. Lead- 
ing companies were Radcliff Materials, 
Inc., and Parker Bros. & Co., Inc. Output 
declined 15% to 15.5 million tons valued 
at $52.7 million. Average production per 
company was 909,000 tons valued at $3.1 
million. 


CALCAREOUS MARL 


Marl was produced by 31 companies in 
7 States. Leading States were South Car- 
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olina and Mississippi, which accounted for 
7896 of the total output. Leading com- 
panies were Santee Portland Cement Co. 
and Giant Portland Cement Co. Output 
declined 10% to 3.50 million tons valued 
at $4.87 million. Average production per 
company was 113,000 tons valued at 
$157,000. 


MISCELLANEOUS STONE 


Dimension.-—Other kinds of dimension 
stone were produced by 23 companies in 
10 States. Leading States were Maryland, 
Hawaii, Pennsylvania, Virginia, and New 
Jersey, which accounted for 89% of the 
total output. Leading producers were Joe's 
Moss Rock, Inc. and Stoneyhurst Quar- 
ries. Output declined 89% to 37,000 tons 
valued at $1.28 million. Average produc- 
tion per company was only 1,600 tons 
valued at $56,000. 

Crushed.— Other crushed stone was 
produced by 89 companies in 28 States. 
Leading States were Pennsylvania, Califor- 
nia, Alaska, Utah, and Oklahoma, which 
accounted for 82% of the total output. 
Leading producers were the U.S. Forest 
Service and Eureka Stone Quarry, Inc. 
Output declined 2396 to 14.2 million tons 
valued at $31 million. Average production 
per company was 159,000 tons valued at 
$348,000. 


Table 15.—Crushed calcareous marl sold or used by producers in the United States, 
by State 
(Thousand short tons and thousand dollars) 


A AAA 
Michigan 
Mississippi ..........-.22.-2-22-2222.2.2..222...2-- 
North Carolina `. -=--> 
South Carolina __ . . ea 
Other States 


Totalt EE 


r Re 


1974 * 1975 
Quantity Value Quantity Value 
49 62 28 41 
151 258 85 158 
760 1,021 561 907 
243 847 228 461 
W W 2,180 2,778 
2,686 3,767 421 582 
8,889 5,956 8,504 4,871 


vised, 
„ to avoid disclosing individual company confidential data; included with Other 


1 Includes Texas, Virginia, and States indicated by symbol W. 
2 Data may not add to totals shown because of independent rounding. 
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Table 16.—Crushed miscellaneous stone sold or used by producers in the United States, 
by State 
(Thousand short tons and thousand dollars) 


1974 r 1975 
State Quantity Value Quantity Value 
J; ³ÜW¹¹Vũ 0 See 827 98 1.391 3,899 
Efe. a 6,718 12,763 4,409 8.693 
Colorado .--.--------------- 5553 ENEA W W 8 128 
IBC ⁵³⅛ð—ͤ 359 727 230 698 
Idaho o rare ot a oe liL E ze 127 205 30 136 
CCù ð“urm.. dd E s E 107 74 W W 
ne, ß nuu ia 90 147 w W 
Men ðͤ wkm o 130 255 58 81 
N ⁰½dm.t ] ] ³ aA 8 93 160 W W 
New Mexico «4 543 1,070 w W 
North Dakota. 35 115 30 153 
Oregon uůůßl ³o¹ꝛA AA 88 248 467 200 331 
Pennsylvania .˖˖˖ . ee 4,879 10,744 W w 
Rhode Island _.._ 2 -2.22222- 11 80 12 38 
E; EEN W W 574 933 
Vermont scans 8 84 86 76 114 
Other States! ____ oo. 4,147 6,883 7,073 15,796 
RK EE 18,401 34,715 14,169 81,000 
Puerto Rico NN „„ 2,290 15,900 1,969 17,172 

r Revised. 

W Withheld to avoid disclosing individual company confidential data; included with Other 


tates." 


1Includes Arizona, Arkansas, Louisiana, Maine (1974), Maryland, Massachusetts, Minnesota (1974), 
North Carolina (1975), Oklahoma, South Dakota (1974), Texas, Virginia, Washington, Wisconsin, 


Wyoming, and States indicated by symbol W. 


2 Data may not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Stone was consumed in every State. 
Some dimension stone was shipped to 
many States for use in buildings or as 
monuments. Most crushed stone was con- 
sumed in the State where it was produced. 
Many industries have grown up in the 
vicinity of stone quarries, such as cement 
mills or lime plants. 

In the following descriptions of individ- 
ual uses, output is considered to be the 
equivalent of consumption. 

Dimension.—Dimension stone was used 
mainly for building and monumental stone. 
Stone sold as rough blocks decreased 11% 
to 293,600 tons valued at $9.6 million. 
Rough monumental stone output decreased 
4% to 280,000 tons valued at $15.5 mil- 
lion. Output of cut, dressed building stone 
decreased 1% to 127,300 tons valued at 
$22.9 million. Output of curbing increased 
1% to 123,000 tons valued at $7.8 million. 


Rubble production was 106, 800 tons 
valued at $1.18 million. These five uses 
accounted for 66% of the total production. 

Crushed.—Crushed stone was used 
mainly for building and road construction. 
It was also used in basic chemical indus- 
tries, and for many other uses. Dense- 
graded roadbase stone production declined 
12% to 216 million tons valued at $440 
million. Output of coarse concrete aggre- 
gate declined 14% to 120 million tons 
valued at $261 million. Output of other 
construction aggregate and roadstone de- 
clined 9% to 117 million tons valued at 
$265 million. Production of stone used 
in cement decreased 1796 to 95.5 million 
tons valued at $167 million. Output of 
bituminous aggregate declined 1396 to 89.6 
million tons valued at $226 million. These 
five uses accounted for 71% of the total 
production. 


STONE 
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Table 17.—Dimension stone sold or used by producers in the United States, by use 


1974 r 1975 
Use Short ^ Cubic thou. Short Cubie pue 
tons feet sands) tons feet sands) 
Rough blocks 830,420 4, 211,100 $10,381 293,580 3,688,400 89, 649 
Rough monumental 293,020 3,004,500 15, 354 279,960 2,815,300 15,540 
Cut building stone 129,000 1,645,600 21,033 127,320 1,627,100 22,916 
Shit ienien 121.790 1,452,600 7,882 122,980 1, 455.000 7,789 
Nl ecu nue MEME de 499,760 5,890,000 2,980 106,820 1,226,400 1,184 
Rough building stone 90,378 1,147,700 2,006 99,971 1,254,700 2,101 
Sawed building stone 124,790 1,641,900 7,197 89,405 1,197,200 5,421 
House stone veneer ...........-..- 93,913 1,233,100 4,593 81,187 1,041,200 3,775 
Dressed monumental 47,292 540,540 16,460 49,676 547,170 15,043 
Rough flagging ............--.---- 48,113 602,270 1,729 36,225 458,580 1,425 
Dressed building stone 17,425 212,150 852 31,231 397,560 4,826 
Other dressed stone 9,739 22,415 613 6,283 17,930 709 
Other rough stone ..........--.-..- 18,304 169,080 204 5,059 59,674 75 
Other uses! ii 95,790 387,040 9,038 73,806 199,850 8,135 
Total EE 1,914,700 22,160,000 100,818 1,402,900 15,986,000 98,586 

r Revised. 


1 Includes dressed flagging, sanitary fixtures, roofing slate, flooring 


fixtures, and blackboards. 


2 Data may not add to totals shown because of independent rounding. 


slate, paving blocks, electrical 


Table 18.—Crushed stone sold or used by producers in the United States, by use 


(Thousand short tons and thousand dollars) 


Use 1974 r 1975 

Quantity Value Quantity Value 

Dense-graded roadbase stone 245,570 440,380 216,320 440,300 
Concrete aggregate 139,290 276,560 119,660 261,350 
Other aggregate and roadstone ......... 128,870 264,020 117,150 264,880 
energie ome eausa see 115,400 177,100 95,506 167,200 
Bituminous aggregate 102,850 225,996 89,552 225,800 
Surface treatment aggregate 58,692 124,520 52,144 119,840 
Agricultural limestone (agstone) 34,183 78,860 33,846 87,635 
LAME: l2 220 rs ERN 32,228 58,782 28,665 61,544 
Macadam aggregate 34,157 62,908 27,955 57,977 
I Ee 35,292 63,692 26,310 52,568 
Flux stone 25222 25225 9 aos 31,789 64,153 23,819 54,500 
Railroad ballast een 21,835 37,802 20,840 42,881 
ene... 8.636 21,557 6,822 18,219 
Y A A eee 12,831 20,071 5,293 8,080 
Roofing granules 4,353 11,267 4,381 11,236 
RT EE 2,285 5,276 3,214 7,045 
Glass osuna corr 8 3,137 15,723 3,000 16,252 
Other fillers ...._. 2,583 28,217 2,888 27,459 
Dead-burned dolomite ---..-------..---- 2,164 3,890 1,967 3,917 
Poultry grit ~_------~------------------- 2,632 12,749 1,962 11,450 
Other chemicals ———-————— 600 1,359 1,192 2,008 
Sugar refining ------------------------- 928 3,014 1,163 3,578 
Coal mine dusting ....................- 1,265 6,774 1,149 6,008 
Whiting AAA uum suu us 1,477 22,964 1,014 17,050 
Refractories ————— 959 4,734 965 6,631 
Ferrosilicon ..-..-.-.-.-...--.--.--..-..- 480 1,816 932 2,455 
Asphalt fille 1,153 5,980 761 3,745 
Filter t ne 1,954 4,300 727 1,888 
Agricultural marl e 543 1,467 584 1,765 
Terrazzo ooo 314 4,622 584 7,259 
Lightweight aggregate 983 6,822 510 4,107 
Waste products --- w«õ« 717 707 401 439 
Building produet : 162 318 260 642 
Bedding materiaalkẽũ4ůkk„„dd e 220 414 161 316 
Pipir CI AS 189 668 135 611 
Drain fields — 188 350 86 187 
Abrasives 225 1.290 81 707 
Acid neutraliz ation 368 875 55 180 
Other uses loo ooo 10,099 23,804 9,446 24,291 
TOI? os io 1,041,600 2,085,800 901,490 2,024,000 

r Revised. 


1 Includes carbon dioxide (1975), porcelain, flour (slate), stutco, disinfectant, and other uses. 


2 Data may not add to totals shown because of independent rounding. 
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LIMESTONE 


Dimension.—Dimension limestone was 
used mainly as building stone. Sales of 
rough limestone blocks declined 21% to 
162,400 tons valued at $4.04 million. Out- 
put of house stone veneer declined 12% to 
55,600 tons valued at $2.3 million. Pro- 
duction of sawed, dressed building stone 
declined 1696 to 54,500 tons valued at 
$3.4 million. Production of cut building 
stone increased 596 to 54,300 tons valued 
at $6.9 million. Output of rubble declined 
54% to 36,700 tons valued at $427,000. 
These five uses accounted for 87% of the 
total output. 
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Crushed.—Output of dense-graded road- 
base stone declined 1096 to 152 million 
tons valued at $290 million. Production of 
concrete aggregate declined 1096 to 94.3 
million tons valued at $199 million. Out- 
put of crushed limestone for cement de- 
clined 1696 to 88.3 million tons valued 
at $151 million. Production of other ag- 
gregates and roadstone declined 596 to 
73.1 million tons valued at $151 million. 
Output of bituminous aggregate declined 
796 to 57.8 million tons valued at $140 
million. These five uses accounted for 7096 
of the total output of crushed limestone. 


Table 19.—Dimension limestone sold or used by producers in the United States, by use 


1974 r 1976 
Use Short Cubic value short Cubic N 

tons feet sands) tons feet 
Rough blocks ................- 206,170 2,775,300 $4,272 162,400 2,173,700 $4,045 
House stone veneer ...........- 63,488 825,070 ,580 55,650 732,880 267 
Sawed dressed building stone 64,812 876,930 3,832 54,467 742,200 3,416 
Cut, dressed building stone 51,976 680,990 5,673 54,339 723,490 6,941 
A 80,339 918,660 834 36,716 373.460 427 
Rough building stone 18,966 238,510 330 25,208 320,630 530 
Rough flagging ..............- 15,615 197,780 283 16,216 207,460 301 
Dressed building stone ........ 11,475 138,540 239 10,786 131,720 248 
Dressed flagging .............. 2,038 25,163 66 2,001 25,378 78 
Other uses! .................. 1,790 22,252 41 1,832 22,111 20 
Totalls?? 222 516,620 6,699,200 18,150 419,600 5,453,700 18,274 


r Revised. 
1 Includes curbing, other rough stone, other dressed stone, and dressed monumental stone (1974). 


2 Data may not add to totals shown because of independent rounding. 
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Table 20.—Crushed limestone sold or used by producers in the United States, by use 
(Thousand short tons and thousand dollars) 


Use 1974 r 1975 

Quantity Value Quantity Value 
Dense-graded roadbase tone 168,470 283,110 151,760 290,210 
Concrete aggregate 105,190 202,800 94,305 198,640 
!. 8 105,250 157,860 88,326 161,010 
Other aggregate and roads tone 76,563 145,830 73,097 151,400 
Bituminous aggregate 62,239 130,420 57,816 140,290 
Surface treatment aggregate 46,608 98,585 38,398 88,586 
Agricultural limestone (agstone) ........ 32,469 75,044 23,570 86,888 
Dime EE ee 31,728 58,129 27,663 | 58,416 
Macadam aggregate ...........-........ 29,374 53,856 23,777 48,685 
Fluxing stone 30,668 59,819 22,766 49,707 
RIDAD, EE 19,882 33,901 13,718 28,833 
Railroad ballast ..............-...- sss 9,677 16,569 9,482 18,658 
Storr, mh dome 5.393 12,937 4,363 11,087 
Ii ³ĩW6W».. 2.285 5,276 3,209 6,990 
II; esc eee ew eee ee eee eee 2,644 4,490 2,094 2,997 
ET TE 1,714 8,395 2,021 10,207 
Dead-burned dolomite .................- 2.164 3,890 1,967 3,917 
Other fillerrers 222 1.607 11,591 1,892 14,200 
Poultry grit e 2,141 10,085 1,616 10,015 
Other chemicals .......................- 600 1,359 1,192 2,008 
Sugar refining e E E 928 3,014 1,163 3,578 
Coal mine dusting ..................... 1,265 6,774 1,149 6,008 
AS 958 13,390 744 11,537 
Asphalt fille «44% 1.007 5, 465 658 277 
Waste products ..-- ER ek 644 578 401 439 
Agricultural marl ...........-.........- 406 1,179 877 1,288 

liter n ee ... T 1,305 2,729 294 
Roofing granul s «. 186 720 278 1,046 
,, v hande dadukaada 189 1.180 175 1.364 
aper ß 2 52 189 668 135 611 
Building produets ee 125 250 110 209 
Bedding material .. . J... . ti 195 365 79 143 
Refractories ........-- -=--> 402 848 76 277 
Drain fields 164 280 56 109 
Acid neutraliz ation 368 875 55 180 
Other uses? ii 1,033 16,444 7,539 17,939 
Total? ³¹Ü¹¹¹wAA1A—wuA ͤĩ %Ü·³¹ ⁰⁰⁰⁰ʒ e 751.520 1,428,200 666,820 1,421,000 


r Revised. 
5 ferrosilicon, carbon dioxide (1975), abrasives, stucco, disinfectant, porcelain (1974), and 
other uses. 
2 Data may not add to totals shown because of independent rounding. 
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GRANITE 


Dimension.—Dimension granite was 
used mainly for monumental and building 
stone. Output of rough monumental stone 
declined 596 to 279,400 tons valued at 
$15.5 million. Production of curbing in- 
creased 1% to 122,400 tons valued at 
$7.76 million. Sales of rough granite blocks 
increased 3096 to 60,800 tons valued at 
$2.21 million. Output of dressed monu- 
mental stone increased 37% to 46,400 tons 
valued at $14.1 million. Production of cut 
building stone increased 14% to 38,600 
tons valued at $12.2 million. These five 


MINERALS YEARBOOK, 1976 


uses accounted for 9156 of the total output 
of dimension granite. 

Crushed.—Output of dense-graded road- 
base stone declined 14% to 30.1 million 
tons valued at $67.8 million. Production of 
concrete aggregate declined 26% to 15.9 
million tons valued at $36.9 million. Out- 
put of bituminous aggregate declined 17% 
to 15.1 million tons valued at $37.9 million. 
Production of other aggregates and road- 
stone declined 27% to 12.4 million tons 
valued at $28.2 million. Output of crushed 
granite for use as railroad ballast declined 
596 to 7.43 million tons valued at $15.8 
million. These five uses accounted for 86% 
of the total output of crushed granite. 


Table 22.—Dimension granite sold or used by producers in the United States, by use 


1974 r 1975 
Use Short ^ Cubic (thos, Short Cubie — (chou. 
tons feet tons feet 
sands) sands) 
Rough monumental 292,910 8,003,200 $15,336 279,462 2,808,600 $15,530 
Curbing eege 121,260 1,445,400 7,844 122,439 1,448,200 7,761 
Rough blocks ................ 46,643 483,950 1,550 60,794 630,700 2,206 
Dressed monumental 33,901 388,020 11,962 46,379 510,240 14,103 
Cut, dressed building stone .. 83,998 412,700 11,370 88,601 466,200 12,244 
Rubble ............-.-......- 80,224 944,180 61 19,481 213,630 158 
Sawed, dressed building 
TEE 26,959 815,480 1,465 12,889 156,830 850 
Dressed construction stone 4,224 52,634 553 8,066 99,636 1,085 
Rough construction stone .... 8,400 100,010 238 6,430 77,349 193 
House stone veneerr 1,797 21,406 75 1,664 19,791 102 
Rough flagging ...........-.- 1,158 13,583 61 387 4,707 12 
Other uses! __. -------—- 6,286 75,659 340 7,027 80,328 298 
Total? ee eg 657,760 7,256,200 51,401 603,620 6,515,700 54,042 
r Revised. 


1 Includes paving blocks, dressed flagging, other rough stone, and other dressed stone. 
2 Data may not add to totals shown because of independent rounding. 


Table 23.—Crushed granite sold or used by producers in the United States, by use 


(Thousand short tons and thousand dollars) 


Use 1974 r 1975 
Quantity Value Quantity Value 
Dense-graded roadbase stone 35,137 69,506 30,139 67,759 
Concrete aggregate 21,518 48,014 15,900 36,868 
Bituminous aggregate 18,123 38,501 15,118 37,913 
Other aggregate and roadstone .......... 16,998 33,427 12,409 28,177 
Railroad ballast ................-..-...--.- 7,816 13,962 7,433 15,767 
Surface treatment aggregate 5,144 10,984 4,173 9,714 
RIDFAD A EEN 2,761 5,987 2,457 7,031 
Macadam aggregate 3,642 6,835 2,452 4,140 
Roofing granules ........-....-.---.--..-- 1,580 2,691 1,597 2,849 
Stone sand ..----.----------------------- 1,815 3,436 1,365 3,076 
Filter tonk᷑ kk 390 989 147 383 
J ͥ TA 2,446 6,671 131 194 
LOFLMZZO daa as 17 233 115 669 
Poultry grit 42 389 81 433 
Bedding material `... 14 21 4 13 
Other uses! __ 4 1,112 1,495 742 1.406 
J%ͤůõĩ³ĩÜ5à⅛! ] ] m a 118,560 238,140 94,258 216,990 

r Revised. 


1 Includes asphalt filler, cement (1974), building products (1974), and other uses. 
2 Data may not add to totals shown because of independent rounding. 


STONE 


TRAPROCK 


Dimension.—Dimension traprock was 
used for rubble (88%), sold as rough 
blocks, and used as rough building stone. 

Crushed.—Output of dense-graded road- 
base stone declined 15% to 19.2 million 
tons valued at $43.6 million. Production 
of other aggregates and roadstone declined 
29% to 17.3 million tons valued at $45.8 
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million. Output of bituminous aggregate 
declined 14% to 12.5 million tons valued 
at $35.8 million. Production of surface 
treatment aggregate increased 54% to 7.4 
million tons valued at $16.4 million. Out- 
put of riprap declined 1996 to 7.07 million 
tons valued at $11.0 million. These five 
uses accounted for 81% of the total output 
of crushed traprock. 


Table 24.—Crushed traprock sold or used by producers in the United States, by use 
(Thousand short tons and thousand dollars) 


Use 1974 r 1975 

Quantity Value Quantity Value 

Dense-graded roadbase stone 22,485 47,655 19,152 48,634 
Other aggregate and roadstone .......... 24,375 61,422 17,258 45,818 
Bituminous aggregate 14,598 88,765 12,511 85,803 
Surface treatment ES FF 4,809 9,812 7,399 16,443 
Riprap: escapara acens 8,771 15,732 7,066 11,049 
Concrete aggregate 8,530 21,587 6,880 18,817 
Railroad ballast `... e -= 2,155 4,139 2,558 5,991 
Roofing granules `... . .  . 1,706 4,832 1,650 4,677 
FI. NU 6,126 6,578 1,248 1,684 
Macadam aggregate 852 1,727 1,180 3,398 
Stone sand ...........--..--.--. ... NN - 810 1,872 536 2,084 
Filter stonn k: kn 192 407 222 642 
Bedding material .............-.........- 4 16 57 117 
Drain fields s 16 44 27 69 
Other uses! iii 1,456 8,862 699 2,376 
Total. u ³¹Ü1dd ³o2•ùdꝛ ẽ K a 96,885 217,900 78,443 2 192,600 

r Revised. 


1 Includes other fillers, asphalt fillers, building products, poultry grit (1974), waste materials 


(1974), and other uses. 


2 Data do not add to total shown because of independent rounding. 


SANDSTONE 


Dimension.—Dimension sandstone was 
used mainly for building stone. Output 
of rough building stone increased 18% to 
51,500 tons valued at $974,000. Sales of 
rough blocks increased 12% to 43,600 
tons valued at $868,000. Output of rub- 


ble increased 6% to 35,300 tons valued 
at $395,000. Production of cut building 
stone declined 1196 to 25,800 tons valued 
at $1.75 million. Output of house stonc 
veneer declined 15% to 20,300 tons valued 
at $705,000. These five uses accounted 
for 7796 of the total output of dimension 
sandstone. 


Table 25.—Dimension sandstone, quartz and quartzite sold or used by producers in 


the United States, by use 
1974" 1975 
Use short Cubic (chou. Short Cubic Sea 
tons feet sands) tons feet sands) 
Rough building stone 48,685 579,860 $922 51,506 654,620 $974 
Rough blocks 89,081 528,570 792 43,632 589,260 868 
Rubble ee mmm me 83,356 433,010 392 35,320 466,150 395 
Cut building stone ............ 29,186 880,590 1,566 25,835 337,050 1,760 
House stone vnee 23,813 317,750 791 20,346 272,790 705 
Sawed building stone 31,742 435,880 1,625 20,186 278,530 1,208 
Rough flagging ............... 28,771 360,650 1,838 19,624 245,220 1,108 
ressed flagging .............- 17,021 212,580 696 8,700 107,820 414 
Other use iii 14.285 182,310 570 4,412 56,086 580 
Total? ¿¿ c. ¿L nia SS 260,940 8,430,700 8,692 229,460 8,007,026 8,001 
r Revised. 

1 Includes dressed construction stone, rough monumental, other rough stone, curbing, dressed 


monumental, and other dressed stone. 


2 Data may not add to totals shown because of independent rounding. 
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Crushed.—Output of dense-graded road- at $6.48 million. Production of concrete 
base stone declined 21% to 6.4 million aggregate increased 2% to 2.18 million 
tons valued at $13.9 million. Production of tons valued at $6.07 million. Output of 
other aggregates and roadstone declined riprap declined 27% to 1.81 million tons 
10% to 5.59 million tons valued at $12.5 valued at $3.95 million. These five uses 
million. Output of bituminous aggregate accounted for 68%. of the total output of 
declined 27% to 2.34 million tons valued crushed sandstone. 


Table 26.—Crushed sandstone sold or used by producers in the United States, by use 
(Thousand short tons and thousand dollars) 


Us 1974 1975 

s Quantity Value Quantity Value 

Dense-graded roadbase stone ...... LEEA ET ETEA 8,082 15,734 6,401 13,914 
Other aggregate and roadstone .............-.- 6,178 12,679 5,588 12,515 
Bituminous aggregate ..--.--------------------- 3,207 7,642 2,345 6,482 
Concrete aggregateõekee 2,135 5,171 2,185 6,068 
Y Lo ß ß Ss 2,481 4,933 1,812 3,954 
Surface treatment aggregate 737 1,770 1,392 3,482 
Flux stone A ue deeem 1,126 4,834 1,063 4,793 
(1868; a EE 1,423 7,327 979 6,045 
Railroad ballast een e E A -mM 1,168 2,205 962 2,008 
Ref ractorieeessss DEN 558 3,886 889 6,354 
Cement ß ß ceu E 752 1,654 718 1,936 
Roofing granules `. . sss 674 1,487 684 1,623 
Stone sand ooo ⅛ —wrͤ vy Ee 533 2,068 554 1,914 
II ͥ ͥ ͥ ⁰¹wüwA E NEE 272 441 477 919 
Macadam aggregate 3 218 371 329 811 
Building produetsss 30 55 149 431 
Abrasives __. „ 110 991 61 528 
Filet ee Eed 60 150 37 78 
Terrazzo A 28 497 14 117 
Other uses! ... .... LLL b 1,318 3,920 481 3,264 
%%% 222. ð2: E 81,090 77,815 27,120 277,237 


1 Includes porcelain, ferrosilicon, other fillers, bedding material (1975), poultry grit, drain fields, 
waste material (1974), and other uses. 
2 Data do not add to total shown because of independent rounding. 


“Q 


MARBLE tal production, 51% was sold as rough 
blocks. 
Dimension.—Dimension marble was Crushed.—Crushed marble was used 


used mainly for building stone. Sales of mainly as a filler or as whiting. Output of 
rough blocks declined 24% to 25,700 tons other filler increased 3% to 747,000 tons 
valued at $2.49 million. Output of cut valued at $11.4 million. Production of 
building stone declined 44% to 4,850 tons terrazzo was 234,000 tons valued at $4.76 
valued at $1.64 million. Production of million, a decrease of 2%. Of the total 
sawed building stone increased 13% to output of crushed marble, 51% was used 
1,300 tons valued at $300,000. Of the to- for other filler. 


Table 27.—Dimension marble sold or used by producers in the United States, by use 


1974 r 1975 
Use Short Cubic chou. Short Cubic Mead 
tons feet sands) tons feet sands) 
Rough blocks . 33,912 371,000 $3,560 25,665 281,990 $2,491 
Cut, dressed building stone .... 8,678 104,440 1,962 4,851 57,077 1,636 
House stone veneer -.. . r W W W 2,853 10,244 679 
Sawed, dressed building stone .. 1,169 12,419 269 1,323 14,141 300 
Other uses ii 29.696 344.140 5,942 15,297 196,660 4,420 
tel! aceras 73,455 832,000 11,733 49,989 560,110 9,526 
r Revised. W Withheld to avoid disclosing individual company confidential data; included with 


“Other uses.“ 

1 Includes dressed construction stone, dressed monumental stone, rubble, rough building stone, 
dressed flagging, rough flagging, and uses indicated by symbol W. 

2 Data may not add to totals shown because of independent rounding. 
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Table 28.—Crushed marble sold or used by producers in the United States, by use 
(Thousand short tons and thousand dollars) 


Other fillerrrr «4 pn eee an as E 


Terrazzo 


Roofing granules .........-..--.--..-- F 
Other uses! .........- JC AAA IN 


Teta! E -[ 


1974 v , 1975 
Quantity Value Quantity Value 
Gel 726 15,643 747 11,386 
E 238 3,294 234 4,759 
= W W 47 513 
ees 715 11,617 433 5,968 
Rest, 1,679 30,554 1,461 22,626 


r Revised. W Withheld to avoid disclosing individual company confidential data; included with 


“Other uses.” 


1 Includes whiting, dense-graded roadbase stone (1975), other aggregates and roadstone, con- 
crete aggregate (1975), riprap, stone sand, poultry grit, and other uses (1974). 


SLATE 


Dimension.—Dimension slate was used 
mainly for flagging, roofing, and flooring. 
Output of flagging declined 14% to 25,- 
300 tons valued at $1.06 million. Produc- 
tion of structural and sanitary fixtures 
declined 29% to 11,800 tons valued at 
$2.42 million. Output of roofing slate de- 
clined 2096 to 11,000 tons valued at $2.17 


million. Output of slate for flooring dc- 
clined 14%, to 6,300 tons valued at 8969, 
000. These four uses accounted for 88% of 
the total production of dimension slate. 

Crushed.—Crushed slate was used for 
lightweight aggregate (67%), roofing 
granules, and other uses. Total output de- 
clined 45% to 761,000 tons valued at $4.94 
million. 


Table 29.—Dimension slate sold or used by producers in the United States, by use 


1974 r 1975 
Use Short Value Short Value 
tons (thousands) tons (thousands) 
Flagging sos . dd 29,396 $1,288 25,269 $1,055 
Sanitary fixtures --.ocooooooooommooooon... 16,592 2,536 11,835 2,417 
Roolng EE 13,744 2,146 11,003 2,166 
Flooring EE ie 7,267 1.146 6,274 969 
Billiard tables MEME 5 2,807 614 1,987 457 
Electrical fixturess V7 W w 840 56 
Blackboard 459 177 264 136 
Other uB es 8.425 316 4,961 196 
a A ÓN 78,690 8,223 61,933 2 7,453 


55 W Withheld to avoid disclosing individual company confidential data: included with 
ls er uses.” 

1 Includes house stone veneer, monumental stone, other uses, and uses indicated by symbol W. 

2 Data do not add to total shown because of independent rounding. 


SHELL 


Output of roadstone was 6.18 million 
tons valued at $22.1 million, considerably 
more than in 1974. Shell used in cement 
declined 39% to 3.72 million tons valued 
at $10.8 million. Production of roadbase 
stone declined 50% to 3.49 million tons 
valued at $11.7 million. Shell used in lime 
was 993,000 tons valued at $3.12 million, 
considerably more than in 1974. These 


four uses accounted for 93% of the total 
shell output. 


CALCAREOUS MARL 


Marl was used mainly for cement and 
soil conditioning. Marl used in cement de- 
clined 15% to 2.69 million tons valued at 
$3.36 million. Output of agricultural marl 
declined 8% to 486,000 tons valued at 
$966,000. These two uses accounted for 
90% of the total marl output. 
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Table 30.—Crushed shell sold or used by producers in the United States, by use 


(Thousand short tons and thousand dollars) 


Use 


Other aggregate 
einen cee ee 
Dense-graded roadbase stone 
AMG os eee A II 
Bituminous aggregate 
Concrete aggregate 
Other uses! 


m (ND an ç op em OD ep — 2 OP de Gu» QD @ s. op emm ow 


1974 * 1975 
Quantity Value Quantity Value 
2,262 6,322 6,182 22,068 
6,155 18,105 3,725 10,806 
6,903 14,918 3,486 11,690 
487 616 993 8,122 
W W 252 1.057 
w w 10 20 
2,428 8,665 806 8,908 
18,235 48,626 52,671 


2 15,453 


r Revised. W Withheld to avoid disclosing individual company confidential data; included with 


“Other uses.“ 
1 Includes poultry grit, agstone, 


riprap, 
other uses 


railroad ballast, 


surface treatment aggregate, and 


3 Data do not add to total shown because of independent rounding. 


MISCELLANEOUS STONE 


Dimension.— Miscellaneous dimension 
stone was used mainly as building stone. 
Output of rough building stone expanded 
76% to 16,200 tons valued at $365,000. 
Rubble production was 12,000 tons valued 
at $133,000. Output of cut building stone 
declined 28% to 3,700 tons valued at 
$345,000. These three uses accounted for 
86% of the total output. 

Crushed.—Output of roadbase stone in- 


creased 27% to 5.57 million tons valued 
at $13.5 million. Output of roadstone in- 
creased 10% to 2.46 million tons valued 
at $4.66 million. Production of bitumi- 
nous aggregates declined 62% to 1.65 mil- 
lion tons valued at $4.52 million. Stone 
used for fill decreased 5% to 1.28 million 
tons valued at $2.23 million. Output of 
riprap declined 34% to 1.21 million tons 
valued at $1.94. These five uses accounted 
for 86% of the total production of mis- 
cellaneous stone. 


Table 31.—Other dimension stone sold or used by producers in the United States, by use 


1974 * 1975 
Use Short Cubic chou. Short Cubic thou. 
tons feet sands) tons feet sands) 
Rough building stone 9,220 111,000 $239 16,202 194,670 $365 
Rubble -_.. -2 ces ssvececcss 802,041 3,560,600 1,051 12,020 147,330 133 
Cut building stone 5,158 66,877 461 3,694 43,265 345 
Rough blocks 4,611 51,015 200 979 11,364 31 
House stone veneer .. . --- 1,519 81,415 48 471 5,540 18 
Rough flagging ...............-- 2,582 29,819 47 79 969 3 
Other uses! een 1,097 12,874 43 8,636 62.172 880 
c dedic 326,080 3,863,600 2,089 87,081 465,810 1,277 


r Revised. 
1 Includes dressed construction stone, sawed building stone, sanitary fixtures (1975), dressed fiag- 


ging, curbing (1975), and other rough stone (1975). 


3 Data may not add to totals shown because of independent rounding. 
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Table 32.—Other crushed stone sold or used by producers in the United States, by use 
| (Thousand short tons and thousand dollars) 


Use 


Dense-graded roadbase torten 
Other aggregate and roads tone 
Bituminous aggregate ` e 
111 EE 
Riprap 
Surface treatment aggregate 
Railroad ballast ~~... .. ---__-_..--- Llc L2222l- 
Concrete aggregate 
Macadam aggregate 
Terrazzo 
Roofing granules 
Filter stone 
Other uses! 


. Total 


T Revised. 


1974 r 1975 
Quantity Value Quantity Value 
4,402 9,149 5,571 13,460 
2,232 8,899 2,465 4,660 
4,369 9,379 1,646 4,516 
1,339 1,886 1,271 2,234 
1,836 2,864 1,211 1,942 
739 1,204 105 1,484 
1,010 880 389 381 
1,923 4,036 386 908 
11 119 218 844 
41 218 46 849 
43 156 46 228 
7 25 27 63 
389 900 182 436 
18,401 34,715 14,169 31,000 


1 Includes cement, other fillers, alkalies (1975), drain fields, bedding materials, building products, 
abrasives (1974), stone sand (1974), asphalt filler (1974), and other uses. 


PRICES 


Values reported to the Bureau of Mines 
represent the average selling prices f.o.b. 
mine or plant and do not include transpor- 
tation away from the plant. 

Unit values for dimension stone ranged 
from $11.09 per ton for rubble to $516.16 
per ton for stone used for blackboards, and 
averaged $70.27 per ton, an increase of 
34% over 1974. Values, per cubic foot, 
were: $2.62 for rough blocks; $5.52 for 
rough monumental stone; $14.08 for cut 
building stone; $5.35 for curbing; and 
$0.98 for rubble. 

Unit values for crushed stone ranged 
from $1.09 per ton for waste material to 
$16.82 per ton for whiting, and averaged 
$2.35 per ton, an increase of 1896 over 
1974. Values for roadbase stone were 
$2.04 per ton; coarse concrete aggregate, 
$2.18; roadstone, $2.26; stone used in ce- 
ment, $1.75; and bituminous aggregate, 
$2.52 per ton. 


FOREIGN 


Stone was exported to numerous coun- 
tries but most went to Canada. Building 
and monumental stone exports included: 
Granite valued at $1.8 million, of which 
52% went to Canada and 31% to Japan; 
dolomite valued at $1.5 million, of which 
36% went to Venezuela, 32% to Canada, 
and 23% to Chile; marble valued at 
$410,000, of which 83% went to Canada; 


Unit values for dimension limestone 
averaged $43.55 per ton or $3.35 per cubic 
foot; crushed limestone value averaged 
$2.13 per ton. Value of dimension granite 
averaged $89.53 per ton or $8.29 per 
cubic foot; crushed granite averaged $2.30 
per ton. Crushed traprock value averaged 
$2.46 per ton. Dimension sandstone aver- 
aged $34.87 per ton or $2.66 per cubic 
foot; crushed sandstone, quartz, and 
quartzite averaged $2.85 per ton. Dimen- 
sion marble value averaged $190.56 per 
ton or $18.24 per cubic foot; crushed 
marble was $15.49 per ton. The average 
value for dimension slate was $120.34 per 
ton, and $6.50 per ton for crushed slate. 
Shell sold for $3.41 per ton, and marl was 
valued at $1.39 per ton. Miscellaneous 
stone was valued at $34.44 per ton or $2.74 
per cubic foot for dimension stone, and 
$2.19 per ton for crushed stone. 


TRADE 


and slate valued at $279,000, of which 
94% went to Canada. 

Crushed stone exports included 3.4 mil- 
lion tons of limestone and 896,000 tons of 
other stone. Also, $2.4 million worth of 
manufactured stone was exported. 

Stone was imported from many coun- 
tries, but most of it came from Canada. 
Total stone imports were valued at $45.6 
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Table 33.—U.S. exports of stone 


(Thousand short tons and thousand dollars) 
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Building and monumental stone 
| Dolomite 
Other 
Year Quan- Value (value) 
tity 

1973 .......-- 59 652 1,244 
1974 86 1.559 1.920 
11 lc sum 49 1,464 2,449 


million. Building and monumental stone 
imports included: Marble valued at $15.5 
million, granite valued at $8.8 million, and 
other stone valued at $14.6 million. Ninety- 
one percent of the dressed marble came 
from Italy; 65% of the dressed granite 
came from Italy and 2596 from Canada; 
54% of the rough granite came from Can- 


Crushed, ground, or broken Other 
Limestone Other B gren 
Quan- Value Quan- Value Gr Sg 
tity tity (value) 
2,316 5,400 765 4,819 948 
2,793 7,753 625 4,850 2,077 
3,386 9,993 896 5,843 2,376 


ada and 31% from the Republic of South 
Africa; and 91% of the rough limestone 
came from the Dominican Republic. 

Crushed limestone imports, mainly from 
Canada, were 1.6 million tons valued at 
$2.4 million. Imports of other crushed 
stone were 1.4 million tons from Canada 
valued at $2.8 million. 
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Table 34.— U.S. imports for consumption of stone and whiting, by class 


1974 1975 
Quan- Value Quan- Value 
Class tity (thou- tity (thou- 
sands) sands) 
Granite: 
Monumental, paving, and building stone: 
RN; ⅛ð2V 8 cubic feet 184,533 $1,678 243,320 $2,369 
Dressed, manufactured do 370,306 4,544 327,938 5,617 
Not manufactured and not suitable for monu- 
mental, paving, or building stone short tons 2,530 49 4,361 156 
Other, n8 ę RECS Du 2 ad te (1) 3,027 (1) 708 
TOA a k ee XX 9,298 XX 8,845 
Marble, breccia, and onyx: 
In block, rough, or squared ........ cubic feet... 13,089 164 14,112 209 
Sawed or dressed, over 2 inches thick ....do.... 2,273 52 361 8 
Slabs and paving tiles superficial feet... 8,695,485 11,007 5,183,004 1,663 
All other manufactures ._. . (1) 8,121 (1) 1,601 
d Nd WEE XX 19,344 XX 15,481 
Travertine stone: 
Rough, un manufactured cubic feet 6,846 22 4,008 19 
Dressed, suitable for monumental, paving, and 
building stone ........-....-....- short tons.. 15,029 3,036 22,548 2,994 
Other, n.s.p.f .......- NORMEN EE (1) 185 (1) 447 
Total p E XX 3,243 XX 8,460 
Limestone: 
Monumental, paving, and building stone: 
(( ³˙o’¹ꝗͤ AAA cubic feet 12,056 15 13,889 24 
Dressed, manufactured short tons 356 37 3,863 164 
Crude, not suitable for monumental, paving, or 
building stone ...............--..--.- do 55,486 208 147,262 579 
e ͤUm .. alaaa (1) 60 (1) 43 
TOA IS EEN XX 320 XX 810 
Slate : 
ee, ß a square feet 1.088 1 UN 
Other NSPI . ] Sco es ees (1) 7,754 (1) 6,597 
M KEE XX 1,155 XX 6,597 
Gantt 8 short tons 74,977 713 122,245 804 
Stone and articles of stone n.s.p.f. : 
Statuary and sculpture s (1) 343 (1) 866 
Stone, unmanufactured _. . . short tons 8,196 226 10,610 215 
Building stone, rough ..............- cubic feet. 2,023 3 6,909 11 
Building stone, dressed ............. short tons 743 59 783 63 
Ohhh 8 GE (1) 2,581 (1) 2,235 
!! ³ðVd 8 XX 3.212 XX 2,890 
Stone, chips, spall, crushed, or ground: 
Marble, breccia, and onyx chips short tons.. 4,602 123 2,522 80 
Limestone, chips and spalls, crushed, or ground 
do- 1.787, 911 2,537 1,616,312 2,432 
Stone chips and spalls, and stone crushed or 
ground uss . cial do 1,733,001 2,997 1,371,363 2,764 
Slate chips and spalls, and slate crushed or 
HEURE eier eet kee Sos Slee do.... m E 353 1 
A y eee do... 78,525,514 5,657 2,990,550 5,277 
Whiting: 
Whiting, dry, ground, or bolted .......... do- 34,181 1,638 20,115 1,219 
Chalk whiting precipitated ..............- do 8,345 451 1,563 242 
% ³˙·¹fẽ§0Qr;.m y 50 DEDE cre do. 37,526 2,089 21,678 1,461 
Grand. total _ ee XX 51,631 XX 45,625 
r Revised. XX Not applicable. 


1 Quantity not reported. 
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WORLD REVIEW 


Stone was produced in almost every 
country of the world. The largest quan- 
tities are produced near the points of con- 
sumption, mainly in the highly industrial- 
ized countries. World output of dimension 
stone in 1975 was estimated at 37 million 


tons. Europe provided about 75% of the. 


total, Asia 18%, and North America 5%. 
The dimension stone industry is not ex- 
pected to expand during the next 25 years. 


World output of crushed stone in 1975 
was estimated at 5.0 billion tons, of which 
Europe provided 39%, Asia 26%, and 
North America 23%. Output is expected 
to expand at a rate of 4% per year and 
reach 15 billion tons annually by the year 


2000. 

Canada.—Output of stone in Canada in 
1974 was 94.8 million tons, of which 1.87 
million tons (2096) was exported. The 
stone was used for road metal (41%), con- 
crete aggregate (1696), asphalt aggregate 
(6%), railroad ballast (4%), and other 
uses (the remainder). Of the total, 86% 
was limestone and 9% was granite. The 
leading producing provinces were Quebec 
(5196) and Ontario (40%). 


France.—Output of dimension stone was 
about 4 million tons. France ranked second 
in the world in production of dimension 
stone, with 11% of the total. Output of 
crushed stone was about 140 million tons, 
396 of the world's output. 

Germany, West.—West Germany ranked 
third in world output of stone with 190 
million tons, 596 of the total. 

Italy.—Italy has long ranked first in the 
production of dimension stone. Output was 
about 8 million tons, 21% of the total 
world production. Output of crushed stone 
was about 70 million tons. 

Japan.—Japan ranked fourth in stone 
production with 164 million tons, 476 of 
the total world production. 

United Kingdom.—Output of stone in 
the United Kingdom was 150 million tons, 
496 of the total world output. Among the 
producing countries, the United Kingdom 
ranked fifth. 

U.S.S.R.—Although stone production 
figures are not available, output is esti- 
mated at 500 million tons, 10% of the 
total world production. The U.S.S.R. 
ranks second behind the United States in 
stone production. 


TECHNOLOGY 


The stone industry continued to be 
plagued by environmental restrictions and 
regulations. The Environmental Protection 
Agency published guidelines for effluents 
from mining which called for zero dis- 


charge of process-generated effluents. 

The Stone chapter from Bulletin 667, 
Mineral Facts and Problems, reviews cur- 
rent technology in the stone industry. 


Sulfur and Pyrites 


By John E. Shelton * 


There was a marked increase in sulfur 
prices in 1975 compared with those in 
1974. The average net shipment value 
Lob, mine/plant for Frasch and recov- 
ered elemental sulfur increased by 58% 
from $28.88 per long ton in 1974 to $45.63 
per ton in 1975. There were corresponding 
increases in both export and import prices. 
The yearend price for Frasch sulfur was 
$65 per ton. 

Production of sulfur in all forms in 1975 
decreased 1.4% below that of 1974. For 
the eighth consecutive year, sulfur pro- 
duction continued to exceed apparent do- 
mestic consumption. Sulfur was produced 
by 71 companies at 185 operations in 32 
States; 10 companies with 47 operations 
accounted for 78% of the output. Pro- 
duction was concentrated in Texas and 
Louisiana. Together, these two States ac- 
counted for 78% of the total output. Dis- 
tribution of production was as follows: 
Frasch sulfur 64%, recovered elemental 
sulfur 26%, and sulfur contained in other 
forms 10%. 

Shipments of sulfur in all forms to do- 
mestic and export markets decreased 11% 
below those in 1974. Frasch and elemental 
sulfur accounted for 89% of the total 


sulfur shipped in 1975. The total value of 
shipments f.o.b. mine/plant was $459.8 
million in 1975 compared with $337.1 
million in 1974, an increase of 36%. 
Eighty-seven percent of the shipments was 
for domestic consumption, and 1396, for 
export. Shipments of sulfur in all forms 
in 1975 were 11% less than the quantity 
produced. Producers yearend stocks of 
Frasch and recovered elemental sulfur were 
almost 3096 greater than those at yearend 
1974. 

The apparent domestic consumption of 
sulfur in all forms decreased 296 below 
that of 1974. Sulfur for domestic consump- 
tion was obtained mainly from domestic 
sources: Frasch 4596, recovered elemental 
2796, and sulfur in other forms 1096. The 
remaining 1896 was obtained by imports 
of Frasch and recovered elemental sulfur. 

After 4 years of being a net exporter cf 
sulfur in all forms, the United States was 
a net importer in 1975. Exports of sulfur 
in all forms decreased 49% from those of 
1974. Imports of sulfur in all forms in 
1975 were 1296 less than those of 1974. 


! Supervisory physical scientist, Division of Non- 
metallic Minerals. 
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Table 1.—Salient sulfur statistics 


(Thousand long tons, sulfur content) 


1971 1972 1973 1974 1975 
Production : 
Frasch a a O LI 7,025 7,290 7,605 7,901 7,211 
Recovered elementall 222222222222 1.595 1.950 2,416 2,632 2,969 
Byproduct sulfuric aeid 42 518 546 600 654 767 
A A EE 316 283 212 162 237 
Other forms: 99 nn nammmmħħħiħŘiħŘįŘțiķŘ 126 149 88 70 75 
rr ³ĩðV]ͥbg ⁵ð. y nx Ode 9,580 10,218 10,921 11,419 11,259 
Shipments (sold or used): 
Prasch' AA . e aUd M E. 6,738 7,613 7,438 7,898 6,071 
Recovered elemental 2 1,582 1,927 2,451 2,547 2,902 
Byproduct sulfuric acid 518 546 600 654 767 
PUTIDOB d a 316 283 212 162 237 
Other form: 126 149 88 70 75 
Il e eee oe 9,280 10,518 10,789 11,881 10,058 
Imports : 
Frasch (Mexico 22 449 269 302 954 967 
Recovered elemental (Canada) ........-..... 850 868 905 1,194 980 
Recovered elemental (Other) ..............- Se 1 15 2 (2) 
Pyrites (Canada 2222 130 50 Sei See eed 
TOUR oh eoeu sete E 1,429 1,188 1,222 2,150 1,897 
Exports : | 
Crudé © eeh 1,582 1,847 1,771 2,580 1,288 
Refned? ucraniana ado a 4 5 21 
Crude, recovered elemental (from the Virgin 
Islands) sicario da ds e sa 62 57 
% EE 1,536 1,852 1,776 r 2,663 1,952 
Apparent consumption : * | 
rasch : | 
Domestlà EE 5,202 5,701 5,002 5,297 4,782 
ö ³ðVvJ c E d ed 44 26 302 954 967 
Recovered elemental : 
Demes tie 1.582 1.927 2,451 r 2,485 2, 845 
r eco rodas 850 869 920 1,196 930 
Byproduct sulfuric acid 518 546 600 654 767 
Domestic: __. data 316 283 212 162 287 
Import seme CE aiu 130 50 = Sa == 
Other forms! 2 126 149 88 70 75 
Tol A ⁵ v 9,173 9,854 10,236 710,818 10,603 
Yearend producers' stocks : 5 
rr ³ d A e 4,023 3,665 3,816 3,744 4,857 
Recovered elemental .......-...---..-..--.--- 97 131 111 213 269 
Petals eee A A 4,120 8,796 3,927 8,957 5,126 
r Revised. 


1 Hydrogen sulfide and liquid sulfur dioxide. 
2 Less than 1⁄4 unit. 
3 Accounted for as Frasch sulfur. 


4 Measured as shipments, plus imports, minus exports. 


5 Reported producers' stocks after inventory adjustments. 
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Figure 1.—Trends in the sulfur industry in the United States. 


1970 


DOMESTIC PRODUCTION 


Frasch Sulfur.—Output of Frasch sulfur 
was 64% of the domestic production of 
sulfur in all forms in 1975 compared with 
69% in 1974. 

In 1975, there were 13 Frasch mines, 
all in Texas and Louisiana. Producers and 
mines in Louisiana were Freeport Minerals 
Co. at Garden Island Bay, Grand Isle, 
Grand Ecaille, and Lake Pelto; and Texas- 
gulf, Inc., at Bully Camp. Producers and 
mines in Texas were Atlantic Richfield 
Co. at Fort Stockton; Duval Crop. at Cul- 
berson; Jefferson Lake at Long Point 
Dome; and Texasgulf, Inc., at Boling 
Dome, Fannett Dome, Moss Bluff Dome, 
Spindletop Dome, and the new mine at 
Comanche Creek. 


The 11 mines operated by Duval Corp., 
Freeport Minerals Co., and Texasgulf, 
Inc., accounted for most of the Frasch 
sulfur production. A relatively small por- 
tion of the output was from the other two 
producers operating one mine each. 

Production was again concentrated at 
the larger low-cost mines to counteract 
increasing production costs. The five largest 
mines, with a production rate in excess of 
500,000 tons per year each, accounted for 
84% of the total Frasch sulfur production 
compared with 81% in 1974. These mines 
also accounted for 54% of the total output 
of sulfur in all forms in 1975 compared 
with 56% in 1974. Five mines with pro- 
duction over 100,000 tons accounted for 
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14% of the total. The remaining 2% of 
the Frasch output came from the other 
three mines. 

Producers shipments of Frasch sulfur 
were 23% less than in 1974. Approximately 
21% of the total shipments were for export 
and 79% were for the domestic market 
compared with 33% and 67%, respec- 
tively, in 1974. Owing to a greater decrease 
in shipments than in production, producers' 
reported stocks after inventory adjustments 
were 30% larger th n at yearend 1974. 

Despite a decrea;e in the quantity of 
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Frasch sulfur shipped, the total value of 
shipments, Lob, mine, increased 26% 
over that of 1974 to an alltime reported 
high of $305 million. The average unit 
shipping value, f.o.b. mine, was $50.16 
per ton compared with the unit value of 
$30.52 per ton in 1974, an increase of 
$19.64 per ton or 6496. The yearend 1975 
quoted price for Frasch sulfur was $65 
per long ton ex-terminal, Tampa, Fla., an 
increase of 1496 over the quoted price of 
$57 per ton at yearend 1974. 


Table 2.—Production of sulfur and sulfur-containing raw materials by producers 


in the United States 
(Thousand long tons) 


1972 


Gross Sulfur 


1973 1974 1975 
Gross Sulfur Gross Sulfur Gross Sulfur 


weight content weight content weight content weight content 


Frasch sulfur 2 7,290 17,290 
Recovered elemental sulfur ....... 1,950 1,950 
Byproduct sulfuric acid (basis 
100%) produced at Cu, Zn, and 
Pb plant 1,669 546 
PUER 2oln2ozmestecseeud eu iL E 741 283 
Other forms! i 178 149 
. AA XX 10,218 


XX Not applicable. 
1 Hydrogen sulfide and liquid sulfur dioxide. 


7,605 7,605 7.901 7,901 7,211 7.211 
2,416 2,416 2,632 à 2,082 2.969 2,969 
1,834 600 2,001 654 2,845 767 
559 212 424 162 625 237 
107 88 82 70 110 76 
XX 10,921 XX 11,419 XX 11,269 


Table 3.—Sulfur produced and shipped from Frasch mines in the United States 


(Thousand long tons and thousand dollars) 


v Production Shipments 
ear 

Texas Louisiana Total? Quantity Value 3 
ys erm ͤr»· . AAA 3,408 3,616 7,025 6,738 117,894 
JJ A E s 3,755 3,534 7,290 7,613 132,885 
Är kt tSp . 8 4,294 8,311 7,605 7,438 138,578 
1177 ³ A aa 4,593 8,808 7,901 7,898 241,066 
rk, EE EEN 4,141 3,070 7,211 6,077 304,843 


1 Data may not add to totals shown because of independent rounding. 


2 F. o. b. mine. 


Recovered Sulfur. Production of recov- 
ered elemental sulfur, a nondiscretionary 
byproduct from natural gas and petroleum 
refinery operations, accounted for 26% 
of the total domestic production of sulfur 
in all forms compared with 23% in 1974. 
Production and shipments reached an all- 
time high with increases of 13% and 14%, 
respectively, over those of 1974, indicating 
the increasing importance of recovered 
sulfur as a source of domestic supply. This 
type of sulfur was produced by 56 com- 
panies at 140 plants in 28 States, 1 plant 
in Puerto Rico, and 1 in the Virgin 
Islands. Most of the plants were of rel- 
atively small size, with only five reporting 
an annual production exceeding 100,000 


tons. The 10 largest plants accounted for 
42% of the output, and the combined pro- 
duction from the 5 leading States was 67% 
of the total. By source, 55% was produced 
by 38 companies at 79 refineries or satellite 
plants treating refinery gases, and 2 coking 
operations, and 45% was produced by 29 
companies at 59 natural gas treatment 
plants. 

The five largest recovered élemental sul- 
fur producers were Exxon Co., U.S. A., 
Getty Oil Co., Mobil Oil Corp., Shell Oil 
Co., and Standard Oil Co. (Indiana). 
Together, their 35 plants accounted for 
5396 of recovered elemental sulfur pro- 
duction in 1975. 

The total value of shipments of recov- 
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ered elemental sulfur in 1975 increased 
13% to an alltime high of almost $105 
million. The average reported shipment 
value, f.o.b. plant, was $36.14 per ton, 
compared with $23.79 per ton in 1974, 
an increase of 52%. There were wide vari- 
ations in the reported sales prices by plants 
in different regions of the Nation because 
of local competitive factors in the regional 
markets served by recovered sulfur pro- 
ducers, including competition from Ca- 
nadian sources. 

The leading States in production of 
recovered elemental sulfur were Texas, 
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California, Mississippi, Florida, and Ala- 
bama. Together these States contributed 
67% of the total 1975 output. Production 
in 1975 increased compared with 1974 by 
71% in Alabama, 44% in Mississippi, and 
14% in Florida. The production rate in 
California was essentially unchanged, but 
it decreased by 6% in Texas. Recovery of 
sulfur in Alabama, Florida, and Mississippi 
was mainly from the treatment of dry 
sour natural gas and sour natural gas 
associated with petroleum in deep Jurassic 
formations. Indications were of further in- 
creases in sulfur recovery in future years. 


Table 4.—Recovered sulfur produced and shipped in the United SES 
(Thousand long tons and thousand dollars) 


Production Shipments 
eer N ] Petrol 
atura etroleum 
gas plants refineries Total ! Quantity Value 3 
111111 ³ĩð “ 638 957 1.595 1.582 27,483 
111. 8 819 1,131 1,950 1,927 30,060 
JJ ³ 1,046 1,370 2,416 2,451 37,873 
ôõÜĩ5ẽ x A 1,219 1,414 2,632 2,547 60,599 
19076 A A 1,342 3 1,627 2,969 2, 902 104 886 


1 Data may not add to totals shown because of independent rounding. 


2 F.o.b. plant. 


8 Includes a small quantity from coking operations. 


Table 5.—Recovered sulfur produced and shipped in the United States, by State 


(Thousand long tons and thousand dollars) 


1974 1975 
State Production Shipments Production Shipments 

Quantity Quantity Value Quantity Quantity Value 
n mur e EMT 120 116 8,503 205 206 8,025 
Arkansas 222 25 25 553 18 18 677 
California 22222222 394 382 4,716 395 375 6,949 

ere, A 250 249 W 285 285 
Illinois and Indiana ...........-.- 181 181 5,678 203 199 6,792 
¡IT 9 9 218 10 10 291 
Louisiana -...... .. . aie as 70 69 1,988 90 91 4,811 
Michigan and Minnesota 49 48 1,197 55 55 1,977 
Mississippi .-....-...-.--.----.----2 217 141 3,780 812 298 13,425 
ew Jersey .... r 71 70 2,255 83 83 3,709 
New Mexico 84 85 942 28 27 974 
New York -..... 2 8 8 W W W 
% ³ð˙ A eg 10 10 292 15 15 640 
Oklahoma W W W 8 8 239 
Pennsylvania 22 26 26 639 68 68 2,551 
Jö A rca ssa 856 861 19,746 801 796 29,072 
Wisconsin `. 2 2 2 24 1 10 
Wyoming 55 52 W 52 39 W 
Other State!!! 261 269 15,118 339 327 25,246 
r EE 2,632 2,547 60,599 2,969 2,902 104,886 


W Withheld to avoid disclosing individual company confidential data; included with “Other 
tates 


1 Combined to avoid disclosing individual company confidential data; includes Colorado, Dela- 


ware, Missouri, Montana, New 


York (1975), North Dakota, Oklahoma (1974), Utah, Virginia, 
Washington, Virgin Islands, and Puerto Rico (1975). 


2 Data may not add to totals shown because of independent rounding. 
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Byproduct Sulfuric Acid.—Sulfur con- 
tained in byproduct sulfuric acid produced 
at copper, lead, and zinc smelters and 
roasters during 1975 was 7% of the total 
domestic' production of sulfur in all forms 
compared with 6% in 1974. The total 
output and value reached alltime highs in 
1975. In 1975, output was 17% higher 
and total value was 46% higher than in 
1974. Byproduct sulfuric acid was pro- 
duced by 12 companies at 22 plants in 13 
States. Twelve acid plants operated in 
conjunction with copper smelters, and 10 
plants were accessories to lead and zinc 
roasting and smelting operations. The five 
largest acid plants accounted for 47% of 
the output, and production in five States 
was 78% of the total. The five largest 
producers of byproduct sulfuric acid were 
American Smelting and Refining Co., 
Magma Copper Co., Kennecott Copper 
Corp., Phelps Dodge Corp., and St. Joe 
Minerals Corp., whose 13 plants produced 
68% of the byproduct sulfuric acid in 
1975. 


Table 6.—Byproduct sulfuric acid’ (sulfur 
content) produced in the United States 


(Thousand long tons and thousand dollars) 


Lead and 
Copper zinc 
Year plants? plants? Total Value 
1971. -`--.-.-- 234 284 518 21,293 
1972 .....- 295 261 546 22,897 
19782 318 282 600 24, 175 
1974 ....-- 878 281 654 29,870 
1975 521 246 767 42,956 


1 Includes acid from foreign materials. 
2 Excludes acid from pyrites concentrates. 
3 Excludes acid made from native sulfur. 
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Pyrites, Hydrogen Sulfide, and Sulfur 
Dioxide.—Contained sulfur in pyrites, hy- 
drogen sulfilde, and sulfur dioxide repre- 
sented 396 of the total production of sulfur 
in all forms in 1975, compared with 296 in 
1974. The total sulfur content in these prod- 
ucts was 3496 more than that of 1974, and 
the value of shipments was 17% higher. 
Pyrites was produced by three companies 
at three mines in three States; hydrogen 
sulfide by four companies at five plants 
in four States; and sulfur dioxide by two 
companies at two plants in two States. 
The three largest producers of these prod- 
ucts were Cities Service Co. (pyrites, hy- 
drogen sulfide, and sulfur dioxide); Phil- 
lips Petroleum Co. (hydrogen sulfide) ; and 
Shell Oil Co. (hydrogen sulfide). These 
companies combined, at one mine and five 
plants, accounted for 9596 of the contained 
sulfur produced in the form of these 
products. 


Table 7.—Pyrites, hydrogen sulfide, and 
sulfur dioxide sold or used in the 
United States, sulfur content 
(Thousand long tons and thousand dollars) 


Hy en sulfide 


and sulfur 
Year  Pyrites dioxide Total Value 
1971 ....- 816 126 442 9,580 
1972 ....- 283 149 432 9,227 
1978 ....- 212 88 800 7,188 
1974 --... 162 70 232 6,052 
1975 ....- 287 75 812 7,097 
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Figure 2.—Trends in the production of sulfur in the United States. 


1970 


CONSUMPTION 


In 1975, apparent domestic consumption 
of sulfur in all forms was 10.6 million 
tons, 2% below the alltime high in 1974. 
Eighty-two percent of this consumption 
was from domestic sources compared with 
80% in 1974. The supply sources were 
domestic Frasch sulfur, 45% compared 
with 49% in 1974; domestic recovered 
elemental sulfur, 27% compared with 23% 
in 1974; and combined domestic byproduct 
sulfuric acid, pyrites, hydrogen sulfide, and 
sulfur dioxide, 10% compared with 8% 
in 1974. The remaining 18% of the sulfur 
was from imports of Frasch and recovered 
elemental sulfur compared with 20% in 
1974. 

The apparent sales of domestic Frasch 
sulfur to domestic consumers decreased by 
515,000 tons, or 10% below shipments 


in 1974. Apparent shipments of recovered 
elemental sulfur for domestic consumption 
increased by 360,000 tons, or 14% over 
those in 1974. The reported sales of by- 
product sulfuric acid, pyrites, hydrogen 
sulfide, and sulfur dioxide increased 
193,000 tons or 22% above those in 1974. 
Total supplies of domestic sulfur in all 
forms to the domestic market increased by 
38,000 tons. Total imports of Frasch and 
recovered elemental sulfur decreased 
253,000 tons or 1296 below those of 1974. 
Imports of Frasch sulfur increased 13,000 
tons, while imports of recovered elemental 
sulfur from Canada decreased 264,000 
tons and from other countries by almost 
2,000 tons. 

Approximately 90% of all sulfur con- 
sumed was converted to sulfuric acid prior 
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to final end use. The manufacture of fer- 
tilizers accounted’ for about 56% of all 
domestic sulfur consumption. Plastics, 
synthetic products, paper products, paints, 
nonferrous metals production, and explo- 
sives accounted for about 21% of domestic 
demand. The remaining uses were wide- 
spread, as most products require sulfur in 
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one form or another during some stage of 
their manufacture. By region, the distri- 
bution of sulfur consumption was as fol- 
lows: Southern States, except Florida, 
42% ; Florida, 2896; North-Central States, 
11%; Western States, 11%; and North- 
eastern States, 8%. 


Table 8.—Apparent consumption of sulfur in the United States? | 
(Thousand long tons) l 


Frasch: 


Shipments AA AA 


Recovered : 
Shipments 


Pyrites 


Other forms 2 


Imports A ³ A 8 


Import S . ß la 


Total all forms —....................-.--- 


1971 1972 1978 1974 1915 
6,788 7,618 7,488 7,898 6,077 
449 269 302 954 967 
1,536 1,852 1,776 2,601 1,295 
5,651 6,080 5.964 6,261 5,749 
1,582 1,927 2,451 2,547 2,902 
850 869 920 1,196 980 
d M ae 62 67 
2,432 2,796 3,371 78,681 8,776 
816 288 212 162 237 
130 50 Ss bes El 
446 333 212 162 281 
518 546 .- 600 354 767 
126 149 88 70 76 
9,854 710,818 10,608 


9,178 10,286 


Estimate. r. Revis 
1 Crude sulfur or Min content. 


3 Includes consumption of hydrogen sulfide and liquid sulfur dioxide. 
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Figure 3.— Il rends in consumption of sulfur in the United States. 


STOCKS 


Producers’ stocks of Frasch plus recov- 
ered elemental sulfur, after inventory ad- 


Table 9.—Producers’ yearend stocks 
(Thousand long tons) 


justments, increased 30% over the inven- Year Frasch Recovered Total 
tory at yearend 1974. Frasch sulfur stocks 5 1,023 91 4.120 
increased 30% and recovered elemental 1972 ........... 3,665 181 8,796 

1 1 1979 3,818 111 3,927 
sulfur stocks increased 26%. The combined EE 3.744 213 3.957 
yearend stocks amounted to an approxi- 1975 ......----- 4,857 69 5,126 
mated 6.9-month supply based on 1975 
domestic and export demands for domes- 
tically produced Frasch and recovered 
elemental sulfur. 

PRICES 
The quoted price for liquid sulfur markets 


ex-terminal Tampa, Fla., rose from $57 
per long ton at yearend 1974 to $65 per 
ton at yearend 1975, an increase of 14%. 
There were similar price increases in other 


On the basis of shipments and total 
value reported to the Bureau of Mines, 
the average value of shipments of Frasch 
sulfur f.o.b. mine for both domestic con- 


1348 


sumption and exports during 1975 rose to 
$50.16 per ton, compared with $30.52 
per ton in 1974, an increase of 64%. 
The recovered elemental sulfur industry 
was in a less favorable position to obtain 
full benefit of the higher sulfur prices as 
this market was subject to regional com- 
petitive forces. As 
byproduct there was a general tendency 
to sell sulfur in local markets. Sales also 
were more dependent upon the industrial 
sector of the market. Shipment values 
varied widely in different regions; lowest 
in the West, somewhat higher in the mid- 
continent, and near the values for Frasch 
sulfur in the East and South. Overall, 
the reported unit shipment values, f.o.b. 
plant, in 1975 were $36.14 per ton, up 
52% from $23.79 per ton in 1974. 
Marketing sulfur produced in other 


a nondiscretionary ` 


MINERALS YEARBOOK, 1975 


than the elemental form reflected com- 
petitive positions in the limited regional 
markets for these products. In 1975, ship- 
ments of sulfur contained in byproduct 
sulfuric acid increased $11.09 per ton of 
contained sulfur or 25%, whereas the 
unit value for sulfur contained in pyrites, 
hydrogen sulfide, and sulfur dioxide de- 
creased $3.34 or 13% compared with that 
of 1974, 


Table 10.—Reported sales values of 
` shipments of elemental sulfur, 


f.o.b. mine or plant 
(Dollars per long ton) 


Year Frasch Recovered Total 
19711 17.50 17.37 17.47 
1972 __.. nn 17.39 15.60 17.08 
1973 -= _ 18.63 15.45 17.84 
1974 cu 30.52 23.79 28.88 
1975 ......--.- 50.16 36.14 45.68 


FOREIGN TRADE 


The United States was a net importer 
of sulfur in 1975, for the first time since 
1970. Imports, in the form of elemental 
sulfur, decreased 12% to 1.9 million tons. 
Exports, almost entirely in the form of 
Frasch sulfur, were down 49% to 1.35 
million tons. As a result of the large de- 
crease in exports, the net import balance 
in 1975 was 545,000 tons compared with 
a net export of 513,000 tons in 1974. 

Exports from the United States were 
almost entirely in the form of Frasch 
sulfur. The tonnage of crude sulfur ex- 
ported in 1975 was 50% less than that in 
1974, and exports of refined sulfur 
declined 6796. The total value of exports 
declined 2696 below that of 1974. The 
reported average export value was $55.44 
per ton in 1975 compared with $37.43 in 
1974, an increase of 4896. Belgium-Luxem- 
bourg and the Netherlands received 63% 
of the exports, mainly for transshipment 
to other European Community Countries. 
Brazil was the third largest customer, 
receiving 1496 of the exports. Not included 
in the aforementioned were exports from 
the Virgin Islands, which were 62,000 
tons valued at $1.9 million in 1974 and 
57,000 tons valued at almost $3.2 million 
in 1975. 


While imports of sulfur decreased 12%, 
total value increased 3996 and the average 
value increased 5796 from $23.78 per ton 
in 1974 to $37.35. Imports of sulfur con- 
sisted largely of recovered elemental sulfur 
from Canada and Frasch sulfur from Mex- 
ico. In 1975, imports of Frash sulfur from 
Mexico increased 146, continuing the pene- 
tration of the U.S. market started in 1974, 
but the value increased 6396. Imports of 
recovered elemental sulfur mostly from 
Canada declined 22%, however, the value 
was up 396. Despite the overall decrease 
in imports of sulfur, the total value in- 
creased 39%, reflecting higher prices for 
sulfur in the world market. 


Table 11.—U.S. exports of sulfur 


(Thousand long tons and thousand dollars) 


Crude Refined 
Year —I 
Quantity Value Quantity Value 
1971 1.532 27,844 4 1.019 
1912: ebe 1,847 32,409 5 1,278 
1973 ....-- 1,771 84,830 5 1,461 
19741 ..... 2,580 95,516 21 1,829 
19751 ..... 1,288 69,553 7 2,248 


1 Excludes exports from the Virgin Islands to 
foreign countries 1974: 61,556 long tons ($1,- 
891,142); 1975: 56,682 long tons ($8,172,094); 
see table 1 
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Table 12.—U.S. exports of crude sulfur, by country 
(Thousand long tons and thousand dollars) 
1974 1975 
Destination 

Quantity Value Quantity Value 
Er TEE de SH 11 110 
Argentini . p EQ 63 2,408 26 1,557 
J canica ͤ·ͥdudCd ͤ».; ĩð ĩðé . EAA SENAN 176 5,722 Se ls 
Belgium-Luxembourg `... — een E ți 878 35,516 449 23,589 
Brawl ta Ee 332 12,107 186 11,475 
C! ä ³¹rAqà....;;; ˙o ow. tv 50 1.465 48 1.284 
Chile: uscar sss uA DEM e e sss 46 1,937 (2) 1 
E A ⁰⁰ A 5 272 1 28 
f cs 10 389 zc os 
France: tee Stee 11 322 16 600 
Germany, Wenn mese ss 20 802 (1) 7 
Peecü c ocu usc es prc y Tasa RE DE. 14 842 85 2,017 
I A A AAA 11 441 de e 

Ireland A (1) 5 ud x 
AA ON 15 473 45 2,578 
/ A ͤ·᷑- dd x EE E EE 136 4,891 48 2,459 

ENF ME A A ov ——tH—! 1 67 1 
Korea, Republie of 8 675 a — 
MEXICO. ` "ege 0 ⁰³⁰ů a RI D Suwa 4 104 1 87 
N A AA ð ux 20 1,080 ae m 
Nele y 521 14,914 358 19,663 
New Zealand `... EN c Am 33 1,088 42 5850 
F ²˙ü¹ ͥ ͥ ͥ ⁰ ꝛ...ͤ EL edades d asa (1) (1) 8 188 
Senegül 0 E 7 427 a zz 
South Africa, Republic of L r 59 r 3,576 (2) 2 
SJJJJ[ͤ A m dd m 8 14 579 — “š 
NA EE EE k ae Ze 11 670 
Tunisia. iio o ada 114 3,947 x — 
United Kingdom dd = 3 96 2 110 
FCI; ³1¾ ne e ĩV2ʃ;. -m; 18 666 10 641 
//] ³ ³Ü¹.AA AI d 8 6 474 zs ER 
ß EES " 5 336 (3) 82 
Total DEE 2,580 95,516 1,288 69,558 
r Revised. 


1 Less than Y unit. 


2 Excludes exports from the Virgin Islands to foreign countries 1974: 61,556 long tons ($1,- 


891,142) ; 1975: 56,632 long tons ($3,172,094) ; see table 13. 


Table 13.—Sulfur exported from the 
Virgin Islands to foreign countries 


Table 14.—U.S. 


(Thousand long tons and thousand dollars) 


imports of sulfur' 


(Thousand long tons and thousand dollars) : ent — 
ear — z 
Country xis edid Quantity Value Quantity * Value 
Quan- Quan- 
: : 1971 .....- 1,299 25,419 130 NA 
tity Value tity Value 1972 5 M 38 1 6,288 50 NA 
1973 1. 14.871 ad Soe 
5 ., a D DA 2,150 51.124 s E 
Chile 10 47 — — 1975 ------ 1,897 70,848 -- -- 
8 ij 371 8g 31s Estimate. NA Not available. 
Tamales 2525-0527. 28 45 9 192 ? Crude sulfur or sulfur content. 
South Africa, Re- From Canada. 
public of Bc -— 11 641 
United Kingdom -- 10 249 2 "um 
Total 62 1,891. 57 3,172 
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Table 15.—U.S. imports of elemental sulfur, by country 
(Thousand long tons and thousand dollars) 
1974 1975 
Country 
Quantity Value Quantity Value 
TD pc ³˙¹¹òw³.m ⁰ 1.194 20,692 930 21,898 
a AAA ð (2) 4 Ss Se 
Germany, West 222222 (1) 105 (1) 88 
ana EE 1 4 ae Gees 
EEN 954 30,298 967 49,417 
United Kingdom ........-.--.---. E NN EEN ee 1 21 ok == 
A ³o A 2,150 51,124 1,897 70,848 
1 Less than 16 unit. 
WORLD REVIEW 


-Owing to reduced phosphate fertilizer 
production and lower usage of sulfur for 
industrial consumption, demand for sulfur 
was down. With the weakening of demand, 
prices for sulfur at yearend 1975 receded 
from the alltime high in 1974. 

World production of sulfur decreased 
slightly in 1975. Following the pattern of 
the past several years, production of sulfur 
in all forms continued to exceed demand. 
As a result, producers’ stocks increased by 
an estimated 5.5 million tons. Most of the 
stock increase occurred in Canada where 
stocks increased 2.5 million tons.* 

Canada.—Production of sulfur in all 
forms totaled 7.43 million tons. Recovered 
elemental sulfur produced at sour natural 
gas plants, refineries, and tar-sand oper- 
ations represented 91% of the output. 
Sulfur contained in byproduct sulfuric 
acid produced at nonferrous metal smelters 
accounted for essentially all of the remain- 
ing 996 since there was a negligible 
production of pyrites in 1975. 

In 1975, 45 sour-gas plants, 2 in British 
Columbia, 1 in Saskatchewan, and the 
remainder in Alberta, were operating with 
a combined annual capacity of 9 million 
tons of sulfur. Production from smelter 
gases was 696,000 tons of contained sulfur 
in sulfuric acid, an increase of 12% de- 
spite reduced base metal output It is 
expected that smelter gases will continue 
to increase in importance as a source of 
sulfuric acid in Canada.“ 

The Province of Alberta accounted for 
86% of the Canadian output, with all the 
production in the form of recovered ele- 
mental sulfur. Essentially all production of 
sulfur was from plants treating sour natural 
gas and a small fraction was from tar- 
sand operations. Alberta's production de- 


clined 5% to 6.4 million tons in 1975. 
Shipments of sulfur decreased from 4.9 
million tons in 1974 to 3.8 million tons in 
1975. Of these shipments, 2.2 million tons 
was to offshore foreign markets other than 
the United States, down from 3.0 million 
tons in 1974. Producers’ stocks rose to 16.1 
million tons at yearend 1975 from 13.5 
million tons at yearend 1974. 

The value of marketed sulfur, f.o.b. 
plant, was $19.24 in December 1975 up 
from $18.52 in December 1974.* 

Cyprus.—Production of pyrite and cupre- 
cus pyrite was down to 178,000 tons in 
1974 from a peak of 1.098 million tons in 
1960. According to Sulphur magazine, in 
1960 exports of pyrite represented 20% 
of the total export value of Cyprus but 
had dropped to 7.5% by 1973 when 
production was 470, 000 tons and exports 
were 322,000 tons.” 

France.—Production of sulfuric acid de- 
clined about 20% paralleling the decline 
in demand for sulfuric acid for production 
of phosphatic fertilizers.? 

Reserves of sour natural gas near the 
village of Lacq were estimated at 8,125 
million cubic feet with a total recoverable 
sulfur content estimated at 50 million tons.’ 

Iraq.—The sulfur deposits of the Mish- 
raq area have an estimated resource of 


2 de paur i ee Western World Brimstone 
1975. No. 1 anu ebruary 1976, pp. 
Pearse K. Iphur. nadian Mineral 
Survey, 1975. F aren È 19 6, pp. 69-70. ` 
4 Energy Resources Conservation Board, Province 
of Alberta, Canada. Summary of Monthly Statistics. 
Alberta Energy Resource Industries. December 


1975, p. 10. 
5 Spooner, E T. C. Cyprus Pyrite Today. Sulphur 
November-December 1975, pp. 


(London), No. 121, 
23-27. 
ë Sulphur (London). World Markets. No. 122, 


January-February 
7 Sulphur (oncon) a ' ÉNPA's Lac 


Complex. No. 
122, January-February 1976, pp. 12405 
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200 million tons of sulfur. The hydro- 
dynamic mining process used at this de- 
posit, results in problems associated with 
the movement of injected water such as 
pollution of the River Tigris, loss of heat- 
ing water, and subsidence. A study of the 
geohydrology of the area may help to 
minimize some problems.“ 

Japan.— There were indications that the 
demand for sulfuric acid was picking up 
during the last half of 1975. Because of 
the general downturn in the economy par- 
ticularly for titanium dioxide and fibers, 
the demand for sulfur had declined. 
Production of sulfuric acid was curtailed 
as stocks reached a postwar high of 
199,000 tons in January. 

Mexico. Production of Frasch sulfur 
decreased from 2.3 million tons in 1974 
to 2.1 million tons in 1975. Total exports 
declined 25% to 1.4 million tons in 1975. 
This decline in markets was essentially in 
Western Europe and Asia whereas exports 
to the United States were essentially un- 
changed at 1.0 million tons. 

Poland. — Total exports of Polish sulfur 
were slightly higher in 1975 than in 1974. 
Exports to market economy countries and 
the U.S. S. R. were about the same, whereas 
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shipments to the rest of the world declined 
23% from 1974. 

Spain. — According to Sulphur magazine 
national economic development plans ex- 
pect production of pyrite to increase from 
the current annual production of about 
2.5 million tons per year to 4 million tons 
per year by 1980. In addition to production 
of sulfuric acid and iron cinder, it is ex- 
pected that copper, lead, zinc, gold, and 
silver will be recovered as byproducts.“ 

U. S. S. R. Production of sulfuric acid in 
the U.S.S.R. increased 12% to 18.3 million 
tons in 1975. Production of sulfur will be 
increased at the Orenburg gasfield. Con- 
struction of the third phase of the Oren- 
burg complex will be built by the U.S.S.R. 
with engineering by the French engineering 
group, Technip, and will utilize technology 
by Société Nationale des Pétroles d'Aqui- 
taine (SNPA).? 


" E Featherstone, e E. en E A. s MS Geo- 
ydrology o is ulphur (London eptem- 
ber-October oR PD. 44-49, 
Strauss, and J. Madel. —— Sulphur 

and Copper EE a rom Sulphur Ore to Base 
Metals. Sulphur (London), No. 120, September- 
October yo pp. 

10 Sulphur (London). New Plants Zeg) Projects. 

No. 121, November-December 1975, p. 16. 


World production in all forms by type 


(Thousand long tons) 


Country 1 and type 
Algeri 


Byproduct from petroleum and natural gas * 


Argentina : 


Native, other than Frasch .................-. 
Byproduct from all sourees 


Australia : 


Content of pyrite 22222 


Byproduct: 


From metallurgy ..-..-..--..-..-..-...-- 
From petroleum 


Austria : 
Byproduet : 
From metallurg 


See footnotes at end of table. 


a: 
Content of pyrite 2222 


From petroleum and natural gas 
From spent oxide 
From gypsum 2-2 E E 


1973 1974 1975 P 
3 5 e5 e5 
53 20 20 20 
8 25 25 25 
ée 35 25 21 
3 24 24 20 
——— = a 59 49 47 
corr ml 115 106 ° 106 
5 r 816 298 e 315 
88 42 45 41 
3 r 473 449 e 462 
Laa 8 7 8 
— S 16 15 17 
„ 1 ses 
33 16 26 28 
. 41 49 53 
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Table 16.—Sulfur: World production in all forms by type—Continued 


(Thousand long tons) 


Country * and type 1973 1974 1975 P 
PER Kee | 
emental EE a 3 
Other EA A r 208 E ies 
ONG zio lu d DE EE E r 232 220 
Bolivia; native, other than Frasch dvi r 55 4  . 123 
Brazil; byproduct from petroleumdd e 2 rel el 
Bulgaria : 
Content of pyrite? __. E EN A EEN A 63 64 64 
Byproduct from all sources * ee EN r 114 r 118 122 
Total dd ß aa r 177 182 186 
Canada: 
Content of pyrite NN eaae eee ases 11 2A 9 
Byproduct : 
From metallurgy ü E enema 675 623 696 
From natural gas 7,067 6,840 6,469 
From petroleum 150 160 170 
From tar sands ee E EN A 95 95 84 
pu AAA d A es 7,998 7,742 7,428 
Chile: * 
Native, other than Frasch 
III A A IT 8 7 5 
fe... A 8 22 24 16 
Byproduct from metallurgy 5 1... .. ccce EN AN NR AN A Lë 23 26 
LOA ³ðÜi 46 54 47 
China, People's Republic of: 
Native, other than Frasch ° E A 180 130 180 
Content of pyrite ° .... LLL LLL LL Lace 900 900 900 
Byproduct, all source 120 120 120 
TOAL EE 1,150 1,150 1,150 
Colombia : 
Native, other than Frasch ...... . Ll. -l2l2.2l-- ! 27 80 81 
Byproduct, all sources è 222222 8 8 10 
aß nce A 80 83 41 
Cuba; content of pyrite ° 4 2 20 20 20 
Cyprus; content of pyrites s r 219 85 96 
Czechoslovakia : * , 
Native, other than Frasch `. — 22222 | 5 e5 eb 
Content of pyrite ß ß r 118 r 118 122 
TOI AE ————————— e r 123 123 127 
Denmark; byproduct from all sources 7 5 ` 8 
Ecuador : 
Native, other than Frasch EE uz = (7) 
Byproduct from petroleum and natural gas ° ~~... -...--.. 1 1 1 
jos ui ii rs —————H—— € 1 1 1 
Egypt; byproduct from petroleum e] 8 e3 
Finland: 
Native, other than Frasch ..............-.----.. E e 121 98 e 100 
Content of pyrite `... LLL ee r 851 335 e 885 
Byproduct: 
From metallurgy : 
Lead, copper, zinc sulfide 22222 125 r e 128 e 128 
ther ee, 237 243 246 
From petroleum a EE EE 9 9 57 
JJñ see ee ls RS r 843 813 866 
France; byproduct: 
From natural gas .....----------2222222222222222222----- 1,725 1,810 1,734 
From petroleum 22 56 68 e 65 
From unspecified sources -—ooocccciocooooooooonmmommonanmo 45 38 92 
re ß . 1.826 1,916 1,891 


See footnotes at end of table. 
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Table 16.—Sulfur: World production in all forms by type—Continued 


(Thousand long tons) 


1353 


Country 1 and type 1973 1974 1975 P 
Germany, East: 8 
Content of pyrite as 57 57 57 
Byproduct from petroleum 222222222 r 88 88 e 89 
III ³ / A EE LE r 145 145 146 
Germany, West: | 
Content of piii E 189 211 e 212 
Byproduct : 
From metallurgy ß 22 47 
From petroleum and natural gas 2222222 r 269 405 513 
From unspecified sources _-.. . . . NN r 27 28 
Total c . zl uu NPE A ye e r 538 691 725 
Greece; content of pyrite LL... 244 r 85 88 49 
Hungary : 
Content of pyrite è en LL LL LLL LLL LLL LLL ... E nm 8 8 8 
Byproduct, all sourees——4«4c4̃ͤ%! 222 9 9 * 10 
% /ͤ⁰ͤ⁰˙³⁰eqſſ ³⁰Üm] 12 12 18 
India : 
Content of d ↄ ↄ ↄi]i]ĩrÜ! d data 15 13 e 19 
. i . ges 
rom metallurgy ---..-.. . . aia die 
From petroleum NN e | 118 189 6 
jul anar sta 128 152 163 
Indonesia; native, other than Frasch® 2222222 2 2 4 
Iran: 
Native, other than Frasch ...........-.--.. --- E E 21 e 20 e 20 
pie i 555 
rom natural gas cocinada . aas eg 
From petroleum 31 595 479 
Total ¿sanidad 607 615 599 
Iraq: 
Native, Frasch `... . edd 388 600 640 
, Byproduct from petroleum and natural gas 138 138 138 
TOAL A A ZL EI LE E 526 788 118 
Ireland: 
Content: of rie EEUU E EE M SED Cui 31 27 e 32 
Byproduct from all sources ee ee (7) (7) (7) 
Otal. geen ff Cee eee see 31 27 82 
Israel; byproduct from petroleum and natural gas ° ......... 10 10 18 
Italy: 
Native, other than Frasch ..... . . .  . EN E E en 79 60 e 42 
Content of A r 766 466 492 
Byproduct : 
From metallurgy 9 eene e eee r 49 r 49 49 
From spent oxide 44ͤ 4. 44„K«c„44„««44 30 30 30 
From other sources 24444445452 25 2 10 
Prom dd Lr miu E Us r 202 r 202 202 
Total. A uuum VEL EE r 1,151 832 825 
Japan : 
Native, other than Frasch ° ee E E ‘M i‘ 16 16 16 
Content. of pprie a ee 560 889 580 
Byproduct from all source 22222 2.147 2,359 1,836 
A M E UD EE 2,128 2,164 2,882 
Korea, North; content of pyrite 8822222 195 195 195 
Korea, Republic of; content of pyrite® 2 (7) (7) (7) 
Kuwait; byproduct from petroleum and natural gas 54 56 54 
Mexico: $ 
Native, Frasch Ee EEN 1,583 2,286 2,130 
Byproduct, all sources e EN 2222 
A 1,646 2,349 2,219 
Morocco; content of pyrite —~.-. 2 132 155 62 


See footnotes at end of table. 


1354 MINERALS YEARBOOK, 1975 


Table 16.—Sulfur: World production in all forms by type—Continued 
(Thousand long tons) 


Country 1 and type 1973 1974 1975 P 
Weier an: SE 
om metallu ugs — ias 24 
From petroleum ....... on 3; | 68 53 a1 
C1111!!! Gegen 53 — 54 55 
Netherlands Antilles ; N from petroleum . 80 114 86 
Norway: — 
Content of pyrite 22222 O A E 858 309 e 215 
Byproduct : = 
From metallurgy 2 2 re21 e 21 
From pee... uu L u eeu nana "6 e6 e3 
———— ANN NU 
TOTAL. anni aca ás r 385 336 239 
Pakistan ; native, other than Frasch 4 ...-.-.-.----- 2 72 2 1 
Peru; byproduct from all sources 222222 16 e 16 e 16 
Philippines ; content of pyrite 2 3 93 76 e74 
Poland: — 
Native: 
FCC ˙ ͥ Ü ᷣĩdll!!iiiii %oÜ.¹ . dd EE UE 2,928 8,659 4,273 
Other than Frasch h 561 369 425 
Byproduct : 
From metallurgy y 2 235 258 258 
From petroleum Ge 17 18 18 
ETE A MM 
a A “ 6ê .... 3.741 4,304 4.974 
Wai asas — aes ad 
Portugal: | E 
Content of pyrite 22 281 221 199 
Byproduet : E 
From metallurgy y 2222222222222 42 2 x. 
From petroleum `. 2222222222222 8 1 8 
PETERE a ³ðͤA E EE r 276 224 2017 
Rhodesia, Shin: content of pyrite ° cc 30 30 30 
Romania : , 
Content. of pries r 369 r 369 369 
Byproduct, all sources 222222 3 6 6 6 
a AAA r 375 375 375 
Saudi Arabia; byproduct from petroleum è 222 5 5 18 
Singapore ; byproduct from petroleum „„ 6 8 6 
South Africa, Republic of: S 
Content of pyrite .. 222222222222 aus 217 225 266 
. -— | i 
rom metallurgy y 2222222222222 
From petroleum | 88 103 42 
EE 805 828 849 
South West P Africa, Territory of; content of pyrite 5 4 4 
Spain : 
Content of AAA r 1,096 1.287 1.289 
By product: 
From metallurgy 2222 METER MUNERA PR i RET 108 r € 108 e 108 
From petroleum 222222222 2 e 2 e 2 
From lignite gasificationn 2222222 1 el el 
Total 53 5 ated d. 1 1,207 1,898 1,400 
Sweden : | 
Eon of pyrite A 2 228 215 ` 208 
yproduct : | | 
From metallurgy y 2222222222222 187 r*188 ` e 188 
From other sources 22 5 8 r 0 10 * 10 
TOt] MEET r 378 363 356 
Switzerland; byproduct from all sources 2 2 2 
Syria; byproduct from petroleum and natural gas 8 8 8 
Taiwan: . | 
Native, other than Fraschh 222222 6 8 5 
Content of pyrite -.- LL . sacarse 4 4 5 
Byproduct from all sourees „ 2 2 2 
1 ³Ü0Ü5Ü¹ ... eee ð EEN 12 9 12 
Thailand; byproduct from all sources J dani EP 1 1 1 
Trinidad ‘and Tobago; byproduct from petroleum r 41 28 59 


See footnotes at end of table. 
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Table 16.—Sulfur: World production in all forms by type—Continued 


(Tnousand long tons) 


Country 1 and type 1973 1974 1975 p 
Turkey: 
Native, other than Frasch -..... .. ~~ E E 17 10 e 17 
Content of pyrite 22222222 20 35 e 86 
Byproduct from all sourees 22 29 e 29 e 29 
d», U! 66 74 81 
U. S. S. R.: 
Native, other than Frasch * b 222 2,260 2,360 2.460 
Content of pyrite ° ee ee r 3,440 r 3,540 3,640 
Byproduct, all sources 22222 1,820 1,870 1,970 
Tolal AA ]] iI» %⅛˙¾.ẽk ð y y r 7,520 7,770 8.070 
United Kingdom: 
By product: 
From metallurgy / 57 58 e 60 
From spent oxides 222 r 13 4 e4 
From unspecified sources eene e E ~~... r 89 64 e 65 
From KEREN 80 72 e 72 
i EEN r 189 198 201 
United States : 
, ß ß 7,605 7,901 7,211 
Content. of pee m aped em mM 212 162 287 
Byproduct : 
From metallurgy xy 22 E E 600 654 767 
From natural gas NN EN E 1,089 1,211 2.969 
From petroleum E NN e 1,877 1,421 4 
AA AA AS 88 70 75 
/ A AI a S 10,921 11,419 11,269 
Uruguay; byproduct from petroleum (7) (7) 2 
Venezuela; byproduct from petroleum and natural gas 79 106 81 
Yugoslavia : 
Content of pyriteee 4444444444544 90 105 148 
Byproduct: 
From metallurgy g r 113 83 90 
From petroleum 2222222 5 4 4 
7777/õö%Üdẽð̃/w ffdßfßdfdf d A r 208 192 237 
Zaire; byproduct from metallurgy r ~~. ~~... 50 e 50 e 50 
Zambia : 
Content of pyrite 4551 30 29 e 30 
Byproduct from all sources 2222222222 45 e 50 e 50 
Total asirios bs 16 79 80 
Grand: total nica laa 47,437 49,862 49,164 
Of which: 
Native: 
, x A su n E gu 12,504 14,446 14,254 
%%% uoa lue y x LE E ae 3,867 3,202 3,326 
Content of pyrite ... 222222 10,258 9,871 10,042 
Byproduct: 
From coal gasificatio n 2222222222 1 1 
From metallurgy y 2222222222222 2.842 2,790 8,178 
From natural gas 10,886 9,861 8,208 
From petroleum 2 1.921 1.979 711 
From tar sands -=n 95 95 84 
From petroleum and natural gas, undifferen- 
AA DEENEN 595 1,354 8,785 
From spent oxide 44 85 84 
From unspecified sources En 5,126 5,428 5,249 
From gypsum ...-.-.. . . . - ~~~ 298 800 802 
e Estimate. p Preliminary. r Revised. NA Not available. 


1 In addition to the countries listed, a number of nations refining oil and processing nonferrous 
metals may produce sulfur, but such output is regarded as small and is largely, if not entirely, 
consumed by the producer. . 

i 2 3 regarded as virtually equivalent to production, owing to minimal domestic consumption 
evels. 

3 May also produce sulfur from metallurgical operations and/or natural gas, but output is not 
reported quantitatively and no reliable basis is available for formulation of output level estimates. 

* May also produce sulfur from natural gas and/or petroleum, but output is not reported quan- 
titatively and no reliable basis is available for formulation of output level estimates. 

5 Includes a small output from byproduct pyrite. 

6 May also produce sulfur from petroleum refining, but output is not reported quantitatively and 
no reliable basis is available for formulation of output level estimates. 

7 Less than 14 unit. . 

5May also produce sulfur from metallurgical operations, but output is not reported quantita- 
tively and no reliable basis is available for formulation of output level estimates. 

9 Sulfur content of H:S gas and liquid SO? not included elsewhere. 
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Table 17.—World production of pyrites, by country 
(Gross weight, thousand long tons) 


Country 1 1973 1974 1975 P 
North America: 
CANADA E cin osos 23 44 19 
lr ———— —UÀ 50 50 50 
United States ?:! acicate 559 424 625 
Europe: 
ID op MCCC f ³ĩðWWsW — HP 150 150 150 
Sechser k acosa socorro 285 291 e 295 
III AAA eae 8 r 777 710 e 710 
Germany; Bast" ee 140 140 140 
Germany, wess eee cues 421 470 e 470 
Greece: ` fe Ee r 127 184 109 
Hüngary EE 7 7 7 
Ireland. nasa a a aaa 66 56 69 
IIC ² ³MA3ji aaa é r 1,163 1,150 946 
La d aa r 776 654 466 
PORLUBA| ů :::: Lu D 2 Z 524 503 455 
Romania ⏑ùÄ õ ĩ «?”“˙WUVu“0)n1]]nmn y 860 867 867 
„ ß pd is r 2,330 2.782 2, 785 
SWedel ũ ²ͥ ũ A ³·. A ZD ͥͥ⁰ ⁰ ⁰kmk 443 418 407 
U.SS R: 2 hßꝝ Pk d ß iM eS Se r 7,800 r 7,600 7,800 
en ß e Bec ss 21 251 341 
Africa: 
Tr ̃TÜ c VQ—P—P— a 12 e 12 e 12 
Mere ³ T8 401 501 201 
Rhodesia, Southern 72 74 74 
South Africa, Republie of 542 562 640 
South-West Africa, Territory of 12 9 9 
LA a yt y 74 70 e 70 
Asia: 
China, People’s Republic fo ~~ -..-. 2,000 2,000 2,000 
BEE, ee, EE E ee ten Age r 495 192 e 300 
J ³»6ÜÜ¹ se EE EEN 41 85 50 
Janin EE A CTN AAA 1,255 1,095 1,078 
Korea, North è urea aia 500 500 500 
Korea, Republic off 5 1 2 2 
o ` teen ee 200 162 159 
Taiwan c x 11 10 14 
III ³oſſ ( 8 48 76 e 76 
Oceania: Australian 241 221 e 224 
Vve H HEES r 22,114 22,271 22,119 


e Estimate. r Revised. p Preliminary. 

1 In addition to the countries listed, Chile produces a small quantity of byproduct pyrite, but data 
are incomplete to estimate gross pyrite production, 

2 Sold or used by producers. 

3 Exports. 


TECHNOLOGY 


The hydrodynamic method of sulfur  lyst, and was finally neutralized with lime- 


recovery was developed to treat the Polish 
sulfur deposits, which were widely dis- 
persed, relatively thin bedded, and fre- 
quently underlain by pervious strata that 
were not amenable to successful application 
of the Frasch process." 

Research in the quenching of liquid 
sulfur to reduce problems of dusting, water 
retention, and loading, and to facilitate 
storage and later transport was discussed." 

A stack gas cleanup process that removes 
particulates prior to removal of SO; re- 
sulted in a discharge containing 44 parts 
per million sulfur dioxide and 0.004 gram 
per standard cubic foot particulates. The 
SO: was absorbed by dilute sulfuric acid, 
was converted to sulfuric acid in the 
presence of a dissolved ferric sulfate cata- 


stone. The resulting gypsum is of high 
enough quality for use in Japan's building 
industry.? 

A double alkali wet scrubbing system 
using sodium and calcium hydroxides has 
been found effective in removing SO; from 
flue gases. 


11 Zakiewicz. 555 of Bedded Sulfur 
Deposits by de Hy odynamic Method. Sulphur 
E No. 120, September-October 1975, pp. 


12 Potts, H. L. Forming, Handling, and Transport 
of Canadian Sulfur. Sulphur (London), No. 118, 
May-June 1975, pp. 

13 Sulphur ( London). Stack Gas Clean-up Proc- 
ess Helps Solve Material Problem SE apan. No. 
121, V EE P: 

14 Gall, R. L., and E. J. Piasecki. The Double 
A NO Me? Serubbin 1975. 5 em: RR Eng. Process, 
v 
Chemical pe May ls z Se hod to Stack-Gas 
Cleanup. V. 118, No. 4, Jan. 28, 1976, p. 29. 


SULFUR AND PYRITES 


A molten salt bath of lithium, sodium, 
potassium, and calcium carbonates has 
been used to remove sulfur and particulates 
from low-Btu gas made from coal. The 
process saves energy in that the gas is 
passed through the molten bath at 700? C 
rather than cooling the gas to room tem- 
perature for hydrogen sulfide removal and 
reheating for combustion. The process 
removed 98% of the sulfur but was only 
half as efficient in particulate removal and 
picked up too much of the alkali metals.” 

The types and construction of tall stacks 
were discussed.“ Tall stacks have been 
built since the early 1800's. A typical 
chimney for a 1,000-megavolt fossil fuel 
generating station would be 800 feet tall. 
The tallest stack in the world is 1,250 
feet 9 inches at International Nickel Co.'s 
Copper Cliff smelter, Sudbury, Ontario. 

Sulfur dioxide discharged in the at- 
mosphere may undergo, in addition to and 
in conjunction with dilution and dispersal, 
a broad combination of secondary proc- 
esses. Little is known about the detailed 
mechanism of the individual processes. 
Until the nature of these processes and 
their potential effects can be fully ascer- 
tained, tall stacks and sulfur dioxide 
emission limitation programs at isolated 
individual sources have been shown to be 
both appropriate and achievable control 
measures for attaining and maintaining 
ambient SO; standards." 

Coal in the presence of steam was 
found to act as a reductant to produce 
elemental sulfur from sulfur dioxide in 
powerplant, metallurgical, and chemical- 
processing flue gases. A flue gas of about 
20% by volume of SO» was treated to 
produce a marketable liquid sulfur.” 

A stack cleaner has been developed that 
removes both solid and gaseous waste 
simultaneously. Basically, the equipment 
centers around an impinger, which forces 
particulates in the gas to agglomerate with 
droplets of solution into which sulfur oxides 
were absorbed and drop out. The resulting 
sludge can be combined with ammonia and 


phosphate to produce a chemical fertilizer.” 


A study was completed of the functional 
relationship between important operating 
variables and organic sulfur removal 
from coal. Temperature, pressure, and 
solvent-to-coal ratio were examined in a 
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statistically designed experiment at three 
levels, and mathematical models of sulfur 
form removal as a function of these 
parameters were constructed. A parameter 
study was made of sulfur removal from 
coal utilizing the co-steam reaction in insitu 
hydrogen. Also, a study showed the overall 
kinetics of sulfur removal from coal during 
dissolution.” 

A review of the use of sulfur in concrete 
showed that in addition to increased 
strength, the concrete had greater resist- 
ance to corrosion by sulfuric acid, reduced 
the quantity of steel needed in reinforce- 
ment, and increased resistance to both wear 
and deicing chemicals in bridge surfaces." 

A high-strength construction material 
consisting of asbestos fibers, and silica flour 
bonded with plasticized sulfur was devel- 
oped. Potential uses of the material for 
handling salt and acid solution were as 
pipe for acid mine wastes, acidic sewer 
products and corrosive liquids; as linings 
for vats, tanks, and ditches where control 
of leach and waste water is essential; and 
as flooring in industrial operations where 
salt corrosion is a problem.? 

The reaction of sulfur trioxide with 
metal oxides and sulfides may have po- 
tential in leaching ores. Metallic com- 
ponents of ores acted as catalysts in the 
treatment of the ores with SO; and oxygen 
to form metallic sulfates.” 


1975 GE Engineering. V. 82, No. 11, May 26, 
p 

18 Environmental Science and Technology. The 

SU of Tall (and Not So Tall) Stacks. V. 9, 
G. June 1975, pp. 522-527. 

Ng; Mont ome T. I. L., and J. W. Frey. Tall 
Stacks and Intermittent Control of SO» Emissions 
TVA eer nce and Plans. Min. Cong. J., 
v. 61, No. S CAD ake 1975, pp. 44—51. 

; F.. ]r.. and P. Steiner. dee) Eon. 
verts SO» to £25 Chem. Eng., v. 82, No. 1, Jan. 6, 


F., and Y. Habib. Processing SO2 
the EW-BF. PN Spr ET System, Chem. Eng. 
Process, v. 9/5, pp. 59-6 

19 Jeffers. p. E. Dual- Pur ose Stack Cleaner an 
Industry Breakthrough. Brick and Clay Record, v. 
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From Coal by Treatment With Hydrogen Phase 
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search and Development Administration, 1975-1976. 
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Talc, Soapstone and Pyrophyllite 


By J. Robert Wells * and Robert A. Clifton ? 


The economic recession of 1975 caused 
such a drop in demand for the various 
industrial talcs that production was the 
lowest since 1967, and sales were the low- 
est since 1968. The sales value was the 
lowest since 1961. 

The Johns-Manville Corp. announced 
plans to close its Dunn, Calif., plant and 
to increase the capacity of its Los Angeles 
plant. Its mine at Warm Springs, Calif., is 
scheduled for a return to an underground 
operation in the spring of 1976. 


The State of California and the U.S. 
Congress are eyeing some real limits on 
mining activities in Death Valley National 
Monument where several talc mines oper- 
ate. As proposed, the legislation would im- 
pose a moratorium on new claims within 
the monument, closely examine the legiti- . 
macy of all claims issued prior to January 
1, 1976, and protect the rights of the 
present miners at least until the effects of 
a ban of all mining could be studied. 


Table 1.—Salient talc, soapstone, and pyrophyllite statistics 
(Thousand short tons and thousand dollars) 


1971 1972 1973 1974 1975 

United Sta 
Mine production 3 1.037 1.107 1.247 r 1, 289 928 
WValüé 2zcozexeseemedeautes $7,634 $1,836 $9,144 r $9,569 $8,309 
Sold by Producer 88 97 1,084 1,184 1,064 798 
( A S $26,936 $33,709 $32,226 $32,599 $17,876 
Exporta 9 18 171 180 183 158 
Valüé iconos Ee $4,844 $5,791 $6,618 $6,711 $6,888 
Importa for consumption n 1 2 2 28 
SE $746 $1,669 $1,658 $2,238 $1,471 
A Dharent consumption 860 94 1,027 911 796 
World: Production .............. 5,221 5,824 r 6,957 r 6,284 6,845 


r Revised. 


1 Excludes powders—talcum (in package), face, and compact. 


Legislation and Government Programs.— 
Defense materials inventories reported by 
the General Services Administration showed 
that Government holdings as of December 
31, 1975, included 1,149 short tons of 
talc (steatite, block or lump) purchased in 
compliance with a stockpile objective, and 
2,916 short tons of talc (steatite, ground) 
acquired in nonstockpile transactions. 

The Office of Minerals Exploration, Geo- 
logical Survey, offered to grant loans of up 
to 50% of approved exploration costs for 
eligible deposits of block steatite talc, but 
no loans for that purpose were made in 
1975. The allowable depletion rates for 
talc, established by the Tax Reform Act 


of 1969 and unchanged through 1975, 
were 22% on production of block steatite 
talc of domestic origin and 14% on foreign 
production of the same material, which 
rate applied also to production of all other 
classes of talc from all sources. 

The Federal Register of October 9, 
1975, contained the new Office of Safety 
and Health Administration (OSHA) pro- 
posal to go to a 0.5 fiber per cubic centi- 
meter permissible asbestos exposure level. 
The talc position is still not a clear one, 


1 Former physical scientist, Division of Nonmetal- 
lic Minerals, now retired. 

A scientist, Division of Nonmetallic Min- 
e 
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as in the text of the proposal no differen- 
tiation is made between fibrous and non- 
fibrous tremolite and some other amphi- 
boles. The proposal is being fought vigor- 
ously by the asbestos industry. 

Several members of the talc industry 


DOMESTIC 


Mine production of crude talc and re- 


lated minerals in the United States in 1975 
dropped to a 7-year low and was just 72% 
of that produced in 1974. The value of 
these minerals was at a 3-year low and 
was 87% of 1974 value. 

Mines in six States produced 95% of the 
tonnage and 98% of the value of the talc- 
group minerals in 1975, and the produc- 
tion in eight other States accounted for the 
rest. The largest producing States in de- 
creasing order are Vermont, New York, 
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were cooperating with a joint Mining En- 
forcement and Safety Administration 
(MESA) —National Institute of Occupa- 
tional Safety and Health (NIOSH) study 
on the health of talc workers. 


PRODUCTION 


Carolina. Every State, with the exception 
of Nevada, that produced these minerals 
had one or more mills to process the ore. 
Talc was produced at 30 mines in 7 
States in 1975, with California having by 
far the largest number of active minés at 
12. Soapstone was produced in 7 States at 
10 mines, 3 of which were in Texas. The 
six mines producing pyrophyllite in North 
Carolina no longer give that State a mon- 
opoly. The Interpace Corp. s Victorite 
mine in California was active in 1975. 


California, Texas, Montana, and North 
Table 2.—Talc, soapstone, and pyrophyllite produced in 
the United States, by State 
1974 1975 
State Quantity Value Quan Value 
(short tons) (thousands) (short 1 (thousands) 
pe A QN MA QR REM B RM Ed Nd r 168,881 r $1,676 152,978 $1,598 
—————o€(——— em, 8,850 102 27,400 82 
North "Carolina JJ ĩͤ Rr 110.978 993 58,614 985 
KC d'V 192,492 1,310 129,626 | 795 
Vermont e rara r 262,706 1 1, 743 230,973 1,918 
Other States! ! 525,595 8,745 328, 057 2,981 
rr AAA ma RM r 1,289,502 r 9,569 927,548 8,809 
r Revised. 


1Includes Alabama, Arkansas, Maryland (1974), Montana, Nevada, New York, Oregon, Virginia, 


and Washington. 


The 10 largest domestic producers of 
talc minerals in 1975, listed alphabetically, 
were as follows: Cyprus Industrial Minerals 
Co., with mines in California, Montana, 
and Texas; Eastern Magnesia Talc Co. in 
Vermont ; Johns-Manville Corp. in Califor- 
nia; Pfizer Inc., Minerals, Pigments & 
Metals Div., in California and Montana; 
Piedmont Minerals Co., Inc, in North 
Carolina; Southern Clay Products, Inc., in 
Texas; Standard Minerals Co., Inc., in 


North Carolina; R. T. Vanderbilt Co., Inc., 
in New Vork; and Windsor Minerals, Inc., 
in Vermont. Those firms supplied 87% of 
the 1975 tonnage (79% of the total value), 
and the combined output of about 18 
smaller producers made up the remainder. 

Talc minerals were ground for sale or 
industrial use in 1975 at 37 mills operated 
by 29 companies in 12 States. Tale mined 
in Nevada was shipped elsewhere for 
grinding. 


TALC, SOAPSTONE AND PYROPHYLLITE 


Table 3.—Talc, soapstone, and pyrophyllite sold by producers in 
the United States, by class 


(Thousand short tons and thousand dollars) 


Crude 
Year 
Quantity Value 
1111111 132 789 
11öÄ˙ð 88 90 521 
JT ͤ 118 918 
11; 0 IA 114 1.294 
/// ⁰·Ä AAA eee 67 401 


Ground 
Quantity Value 
847 26,147 
994 33,188 
1,066 31,308 
950 31,305 
731 17,210 


1 Data may not add to totals shown because of independent rounding. 


2 Total includes sawed material. 


Table 4.—Pyrophyllite produced and sold 


Total 1 
Quantity 
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Value 


by producers in the United States 


Production 
Year Short 
tons 

1971 ....--.-- 101,080 
1972 .....--- WwW 
1973 ....-.-- 
19744 Ä 105,703 
1975 i222 91,893 


Sales 
Short Value 
tons (thousands) 
90,477 $1,155 
90,482 i 
113,019 1,469 
101,182 1,474 
85,574 1,879 


W Withheld to avoid disclosing individual com- 


pany confidential data. 


CONSUMPTIÓN AND USES 


The apparent domestic consumption of 
the various talc-group minerals totaled 
796,000 tons in 1975, which was 13% be- 
low that of 1974 and just 78% of the 
record high in 1973. Sales of ground ma- 
terial reported for 1975 were only 77% of 
those in 1974. The total value of these 
minerals in 1975 was $15 million below 
that reported for the crude and ground 
in 1974. 

The following percentages of the talc- 
group minerals used in major amounts by 
discrete industry segments reflect data re- 
ported by producers and do not correlate 
with table 5 because of differences in the 
export data and the total caused by that 
difference. Obviously there is some resale 
by original purchasers. The ceramic indus- 
try is the largest user of these minerals 
with 22%, paint is next with 17%, paper 
8%, refractories 6%, roofing and insecti- 
cides at 5% each, toilet preparations 4%, 
rubber 2%, and asphalt filler 1%. 


Table 5.—Talc, soapstone, and pyrophyllite 
sold or used by producers in the United 


States, by use 
(Short tons) 

Use 1974 1975 
Asphalt filler 222 12, 186 9.188 
Ceramies 222222222 221, 365 185,138 
Exports! __. 222222 182,706 167,681 
Insectieides 222 e 41,966 
ill 157,792 140,672 

Paper 2 88,519 67,25 
Refractories ? __ .. eem r 46,612 50,290 
Roofing ....------------ 45,867 89,505 
Rubber 22222 25,128 15,764 
Textiles 14,428 3,158 
Toilet preparations ..... 84,628 81,241 
Other uses r 187,771 189,845 
Total zzz 1,064,085 931,200 

r Revised 


1 Department of Commerce, Bureau of the Cen- 
sus data. 

2 Includes pyrophyllite used for brick manu- 
facture. 

3 Includes art sculpture, crayons, floor tile, 
foundry facings, plastics, rice polishing, stucco, 
and other uses, not specified. 
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Generalizations and/or extrapolations to 
the broad economic picture are not likely 
to be valid, but the change in demand for 
talc- group minerals during a recession pro- 
vides an interesting picture. Only the re- 
fractories industry purchased more in 1975 
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than in 1974 with an 8% increase. Toilet 
preparations usage was at 90% of the 1974 
level, insecticides and paint at 89%, roof- 
ing 86%, ceramics 84%, paper 76%, as- 
phalt filler 75%, rubber 63%, and tex- 
tiles just 22%. 


STOCKS 


According to estimates based on data 
reported by producers, the total quantity 
of crude, ground, and partly processed talc- 
group minerals of domestic origin on hand 
in the United States (that is, mined but 


not yet sold or used) was approximately 
255,000 tons on December 31, 1975, com- 
pared with 225,000 tons on that date in 
1974, 


PRICES 


Engineering and Mining Journal, De- 
cember 1975, quoted prices for domestic 
talc, ground, in carload lots, f.o.b. mine 
or mill, containers included, per short ton, 
as follows: 


Vermont: 
98% through 325 mesh, bulk $27.00 
99.99% oronga 325 mesh, bags: 
Dry 0 A 70.00 
Water "beneficiated 3 100.00 
New Yor 
96% ‘through 200 mesh 84.00 
98 ade 5 through 325 
FARTHER An Peer KR N ` $36.00- 43.00 
100% ger. 325 mesh, 
uid energy ground ...... 58.00— 95.00 
California: 
Standard 5 69.50 
Fractionated -...... 37.00- 71.00 
Micronized .... .. 62.00-104.00 
Cosmetic / steatite eren 44. 00— 65.00 
Georgia: 
98% through 200 mes 20.00 
99% through 325 mesh ..... 85.00 
10095 through 325 mesh, 
fluid energy ground 85.00 


American Paint & Coatings Journal, 
June 7, 1976, listed the following prices 
per ton for paint-grade talcs in carload 
lots: 


FOREIGN 


Exports.—The general sluggishness of 
the 1975 talc market was reflected in for- 
eign trade figures. The quantity of talc- 
group minerals exported from the United 
States in 1975 was 14% less in tonnage 
and 696 less in total value than in 1974. 
The largest share of the exported material 
went to destinations in Mexico, followed in 
descending order by Canada, Belgium- 
Luxembourg, and Venezuela. Shipments to 
these countries accounted for 8996 of the 
1975 tonnage and 77% of the correspond- 
ing total value; the remainder was dis- 
tributed among about 50 other countries. 


aire h, b 
5 mes ags 
Fibrous, i og high 
oil absorption ........- $34.00-$37.00 
Semifibrous, medium 
3 oil absorption 82.00— 78.95 
onta 
Ultrafine grind, f.o.b. mill ... 70.00 
New York 
Nonfibrous, bags, mill: 
93 through 325 mesh .. 46.50 Oe 50 
99.4% through 825 mesh . .50 
Trace retained on 326 mesh 105; 00 
Fine mieron tales (origin not 
specified) -...............-.... 68.00-111.50 


The price range quoted in Chemical 
Marketing Reporter, December 29, 1975, 
for carload lots of imported Canadian talc, 
ground, in bags, was from $20 to $35 per 
ton, Lob, works. 

The approximate equivalents, in dollars 
per short ton, of the price ranges quoted 
in Industrial Minerals (London), Decem- 
ber 1975, for steatite talc, c.if. main 
European port, were as follows: 


Norwegian: Ground (ex store) . $54. 00-$59.00 

Micronized (ex store) 85.00—184.00 
French, fine ground 72.00-169.00 
Italian, cosmetic grade 161.00-207.00 
Chinese ds a 107 .00-182.00 
TRADE 


Table 6.—U.S. exports of talc, soapstone, 
and pyrophyllite, crude and ground 
(Thousand short tons and thousand dollars) 


Year Quantity "Value 
1978 ar ide a a 180 6,618 
19074 EEN 183 6,711 


1970 osani 158 6,888 


Imports.—In 1975 U.S. imports for con- 
sumption of talc, steatite, or soapstone in 
unmanufactured form were 23% less in 
tonnage and 34% less in total value than 
in 1974. Total value of U.S. imports in 


TALC, SOAPSTONE AND PYROPHYLLITE 


the Census Bureau's classification “Talc, 
steatite, and soapstone and articles of these, 
not specially provided for” amounted to 
$198,090, a decrease of 12% from the 
1974 figure. As in 1974 the foremost sup- 
plier of this class of material (with 47% 
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of the 1975 total) was the People's Re- 
public of China. 

Tariffs. —Schedules applicable through- 
out 1975 were unchanged from those in 


1974. 


Table 7.—U.S. imports for consumption of talc, steatite, or soapstone, 


by class and country 
Ground, 
Crude and wash Cut and Total 
unground powdered, or sawed unmanu- 
pulverized factured 
Year and country 
Quan- Quan- Quan Quan- 
tity Value tity Value tity Value tity Value! 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sends) 
1078 EE 14,467 $690 7,770 $486 756 $582 22,993 $1,658 
1974; 
Australia ..............~.. ON deg AE SE (2) 2 (2) 2 
Austria EEE A SIC ME "M a 1 1 1 1 
dep JJ NN S pk pss = Se 23 2 = ates 23 2 
Canada nnnnnnnnnnnnnn 5,593 58 4,717 213 1 1 10,811 272 
China, Peoples Republic of = 2 228 11 Se Za 223 11 
. T 3,908 120 1.361 81 E 5,264 201 
Hong Kong Se d ER n 323 205 823 205 
India ...uueceeacececme cuim - = R NM 2 2 1 
Israel ..... ... S se 20 8 RM 20 
Italy %⅛ð— 8 12,087 910 914 152 7 15 18,008 1,077 
Ar, TEEN 7 M ES 355 281 364 288 
Korea, Republic ff me SN 599 7 114 91 718 168 
Total cum EEN 21,592 1,095 7,857 541 808 597 80,252 2,233 
1975 : 
Australia ................. x ex oe = (2) (2) (2) (2) 
Canada Se 3,447 76 8,233 174 5 6,686 252 
France ......------------- ,43 110 4,802 170 ae de 9,284 280 
Germany, West bres a a ud (3) 1 (3) 1 
Hong Kong Su zz TUM EH 29 19 29 19 
Iceland Se M 20 2 Ss E? 20 2 
Israel nnnnnnnMŅMŇiM x == 84 8 A XE 84 8 
ay S 6,063 476 356 72 x w 6,419 548 
CCC En e a e 271 218 271 218 
Korea, Republic of 3 NK 559 68 127 79 686 147 
United Kingdom .......... (2) 1 T" RS = as (2) 1 
TOCA] WEE 13,942 663 9,004 494 432 314 23,878 1,471 


1 Does not include talc, n. s. p. f.; 1973, 
2 Less than Y unit. 


$230,997; 1974, $224,875; 1975, $198,090. 


WORLD REVIEW 


An article in an industrial journal pre- 
sented an analysis of the manifold aspects 
of today's worldwide talc industry. The 
most prominent producers in several of 
the major talc producing countries were 
identified, the locations and geological 
characteristics of their deposits were de- 
scribed, and some information was re- 
ported concerning the beneficiation pro- 
cedures and production capacities of those 
organizations. Attention was given in some 


detail to the talc scene in about 20 indi- 
vidual countries ranging alphabetically 
from Afghanistan to Zambia. Talc-group 
consumption patterns in the more indus- 
trialized nations were outlined, and a con- 
cise summary was included showing the 
ramifications of the international export- 
import trade in talc minerals.“ 


$ Industrial Minerals (London). Talc Today— 
The Culmination of Twenty Years’ Growth. No. 91, 
April 1975, pp. 15-17, 19-23, 25, 27-31. 
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Table 8.—Talc, soapstone, and pyrophyllite: World production by country 


(Short tons) 
Country 1 1973 1974 1976 p 
North America : 
Canada (shipment!) 81,495 94,746 74,000 
Mexico mec 2,324 2,920 1,631 
United States 1,246,534 1,289,502 927,548 
South America : 
Argentina inc 49,097 e 57,000 e 57,000 
Brazil (tale and pyrophyllite) ~..-...-...-...........- 151,031 221,767 e 223,000 
CCt11111111 ⁵]7˙²m. .. ß ß 1,938 i 524 
Colombia ...........-..- JJ ETE GR 992 882 e 880 
Frith ³ðVſ/ - 276 276 e 280 
Flo A NI 22 88,132 r e 88,000 e 88,000 
UE RE 2,201 2,287 e 2,200 
Europe: . 
USS: star ——— — 101,638 108,511 95,863 
A A 120,928 141,892 136,978 
France (ground tale) 2 r 284,187 828,852 284,896 
Germany, West (marketable) .. 82,754 81,429 e 38,000 
Greece (steatite) eege r 5,788 4,762 e 5,000 
Hungary EE 17,600 17,600 17,600 
Italy (tale and steatite) 22222 r 162,108 170,819 e 151,900 
OFWOY AA A —— s 150,896 124,590 * 132,000 
e . SSS 2sz sos 1,224 1, 1,731 
lu md d 5mm a 66,000 66,000 66,000 
SPAIN Lee r 44,240 60,625 e 60,600 
A a x A i oe a ee et 30,897 31,810 29,762 
J ee SaaS 440,000 450,000. 460,000 
United Kingdom EE r 22,046 23,149 ° 24,000 
Africa : 
Afghanistan J) ³¹¹ A A 8 Së 8,307 6,945 
r AI A cM en ded c 110 110 110 
ECC I AI 8 7,156 4,845 5,700 
KEUBIODIS- AAA IN A IO Ge 8 e3 
South Africa, Republic of?szL— 22 18,055 19,951 e 22,000 
Sudah ` ee NS 5,512 e 5,500 
Swaziland (pyrophyllite) eege LLL LLL LL LL Lll. 139 40 ë 
%%% VVV 1.467 152 e 110 
Asia : 
Burma ss e» > GD æ cn QD QD s... OD E OD ap COD e E em ER dm OD E Q... em e» e» es e» em e» «P em an e» e» r 189 456 881 
China, People’s Republic of e 22 165,000 165,000 165,000 
II ³ v = su S r 247,923 291,765 220,596 
Japan Ae r 1,717,742 1,784,878 1,818,489 
H % A AAA 000 130,000 ,000 
Korea, Republic of (tale and pyrophyllite) .......-..-- 460,963 487,822 .. 458,423 
fl!!! 49 278 571 
Pakistan (tale and soapstone))ß 22 r 6,572 7,776 e 7, 400 
Philippines . , Su e ull. us 1,801 2,572 1,479 
NI NEES r 27,929 14,900 13,282 
Thailand (tale and pyrophyllite) .........----.--.---- 10,610 1,982 11,786 
Oceania: Australia 2222 71, ,439 94,448 e 99, 000 
TOL TEEN r 5,956,520 6,284,168 5,845,063 


e Estimate. P Preliminary. r Revised. 

1 In addition to the countries listed, Southern Rhodesia is believed to produce talc, but available 
information is inadequate to make reliable estimates of output levels. 

2 Calendar year begins March 20 of year stated. 

3 Includes talc and wonderstone (pyrophyllite) . 

* Includes talc and pyrophyllite; in addition, pyrophyllite clay was — 1 as follows in short 
tons: 1973—7 849,196; 1974—466,030; 1975—377, 300. 

5 Data based on Nepalese fiscal year, beginning mid-July of year stated. 
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TECHNOLOGY 


Variations in rare-earth elements distri- 
bution in soapstone from different eastern 
Virginia quarries has led to an unusual 
method of affirming prehistoric sociopo- 
litical boundaries according to a promin- 
ent magazine.* The variations, measured by 
neutron activation analysis enabled tracing 
of soapstone artifacts to their original quar- 
ries and so delineated trading routes and 
boundaries. 

A great deal of research money was be- 
ing expended by two groups in the con- 
tinuing controversy over whether or not 
some or all of the talc minerals with or 
without a tremolite constituent should be 
covered by the asbestos regulations of 
MESA and those of OSHA. At yearend 
OSHA Field Memo #74—92 was in effect 
and it stated: “Fibrous, asbestiform min- 
erals such as fibrous tremolite means nat- 
urally occurring asbestiform minerals which 


prior to, or after crushing and processing, 
contain fibers made up of fibrils,’ and 
companies were being cited by OSHA 
under the asbestos regulations. 

An OSHA proposal for changes in the 
asbestos regulations published October 9, 
1975, in the Federal Register,’ described 
the three most commonly used asbestos 
fibers as the fibrous forms of their respec- 
tive host or matrix minerals. Tremolite, in 
the same proposal, is simply described as 
a calcium magnesium silicate. No word 
denoting fiber is in the description yet it 
is included among the asbestos minerals. 
The new proposal is being contested by the 
minerals industry, particularly the asbestos 
and talc segments of that industry, along 
many lines, including mineralogy. 

out V. 187, No. 4171, January 10, 1975, 


5 Federal Register, Vol. 40, No. 197, Oct. 9, 
1975, pp. 47652-47665. 
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Thortum 


By Rebecca P. Smith 


Monazite, the principal source of tho- 
rium, continued to be recovered as a by- 
product at two mines in Florida by Hum- 
phreys Mining Co. and Titanium Enter- 
prises. Thorium was extracted from mona- 
zite during rare-earth recovery and stored 
for future use. Thus, production of thorium 
was in excess of demand. Practically all 
thorium compounds used by the domestic 
industry during 1975 came from previous 
company stocks or imports. 

No major developments occurred in the 
nonenergy uses of thorium, which included 
mantles for incandescent lamps, hardeners 
in magnesium alloys, refractories, and elec- 
tronic and chemical applications. 

Because of the decline in energy consump- 
tion and delays in starting up the 330. 


megawatt electric (Mwe) high-tempera- 
ture gas-cooled reactor (HTGR) near 
Greeley, Colo., all orders for other HTGR's 
were cancelled by General Atomic Co. 
(GA), the manufacturer, or by the power 
companies. The future prospects for use of 
thorium in nuclear fuels remained uncer- 
tain. However, research continued on de- 
velopment of a thorium-fueled light-water 
breeder reactor (LWBR) and a gas-cooled 
fast-breeder reactor (GCFR), which breeds 
Uses from Thess. The large-scale develop- 
ment, either of these reactors or of a modi- 
fied Canadian-deuterium-uranium (CAN- 
DU) reactor under consideration by the 
Federal Government, could substantially 
increase the consumption of thorium. 


DOMESTIC PRODUCTION 


Exploration.—New occurrences of tho- 
rium were discovered in 1975 as a result 
of explotation for other commodities. Tho- 
rian uranite and thorogummite were pe- 
ported in an abandoned serpentine-talc 
quarry located in Northamption County, 
Pa.“ Buttes Gas & Oil Co. began a study 
of a large deposit of titanium in south- 
western Colorado believed to contain a sig- 
nificant amount of thorium. In December, 
the Energy Research and Development 
Administration (ERDA) established a re- 
gional office in Atlanta, Ga., to evaluate 
the potential of uranium and thorium re- 
sources in the Southeast. 

Mine Production.—In 1975, as in the 
past, thorium was extracted as a byproduct 
during the recovery of rare-earth elements 
from monazite, which was separated from 
beach sands mined for titanium minerals. 
Humphreys Mining Co. near Hilliard, Fla., 
and Titanium Enterprises near Green Cove 


Springs, Fla., were the only domestic pro- 
ducers of thorium. Humphreys Mining Co. 
trucked wet concentrates from its mine in 
Florida to its dry plant at Folkston, Ga. 
U.S. mine production of thorium in 1975 
was slightly above the 1974 production. 
Refinery Production.—During 1975, only 
one domestic firm, W. R. Grace & Co,, 
Davison Chemical Div., at Chattanooga, 
Tenn., had facilities for processing large 
tonnages of monazite. Although W. R. 
Grace did not produce any thorium com- 
pounds from monazite to sell, thorium was 
extracted during the refining of rare-earth 
elements and stored. Virtually all thorium 
compounds used domestically during 1975 
came from company stocks or imports. 


1 Physical scientist, Division of Nonferrous Met- 
als. ij 
2 Smith, B. C. II. New Uranium-Thorium Occur- 


rence in Northampton County, Pa. Geol., v. 6, No. 
6, December 1975, p. 11. 
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Table 1.—Companies with thorium processing and fabricating capacity 


Company Plant location Operations and products 
American Light Alloys, Ine Little Falls, N. Magnesium-thorium alloy. 
Consolidated Aluminum Corp ..... Madison, III Do. 
Controlled Castings Corp Plainview, N.Y Ku Do. 


Gallard-Schlesinger Chemical 
Manufacturing Corp. 


General Atomie Co --=nenm 

General Electric Co reen San Jose, 
ro WEE 

W. R. Grace & co 


Kerr-McGee Chemical Corp ......- 


Carle Place, N.Y R 
San Diego, Calif „ 


Hematite, Mo 
New Haven, Conn 
South Bloomington, Minn .. 
Cimarron, Okla 


Processes oxide, fluoride, metal. 


Nuclear fuels. 


Calif EEN Do. 
Wilmington, N. 
Chattanooga, Tenn 


Do. 

Processes domestic and 
imported monazite, produces 
oxide, stocks hydroxide and 
metal powder. 

PEIEE reas Nuclear fuels. 

Do. 

Magnesium-thorium alloys. 

Nuclear fuels. 


NL Industries, Ine Albany, N.Y KK Do. 

Nuclear Chemicals and Metals Huntsville, Tenn ........- Do. 
rp. 

Nuclear Fuels Services, Ine Erwin, Tenn 22 aaa Do. 

Nuclear Materials & Equipment Apollo, pa 2 Do. 

Corp. (NUMEC) 

P))! as Leechburg, Pa a Do. 

Ventron Corp., Chemicals Div .... Beverly, Mass Metallic thorium. 

Westinghouse Electric Corp ......- Bloomfield, N. Processes compounds and pro- 

duces metallic thorium. 

Do aL ĩðÄ5A anaa Columbia, S.C C0 Nuclear fuels. 


. CONSUMPTION AND USES 


Based on domestic mine production, re- 
leases from the Government stockpile, and 
foreign trade, the estimated apparent do- 
mestic consumption of thorium in mona- 
zite and thorium compounds for 1975 was 
218 short tons of ThOs equivalent. How- 
ever, monazite was processed mainly for 
its rare-earth content and thorium residues 
were stored. Actual industrial demand was 
about 50 tons of ThOs equivalent, based 
mainly on shipments from processors. This 
is considerably below the 1974 consump- 
tion of 80 tons. The decline in consumption 
during 1975 was mainly due to low de- 
mand in energy applications. 

Nonenergy uses consumed about 35 tons 
of ThOs. The principal application was a 
constituent in mantles for Welsbach incan- 
descent lamps (estimated to be around 20 


tons). Other nonenergy uses were: As a 
hardener for magnesium-thorium alloys, 4 
tons; in refractories, 5 tons; in electronic 
and chemical applications, plus other ap- 
plications and research, 6 tons. 

The 330-Mwe plant at Fort St. Vrain, 
Colo., was in the power ascension phase, 
and operation at 2% power was achieved 
in May 1975. It is the only licensed 
HTGR ; all other orders for HTGR's were 
cancelled by GA or by the power compan- 
ies. In 1975, thorium consumptiof in en- 
ergy-related applications was estimated at 
15 tons ThOs. ERDA remained the prin- 
cipal domestic user of thorium. Besides the 
HTGR-related applications, research con- 
tinued on the use of thorium in the 
LWBR, and on the refining and processing 
of thorium-containing nuclear fuel. 


STOCKS 


On December 31, 1975, the Govern- 
ment stockpile totaled 7,282,749 pounds of 
thorium nitrate. The thorium stockpile ob- 
jective was zero. 

Industrial stocks of thorium at the end 
of 1975 were above previous levels, espe- 


cially at consuming plants. This was mainly 
due to a decrease in demand for processing 
monazite for rare-earth elements. Esti- 
mated industrial stocks at yearend as ThO, 
equivalent were monazite, 124 tons, and 
in compounds and metal, 350 tons. 


THORIUM 


1369 


PRICES 


Prices for domestic monazite containing 
approximately 4% ThOs remained stable 
during the year, and were comparable to 
1974 prices. The average declared value 
of imported monazite from Malaysia and 
Thailand increased to $207 per short ton 
from $152 in 1974. The average price per 
short ton of Australian monazite quoted 
in Metal Bulletin (London) remained con- 
stant during 1975 at $203. 


Prices for thorium compounds varied 
with purity and quantity. An average 
range of prices was: Nitrate, wire grade 
47% Thor, $2.95-$3; nitrate, mantle 
grade, 47% ThOs, $3-3.10; ThO», ce- 
ramic grade, 99.9% ThOs, $6-$12; and 
ThO;, nuclear grade, 99% ThOs, $8-12. 

Thorium metal in pellets remained 
steady at $15 per pound as quoted in the 
American Metal Market. 


FOREIGN TRADE 


During 1975, no thorium concentrates or 
ores were exported. Statistics on other 
thorium products exported are combined 
with those of uranium. Although these two 
elements are not statistically differentiated, 
it was believed that the amount of thorium 
exported is minor. 


Imports of monazite, mainly for rare- 
earth content, increased above the 1974 
level. As in the past, Malaysia was the 
principal supplier. In 1975 imports of gas 
mantles decreased, but imports of thorium 
compounds, mainly from France, increased. 
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WORLD REVIEW 


The predominate source of the world's 
thorium is monazite, a byproduct of ti 
tanium and tin mining. Australia, India, 
Malaysia, Brazil, and the United States 
continued to be the leading monazite pro- 


Table 3.—Monazite concentrates: 


ducers among market-economy countries. 
The small world demand for thorium how- 
ever, is not reflected by the quantity of this 
production, since monazite is processed 
mainly for its rare-earth-element content. 


World production by country 


(Short tons) 


Country ! 


Malaysia ? 


Zaire 


e Estimate. 
dential data. 


P Preliminary. r Revised. 


Korea, Republic of ----------------------------- 
111ͤĩö;X[ 8 


FFſ%huʒl,.... o 


1973 1974 1975 P 
58 4,725 4,206 4,704 
—— r 1,586 e 1,650 e 1,650 
—€— 3,858 e 3,300 e 8,800 
—— 10 e 10 ° 10 
—  — À 2,141 1,965 e 1,900 
---------- (3) (3) -- 
"— 6 12 e 12 
—— e 10 7 * 10 
—— Ee 351 486 405 
— W W W 
—— ssw 260 261 328 
———— € r 12,937 11,897 12,819 


W Withheld to avoid disclosing company confi. 


1 In addition to the countries listed, Indonesia and North Korea may produce monazite, but 
information is inadequate to make reliable estimates of output levels. 


3 Exports. 
3 Revised to zero. 


Australia.—According to the Rutile & 
Zircon Development Association, Ltd., 
monazite production by member companies 
in 1975 was, by state, New South Wales, 
1,207 short tons; Queensland, 685 short 
tons; and Western Australia, 3,252 short 
tons. 

Allied Eneabba Pty. Ltd. began produc- 
tion at its heavy mineral sands project. The 
company mine and wet concentrator were 
located near Eneabba and a dry separation 
plant was planned at Meru, the port of 
export.) Reserves were estimated at 220,000 
short tons of monazite in the Eneabba 
minerals field. 

Other companies with interest in the 
Eneabba minerals field of Western Aus- 
tralia included: Jennings Mining Ltd., 
which was producing heavy minerals; 
Western Titanium Ltd.; and Western Min- 
ing Corp. Ltd., and Mineral Sands Pty. Ltd. 
which have projects in the area. Interna- 
tional Nickel Australia, Ltd., subsidiary of 
the International Nickel Co. of Canada, 
Ltd., filled an application to search for 
monazite and other related heavy minerals 
in the Eneabba area.“ 

Germany, West.—The 300-Mwe pebble- 
bed thorium high-temperature reactor 
(THTR) was under construction at the 
Hamm-Uentrop station of the power com- 
pany Vereinigte Elektrizitaetswerke West- 


falen AG (VEW). The completion of the 
THTR developed by Hochtemperatur- 
Reaktorbau GmbH (HRB) was scheduled 
for 1977.° 

According to its studies, HRB concluded 
that coal gasification by nuclear heat was 
commercially attractive and technically 
feasible. It is possible that THTR will be 
used as the high-temperature reactor for 
an integrated nuclear process heat-electric- 
ity system. 

India.—A monazite sand separation plant 
in Gopalpur in Southern Orissa was un- 
der construction by the Government-owned 
Indian Rare Earths, Ltd. Estimated initial 
annual production is 4,400 short tons of 
monazite, which will be a byproduct of 
ilmenite and rutile mining.” This will sub- 
stantially add to the monazite production 
of India, which was estimated to be 3,300 
short tons in 1975. 

India’s National Institute of Oceanog- 
raphy conducted an extensive survey of 


8 Skillings’ Mining Review. Allied Encabba Min- 
eral Senes Project. V. 64, No. 35, August 30, 


1975, 
4 Industrial Minerals. No. 94, July 1975, p. 35. 
5 Nuclear Industry. KWU, German Vendor, KH 


Several Orders at Home, Two from Brazil. V. 


No. 7, July SE b 

€ Har er, `R. Fisher. Nuclear Process 
Heat Programs in „Germany. N Nuclear News, v. 18, 
No. A March 1975 

7 U.S. Embassy, 


New. Delhi, india. a ES 


ment Airgram —389, Dec. 17, 1975, 
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shallow offshore areas for heavy minerals. 
According to the Institute, India's beaches 
are rich in heavy mineral placers, contain- 
ing magnetite, ilmenite, monazite, and 
garnet. 

Liberia.— According to a cooperative 
study of the US Geological Survey and 
the Liberian Geological Survey, Liberian 
coastal sands may contain sufficient mona- 
zite and other heavy minerals for profita- 
ble extraction. The coastal monazite ana- 
lyzed 7.2% ThOs.® 

South Africa, Republic of.—The pro- 
posed major beach sands mining operation 
north of Richards Bay on the east coast 
was dependent on completing financial ar- 
rangements. The proposed mining area will 
be approximately 11 miles long by 2 miles 
wide. Monazite will probably be recovered 
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as a byproduct of the more important 
economic minerals, rutile and zircon. Fi- 
nal output was expected to be about 
75,000 tons of rutile and 150,000 tons of 
zircon per year.” 

Sri Lanka.—Work continued at Pulmod- 
dai Beach by the Mineral Sands Corp. of 
Sri Lanka on installing the infrastructure 
for a mineral sands plant scheduled to 
come onstream by 1980." The new com- 
plex will have an estimated annual capac- 
ity of 500 tons of monazite. 

United Kingdom.—Thorium Ltd., a sub, 
sidiary of Rio Tinto Zinc, Ltd., Widnes, 
England, stopped processing monazite as 
of November 1975.” Thorium Ltd. was 
founded in 1914 to supply the United 
Kingdom with thorium nitrate for gas 
mantles. 


TECHNOLOGY 


Nonenergy research on thorium included 
studies of metallurgy, separation tech- 
niques, abundance, use in geochronology, 
heat capacity of compounds and metals, 
superconductivity of its compounds, and 
reaction of thorium with other elements or 
compounds. 

Experiments on thoria-dispersed mag- 
nesium were included as a part of a study 
involving the processing of materials in 
near-weightlessness. This is the first part 
of a 5-year series to be conducted by the 
National Aeronautics and Space Admin- 
istration aboard an unmanned rocket.” 

A summary of data on the thermody- 
namic properties of thorium and its alloys 
was reported.“ 

The effect of nitrogen in solid solution 
on the strength of polycrystalline thorium 
was the subject of another study. Nitrogen 
was found to behave similarly to carbon in 
thorium, as a strong, short-range obstacle 
to dislocation motion.“ 

A fast and simple technique was devel- 
oped to separate Ths from the Ac 
series.“ 

Another separation technique using ad- 
sorption by anion- exchange followed by 
separation by elution with acid was devel- 
oped to separate thorium, zirconium, and 
uranium from silicate rocks.“ 

Several studies have been directed to- 
ward the behavior of thorium chlorides in 
fused chloride salts. One study investigated 
the reduction of (Th, U) O, with thorium 
metal to produce ThOs and uranium 


metal. It may be possible to use this reac- 
tion as the first step in the reprocessing of 
(Th, U) O, fuel and the separation of ura- 
nium for the refabrication of new fuel.“ 

Thorium- related energy research was di- 
rected mostly toward reprocessing of tho- 
rium fuels, process heat, and the GCFR. 
Since the cancellation of HTGR orders, 
research has been reduced, but is likely to 
revive because of the reactor's possible use 
in nuclear process heat plants. 

ERDA was considering recommending 
the construction of an integrated HTGR re- 


$ Engineering and Mining Journal. V. 176, No. 
12, December 1975, p. 124. 

9 Rosenblum, S. Analyses and Economic a 
of Monazite in Liberia. U.S. Geol. Survey. 
129^ No. 6, November-December 1974, pp. 689. 
19 Mining Magazine. Go-Ahead Announced for 
South African Beach Sands Project at Richards 
Bay. V. 133, No. 6, December 1975, p. 421. 

11 Mining Magazine. Sri Lanka Project. V. 133, 
No. 6, December 1975, p. 485. 

13 Cannon, J. G. Rare Earths-Supply Ample in 
1975; New Markets Promise Continued Demand 
Growth. Eng. Min. J., v. 177, No. 3, March 1976, 
pp. 184-189. 

13 Chemical & ow News. V. 53, No. 44, 
Nov. 3, 1975, 

14 Kubaschewski (ed. 
Chemical Properties 2i its 
Atom. Energy Rev 8 B a Pe: 1-241. 

15 Peterson, D. T., a chlan. Effect 
of Nitrogen on the ren a a Thorium. Met. 
Trans. ., v. 6A, No. 7, July 1975, pP- 1359-1366. 

16 Aly, H. F. ast and Sim Radiochemical 
Separation of *7Th from the "Ac Series. Radio- 
chem. ioanal. Lett., v. 21, No. 5, May 24, 1975, 
pp. 301—506. 

Cr Technology V. 16, No. 6, December 1975, 


p. 

18 Chiotti. P. M. C. Jha. and M. J. 575 
Reaction of Thorium and ThCk With UOz and 
(Th.U)Os in Fused Chloride Salts T. Less-Comm 
Metals, v. 42, No. 2, September 1975, pp. 141-161. 


aa e Physico- 
mpounds and Alloys. 


THORIUM 


processing and fabricating demonstration 
plant. Much of the conceptual engineering 
work was completed. The demonstration 
plant was scheduled to have a capacity for 
handling 2,500 fuel elements per year, and 
could be expanded to a capability of about 
10,000 fuel elements per year.?° 

Allied Chemical Corp. continued re- 
search on developing a process for recov- 
ering uranium and thorium from Fort St. 
Vrain fuel. The process involved primary 
burning of the graphite, separation of the 
particles by a gas classifier, particle break- 
ing by gas jets, secondary burning, and 
then final separation and processing.” 

Experiments to verify theoretical physics 
calculations for a GCFR nuclear power 
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system were underway by GA, ERDA, and 
the Argonne National Laboratory. The 
GCFR utilizes the coolant and nonnuclear 
component technology of the conventional 
HTGR. GA expects the GCFR to produce 
nearly 409 more fuel than it consumes. 
In the breeder, "fertile" uranium and tho- 
rium will be transmuted into fissionable 
materials. The fissionable material, Usss, 
can be used to fuel the HTGR. 


V. 18, No. 10, August 1975, 
20 "Po Hogg, G. W., J. A A huasi W. B. Palmer, 


erson, and J. Vavruska. Interim Re- 
Development of a Head End Process for Re- 
covering Uranium and Thorium from Crushed Fort 
St. Vrain Fuel. Idaho Chemical Programs, Opera- 
tions Office, October 1975, 107 pp. 


19 Aer News. 
pp. 115- 
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By Keith L. Harris * 


A world recession caused decreased de- 
mand for tin, forcing the International Tin 
Council (ITC) to place export controls on 
member producing nations to keep tin 
prices above the ITC established floor price. 
World mine production declined 496 from 
the 1974 level to 225,195 metric tons.? The 
buffer stock increased from 142 tons at 
yearend 1974 to 20,071 tons at yearend 
1975. Tin prices on world markets declined 
substantially from the record levels attained 
the previous year. 

U.S. consumption of primary and sec- 
ondary tin decreased 1596 to 55,800 tons. 


The major uses for tin were in tinplate, 
34%; solder, 27%; bronze and brass, 14%; 
chemicals including tin oxide, 796; and 
babbitt, 596. Most of the nation's tin, in 
the form of slabs, bar, and ingots, came 
from Malaysia and Thailand. Less than 100 
tons of tin came from mines in Alaska, 
Colorado, and New Mexico. About one- 
fifth of the tin used in the United States in 
1975 was reclaimed from scrap. 


1 Physical scientist, Division of Nonferrous Met- 
8. 
2 Unless otherwise specified all units are metric 
tons of contained tin. 


Table 1.—Salient tin statistics 
(Metric tons) 


United States: 
Production : 


e ap de emp GR Gum s OP dum G Q du» dm QUO GUD dum ap — «b mp €m CR s 


Exports (including reexports) 
Imports for consumption: 
I/ 8 


Prices, average cents per pound: 
Straits tin, in New York .......---.. 
Straits tin, ex-works Penang 
World production: 
I es c wee, 


r Revised. 


W Withheld to avoid disclosing individual company confidential data. 


1971 1972 1973 1974 1975 
w w W W W 
4.064 4.369 4.877 6.096 6.500 
20,419 20,504 20,806 19,200 15,856 
2,298 1,152 3,461 8,550 3,596 
47,693 53,293 46,581 40,238 44,366 
8,109 4,284 4,875 5,971 6,415 
52,814 54,360 59,075 52,439 43,620 
18,259 15,952 16,763 13,341 12,180 
167.34 177.47 227.56 396.27 339.82 
156.87 168.24 214.10 355.72 303.55 
235,959 244,183 T 237,847 1 233,747 225,195 
235,623 240,124 r 233,874 r 228,341 230,055 
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Table 2.—Tin statistics 
(Metric tons) 
United States 
Production Imports 

World 

Ore Exports Price mine 
Year Mine Smelter Secondary Metal (tin and  Consump- cents per  produc- 

content) reexports tion 1 pound 2 tion 3 
1900 == TE Ed 81,746 em Se 81,746 29.90 83,980 
1901 SE zc Se 33,820 * Së 88,820 26.54 89,816 
1902 ma 22 Da 38,575 SC ES 38,575 26.79 90,293 
1908 "E ER ais 87,710 € m 87,710 28.09 94,761 
1904 72 Ges SS 87,623 UM Se 37,623 27.99 95,843 
1905 = ZEN dër 40,087 ER EN 40,087 29.77 101,884 
1906 64 x PS 45,782 ES WS 45,782 43.67 107,048 
1907 55 Ee 1,507 87,429 MS Së 87,429 85.05 106,227 
1908 27 NUR 2,580 37,487 SEN = 87,487 29.54 113,401 
1909 18 Së 6,003 43,288 a E 48,238 29.76 118,668 
1910 87 ER 12,612 47,653 es ER 47,658 84.27 118,879 
1911 64 Se 13,341 48,559 8 SES 48,559 42.68 119,798 
1912 118 E 13,971 52,681 T T 52,631 46.43 128,966 
1913 50 BS 12,862 47,472 = = 47,472 44.23 185,710 
1914 94 ds 11,291 43,119 = 43,119 85.70 128,210 
1915 92 ER 12,384 52,428 501 346 52,082 88.66 129,450 
1916 127 2,051 15,784 62,627 7,294 456 64,222 43.48 128,430 

1917 100 5,502 17,599 65,468 8,214 267 70,713 61.65 184,76 
1918 63 9,329 21,625 64,641 16,686 258 73,712 86.80 127,970 
1919 51 11,100 21,808 40,687 17,414 346 §1,441 65.54 128,132 
1920 20 16,014 21,819 56,967 30,978 942 72,039 50.86 128,187 
1921 4 10,470 15,381 24,585 13,916 1,415 33,640 30.00 110,551 
1922 1 8,263 17,700 61,159 12,523 1,115 68,306 32.58 127,077 
1923 2 6,773 27,406 70,040 2,735 1,068 75,751 42.71 180,547 
1924 6 441 28,395 66,10 157 974 65,570 50.20 142,509 
1925 12 ES 28,077 11,816 194 947 76,929 57.90 147,448 
1926 q RS 80,800 78,897 308 2,012 76,386 65.30 145,860 
1927 24 MAE, 33,475 72,284 124 2,275 70,009 64.87 162,241 
1928 43 SS 82,471 79,221 132 1,643 71,578 50.46 181,259 
1929 36 es 31,117 88,525 130 1,961 86,564 45.19 196,098 
1930 16 SE 23,768 82,030 294 2,269 79,761 81.70 178,825 
1931 SCH 17,968 67,124 = 1,688 65,487 4.46 149,859 
1982 e ER 13,381 85,878 17 1,135 34,243 22.01 96,525 
1938 3 ES 20,049 64,741 24 1,058 63,688 89.12 90,428 
1984 8 ES 22,590 40,628 1,236 89,392 52.16 122,382 
1985 45 = 25,811 65,289 181 2,329 62,961 50.89 187,472 
1936 103 SES 25,420 77,249 182 392 76,857 46.42 181,873 
1987 171 Kos 27,488 89,529 153 318 91,577 54.24 214,887 
1938 97 ER 21,419 50,497 " 208 60,738 42.26 165,616 
1939 8 s 26,455 71,227 508 2,139 83,751 50.18 171,509 
1940 50 1,413 30,139 126,813 3,048 2,70 98,713 9.8 242,125 
1941 57 1,869 38,132 143,134 29,130 1,112 136,856 52.01 249,542 
1942 16,427 34,39 27,182 29,397 41 87,062 52.00 128,247 
1943 6 21,834 34,311 12,110 22,208 1,798 81,629 52.00 144,990 
1944 5 31,880 29,565 13,552 36,118 857 91,413 52.00 102,621 
1945 M 41,125 81,872 8,629 34,016 896 84,925 52.00 88,896 
1946 Ss 44,198 25,104 15,809 38,691 895 82,242 54.58 89,920 
1947 1 33,834 27,266 25,299 29,882 476 89,514 77.94 115,822 
1948 5 37,292 27,329 49,986 38,094 92 92,245 99.25 156,472 
1949 69 36,409 22,591 61,191 38,926 156 73,568 99.32 168,889 
1950 96 33,650 32,188 84,168 26,877 812 106,141 95.56 172,017 
1951 89 82,869 41,289 28,708 80,096 1,537 89,584 128.81 172,119 
1952 101 23,171 29,267 81,836 26,916 386 79,402 120.44 176,894 
1953 57 38,165 28,045 75,767 36,550 206 87,015 95.77 192,745 
1954 208 27,847 26,612 66,652 22,495 835 84,221 91.81 191,830 
1955 101 22,687 28,798 65,855 20,435 1,125 91,935 94.73 200,865 
1956 EN 17,914 29,913 63,595 16,956 904 91,793 101.26 202,702 
1957 NEN 1,589 21,601 57,059 9 1,556 83,831 96.17 203,616 
1958 "Ma SH 23,176 41,809 5,527 1,863 73,750 95.09 155,964 
1959 60 W 23,786 44,277 10,946 1,393 78,615 102.01 164,092 
1960 10 W 22,404 40,173 14,251 871 81,858 101.40 188,295 
1961 W W 22,038 39,588 9,060 813 79,506 113.27 187,055 
1962 W W 21, 378 42, 065 5,450 442 80,354 114.61 189,900 
1963 W W 22,690 43,978 1, 676 1.651 79,560 116.64 194,117 
1964 66 W 23,885 32, 648 5,273 4,105 84,177 157.72 196,562 
1965 48 3,148 25,478 41,471 4,304 2,874 85,314 178.17 204,842 
1966 99 3,886 25,756 42,368 4,442 2,893 86,834 164.02 211,411 
1967 W 3,097 23,030 51.029 3,307 2,519 81,932 153.02 218,457 
1968 W 3,508 22, 856 58,279 2,319 4,567 83,276 148.11 280,261 
1969 W 351 23,141 65,992 DR 2,950 82,086 164.44 229,348 
1970 W RM 20,322 51,365 4,742 4,528 75,022 174.14 282,167 
1971 W 4,064 20,419 47,693 3,109 2,298 71,073 167.34 285,959 
1972 Ww 4,369 20,504 §3,298 4,284 1,152 70,812 177.47 244,183 


See footnotes at end of table. 
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Table 2.—Tin statistics—Continued 
(Metric tons) 
United States 
Production Imports 
World 
Ore Exports Price mine 
Year Mine Smelter Secondary Metal (tin and  Consump- cents per produc- 
content) reexports tion! pound ? tion ? 
1978 W 4,877 20,806 46,581 4,875 3,461 75,838 227.56 237,847 
1974 W 6,096 19,200 40, 238 5,971 8,550 65,780 396.27 233,747 
1975 W 6,500 15,856 44,366 6,415 3,596 55,800 839.82 225,195 


W Withheld to avoid disclosing individual company confidential data. 
1 Apparent consumption from 1910 to 1936, inclusive. 


2 Source: Metals Week. 


8 Prior to 1925, world mine production figures are obtained from U.S.B.M. Economic Paper 13. 


The only primary tin smelter-refinery op- 
erating in the United States in 1975 was 
the Texas City, Tex., facility of Gulf 
Chemical & Metallurgical Co. (GCMC). 
The major feed to the smelter was tin con- 
centrate from Bolivia's State-owned Corpo- 
ration Minera de Bolivia (COMIBOL). 

In January, the ITC reacted to increased 
production costs by raising the floor and 
ceiling prices for tin by 6% and 5%, re- 
spectively. The average New York price for 
prompt delivery of Straits (Malaysian) tin 
in 1975 was 339.82 cents per pound, a sig- 
nificant decrease from the 1974 average of 
396.27 cents per pound. 

Legislation and Government Programs.— 
The General Services Administration 
(GSA) continued commercial sales of tin 


during the year but at a much lower level 
than during the previous 2 years. Sales for 
the year, all commercial, totaled 584 tons 
while shipments totaled 443 tons. At year- 
end there was an excess of 169,043 tons 
above the 41,150 ton objective, of which 
6,347 tons was authorized for sale by Con- 
gress. 

The Office of Minerals Exploration 
(OME), U.S. Geological Survey, contin- 
ued its program of offering participatory 
loans for tin exploration up to 75% of ap- 
proved costs. No contracts were let during 
the year. 

The depletion allowance for tin remained 
at 22% for domestic deposits and 14% for 
foreign deposits. 


DOMESTIC PRODUCTION 


PRIMARY TIN 


Mine Production.—Domestic production 
of tin in 1975 was less than 100 tons. Most 
of the year's output came from Colorado as 
a byproduct of molybdenum mining. Some 
tin concentrate was produced as a byprod- 
uct of gold dredging operations in Alaska 
and placer operations in New Mexico. 

Smelter Production.—The only smelter 
in the United States is the Texas City, 
Tex., facility of GCMC. In 1975, GCMC 
received 6,415 tons of tin in concentrate 
from Bolivia which formed the base load, 
together with domestic tin concentrate and 
secondary tin-bearing materials. Tin pro- 
duction was estimated at 6,500 tons. 
GCMC continued to operate under a 10- 
year contract negotiated in 1973 with Bo- 
livia under which Bolivia guaranteed to de- 
liver 6,000 tons of tin in concentrate to 
GCMC in each of the first 3 years of the 
contract. 


SECONDARY TIN 


The United States is the world's largest 
producer of recycled, or secondary, tin. 
Secondary tin furnishes about 2596 of the 
total U.S. supply each year. In 1975, sec- 
ondary tin production declined 1796 from 
the previous year's level to 15,856 tons. Of 
the tin recycled in 1975, 8896 was an alloy 
constituent of reclaimed bronzes, brasses, 
solders, and bearing and type metals, or an 
element in chemical compounds. Only 12% 
of the recycled tin, mostly from new tin- 
plate scrap, was reclaimed as metal. This 
latter volume provided only 3% of the 
total tin supplied to U.S. consumers in 
1975, a proportion which does not vary 
appreciably from year to year. 

Proler International Corp. started a new 
detinning plant at El Paso, Tex. The plant 
will reclaim about 300 tons of electrolytic 
tin annually from 100,000 tons of tinplate 
scrap. Proler also purchased two detinning 
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plants from Vulcan Materials Co., one in 
Los Angeles and the other in Houston. The 
Los Angeles plant continued in operation 
while being modified to increase capacity 
and improve efficiency but the Houston 
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Metal Cleaning & Processing Inc, a 
subsidiary of Continental Can Co., began 
detinning operations at its Wilmington, 
Del., plant during the year. Unburned cans 
from municipal waste made up the major- 


plant was dismantled and will be modified 
and enlarged for re-erection at Copperton, 


Utah. 


ity of the plant feed. 


Table 3.—Tin recovered from scrap processed in the United States, by form of recovery 
(Metric tons) 


Form of recovery 1974 1975 
Tin metal: 
At detinning tt ³ 1,805 1,689 
At other ttt ] y ⁰ hy de ss 216 228 
JJ6idvdi ß d dd EE ed mu S S 2.021 1.917 
Bronze and brass: 
From copper-base sera 8,988 6,918 
From lead- and tin-base scrap -.... E EN l 25 42 
TOA x C 8 = 8,963 6,955 
MOléP A A Ee 5,819 4,414 
r,, ß i . ee a aa aAa aa 987 877 
eee ß . ññ ß ß EE 570 569 
Safier ð m ⁵ꝗ«ᷣ ¶ tae cion 729 442 
Chemical compounds .. . EN AN eee 599 670 
Miscellaneous? o a 12 12 
J77/öͤÜͤ ⁵]¾².ü cs ae EE 8,216 6,984 
Grand total 10 ts ts 19,200 15,856 
Value (thousands) .... .. . ee ee ::! ee ee ees $167,788 $133,149 
2 Includes foil,cable lead, and terne metal. 
Table 4.—Secondary tin recovered from scrap processed at detinning 
plants in the United States 
1974 1975 
Tinplate scrap treated metric tons 717,766 614,667 
Tin metal recovered in the form of: 
Otel: eege do .... 1,449 1,146 
Compounds (tin content) 7 2222222222222 do 585 670 
I1111111ll!!üüã ⁵³KA“uẽ ³ AA dicas do 2,034 1,816 
Weight of tin compounds produced .-... 2222222 do 1,085 1,344 
Average quantity of tin recovered per metric ton of tinplate scrap used 
kilograms .. 2.83 2.95 
Average delivered cost of tinplate crab per metric ton .. $108.65 $65.59 


1Recovery from tinplate scrap treated only. In addition, detinners recovered 368 metric tons 
(370 tons in 1974) of tin as metal and in compounds from tin-base scrap and residues in 1975. 


TIN 


Table 5.—Shipments of metal cans * 


(Thousand base boxes) 
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1975 
1975P change 


Type of can 1974 
(percent) 
FOOD AND BEVERAGES 
Fruit and fruit ũᷣ tee 14,547 13,235 —9. 
Vegetables and vegetable juices e EN Ne 25,581 24,490 Zis 
Dairy-based produets——— 2 3,603 8,504 — 2.7 
ll, AA 85,757 33,429 —6.5 
Beër preteen ce sae a EE 53,072 52,759 —, 
Meat and poultry cionocisanin rr aros 3,555 3,191 — 10.2 
Fish and other seafoods -... 2 8,225 2,808 — 28.4 
Coffee EE CMM COE . ERN PN 3,365 3,524 4.7 
Lard and shortening 2-2 NN EN mme 1,912 2,017 5.5 
Haby foods MAA d, IN 1,494 1,427 — 4.5 
Pet LOO ah ie a cr yd ag EES 7,083 6,022 — 15.0 
All other foods, including soups EE 15,814 14,422 — 8.8 
TOTAL at e EA EE 169,008 160,828 —6.1 
NONFOOD 
AAA AI 2,588 2,801 —9.2 
Paint and varnish ] ð ſ ͤk dd R 5,192 5,328 + 2.6 
Pressure packing (valve type) E EE eem 5,765 4,814 — 16.5 
All- other nonfood NN NN E cmm NN NN 5,260 4,517 —14.1 
Total E333 AK 18,750 16,960 — 9.5 
det ³ðLſ ³ðͤ Eee cZ. 187,758 177,288 — 5.6 
BY METAL 

Steel base boxes: 148,030 183,835 —9.6 
Short tons (thousand) 5,828 5,268 — 9.6 
Aluminum base boxes ac ecc cae EN ENN 39,728 43,453 +9.4 


P Preliminary. 


1 Includes tinplate and aluminum cans. 


2 The base box, a unit commonly used in the tinplate industry, equals 31,360 square 


plate or 62,720 square inches of total surface area. 


Source: 


U.S. Department of Commerce. 


Table 6.—Stocks, receipts, and consumption of new and old scrap and tin 


Type of scrap and 
class of consumer 


Copper-base scrap: 
ondary smelters: 
Auto radiators 
(unsweated) ... 
Brass, composition 
r red 222 
Brass, low (silicon 
bronze) 
Brass, yellow .... 
Bronze 
Low-grade scrap 
and residues 
Nickel silver 


Brass mills: 1 
Brass, low (silicon 
bronze) 
Brass, yellow ...- 
Bronze 


(Metric tons) 


recovered in the United States, in 1975 


Gross weight of scrap 


Stocks Receipts 


Jan. 1 


27,207 


4,487 
20,249 
1,154 
6,450 


32,340 


See footnotes at end of table. 


41,884 
45,692 
2,177 
34,997 
18,064 
50,316 
2,488 
1,069 


196,687 


25,716 


255,229 


inches of 


Tin recovered 


Consumption 

Stocks New Old Total 

New Old Total Dec. 31 
— 41,421 41,421 3,696 — 1,781 1,781 
10,165 34,538 44,703 4,781 386 1,272 1,658 
1,552 561 2,113 556 8 3 3 
4, 871 30,708 35,079 4,629 10 807 817 
2,530 15,288 17,818 1,535 201 1,197 1,898 
41,297 9,769 51,066 11,979 16 us 16 
299 2,228 2,527 714 3 16 19 
Ce 983 983 294 ua 47 47 
60,214 185,496 195,710 28,184 616 4,623 5,289 
25,716 La 25,716 3,932 — ze eeh 
190,472 — 190,472 21,669 160 ER 160 
8,450 ioc. ; 902 155 us 155 
35,591 -. 35,591 6,558 A ER WS 
255,229 -. 255,229 33,061 315 EH 315 
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Table 6.—Stocks, receipts, and consumption of new and old scrap and tin 


recovered in the United States, in 1975—Continued 
(Metric tons) 


Gross weight of scrap 


Tin recovered 


Type of scrap and Consumption 
class of consumer Stocks Receipts Stocks New Old Total 
Jan. 1 New Old Total Dec. 31 
Copper-base 
scrap—Continued 
Foundries and other 
plants :2 
Auto radiators 
(unsweated) ... 1,030 7,019 8 6,951 6,951 1.098 PUN 813 813 
ies composition 
1 798 3,918 1,381 2,875 4,256 460 66 137 203 
Brass; low (silicon 
ronze) ....---- 51 568 292 289 581 88 Der 4 4 
Brass, yellow 676 5,871 1,907 8,665 5,572 475 SE 14 14 
Bronzrꝛee 71 612 111 49 607 76 7 39 46 
Low-grade scrap 
and residues 338 3207 47 T 47 84 x us ec 
Nickel silbe ae 9 Bei 9 9 KS Lc a Sa 
Railroad-car boxes 252 4,449 e 4,160 4,160 541 zc 198 198 
Total .... 8,216 21,734 8,738 18,445 22,183 2,767 73 705 778 
Total tin from 
copper-base 
scrap -------- XX XX XX XX XX XX 1,004 5,328 6,882 
Lead-base scrap: Smel- 
ters, refiners, and others: 
Babbitt -.. .. -=-= r 361 2,967 e 3,188 3,188 140 = 876 876 
Battery lead plates 53, 412 661,299 -. 565,584 565,584 49,127 780 780 
Drosses and residues 30,988 121,341 123,437 ~- 123,487 28,892 2,885 -. 2,885 
Solder and tinny lead 478 9,925 Se 10,207 10,207 196 -. 1,684 1,584 
Type metal 2,655 17, 492 EE 17,980 17,980 2,167 T 809 809 
Total 22.2 L.L SL. r 87,894 718,024 123,487 596,959 720,896 80,522 2,385 3,549 5,934 
Tin-base scrap: Smelters, 
refiners, and others: 
Babbitt ............. 18 176 T 167 167 27 ze 141 141 
Block-tin pipe ....... 28 85 ane 108 108 5 SC 107 107 
Drosses and residues . 304 1,991 2,163 NE 2,168 132 1,158 — 1,158 
Pewter .....-.------- 2 ae 6 M RUN 5 
Total 352 2,256 2,168 281 2,444 164 1,158 258 1,406 
Tinplate and other scrap: 
Detinning plants ...... MN -. 614,667 — 614,667 — 2,184 =- 2,184 
Grand total XX XX XX XX XX XX 6,726 9,180 15,856 


r Revsied. XX Not applicable. 
1 Brass-mill stocks include home scrap, and purchased-scrap consumption is assumed equal to 
receipts; therefore, lines and "i in brass-mill section do not balance. 


2 Omits “machine-shop scra 


$ Negative receipts indicate El greater than receipts. 


Tin consumption was at its lowest level 
since 1934. Primary and secondary con- 
sumption declined 17% and 9%, respec- 
tively, with total consumption of tin down 
15% or 9,980 tons from that of 1974. Tin 
consumed in all end uses except white 
metal declined. The largest decreases were 
recorded in the consumption of tin in tin- 
plate, down 3,817 tons; bronze and brass, 


CONSUMPTION 


1,953 tons; and chemicals including tin 


oxide, 944 tons. Increased use of tin;in the 
white metal category (including pewter, 
britannia metal, and jeweler's metal) was 
attributed to the manufacture of items for 
the United States bicentennial. U.S. brass 
mills consumed 481 tons of primary tin and 
244 tons of secondary tin compared with 
the 1974 levels of 1,029 tons and 280 tons, 
respectively. 


Table 7.—Consumption of primary and secondary tin in the United States 


TIN 


(Metric tons) 
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Tin consumed in manufactured products: 
Primary Ee 
E, TEEN 


Total: EEN 


Stocks Dec. 31 (total available less total 
processed) 


1971 
21,505 


71,527 
93,032 
52,814 
18,259 


71,073 
3,104 


74,177 
18,855 


1972 
18,855 


2,842 
14,115 


72,915 
91,770 
54,360 
15,952 


70,312 
2,671 


72,983 
18,787 


1978 
18,787 


4,089 
13,915 


78,129 
96,916 
59,075 
16,763 


75,838 
2,544 


78,882 
18,534 


1974 
18,584 


69,963 
88,497 
52,439 
18,841 


65,780 
2,489 


62,269 
20,228 


19,440 


1Stocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1971—10 
tons; 1972—142 tons; 1978—986 tons; 1974—-823 tons; and 1975—70 tons. 


Table 8.—Tin content of tinplate produced in the United States 


Tinplate (all forms) 
Tinplate waste— 


waste, strips, Tin per 
Year cobbles, etc., Gross weight Tin content ! metric ton 

gross weight (metric tons) (metric tons) of plate 

(metric tons) (kilograms) 
¡A A 497,100 4,806,233 24,049 5. 
CCC ˙ V 455,403 4,269,658 21,408 5.0 
193 473,589 4,452,774 21,608 4.9 
13741 AAA 88 399,947 4,701,835 22,686 4.8 
IJ. a Le 336,967 4,619,989 18,869 4.1 


1 Includes small tonnage of secondary tin and tin acquired in chemicals. 


Table 9.—Consumption of tin in the United States, by finished products 
(Metric tons of contained tin) 


1974 1975 

Primary Secondary Total Primary Secondary Total 

Alloys (miscellaneous) 516 299 815 481 130 611 
Babbitt _... e 2 2,804 1,002 8,306 1,817 788 2,605 
Bar tin A ee Ez L 812 W 812 581 56 637 
Bronze and brass 3,617 5,891 9,508 2, 626 4,929 7,555 
Chemicals including tin oxide 8,473 1,469 4,942 2,735 1,263 8,998 
Collapsible tubes and foil 944 24 968 516 22 538 
Solder 88 11,559 4,027 15,586 10,669 4,406 15,075 
Terne metall 865 137 5 67 852 
Tinn ing 2,517 46 2,563 1,879 17 1,896 
Tinplate? 1442 22,686 a 22,686 18,869 T 18,869 
Tin powder 2 1.831 W 1.331 850 SN 850 
Type metal en J. J. J. À 120 224 844 76 189 265 
White metal? een 1,810 195 2,005 1,948 269 2,217 
Other 385 27 412 306 26 332 
Total ss EEN 52,439 13,341 65,780 43,620 12,180 55,800 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 
1 Includes secondary pig tin and tin acquired in chemicals. 
2 Includes pewter, britannia metal, and jeweler's metal. 
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STOCKS 


Yearend stocks of plant-held pig tin de- 
clined 19% from the corresponding pe- 
riod of 1974. Tinplate mills held 68% of 
the plant pig tin stocks at yearend. Plant 
stocks were highest in January at 9,967 


tons but trended downward, ending the 
year at 7,407 tons. All stock sectors, except 
tin in process and jobber-importer stocks 
declined from the 1974 levels. 


Table 10.— U.S. industry yearend tin stocks 


(Metric tons) 
1971 1972 1973 1974 1975 
Plant raw materials: 
ig tin: 
JJ sissen 7,904 8,283 7,658 8,784 7,090. 
Secondary NN 2 259 258 343 312 317 
In process! 1222225 10,692 10,246 10,533 11,132 12,038 
Total rr ĩð—Lé 18,855 18,787 18,534 20,228 19,440 
Additional pig tin: 
In transit in United States 142 452 986 823 70 
Jobbers-importers . . een 1,656 2,763 1,153 691 2,059 
Afloat to United States 4,583 3,785 3,688 4,409 4,115 
Total nat aaen 6,381 7,000 5,827 5,923 6,244 
Grand total 25,286 25,787 24,861 26,151 25,684 
1 Tin content, including scrap. 
PRICES 


The world-wide recession had a marked 
effect on tin prices. Decreased demand 
caused tin prices to dip into the lower sec- 
tor of the ITC price range every month 
of the year. ITC buffer stock purchases 
supporting the market price were evident 
in at least 9 months of the year. 

Average prices for the year declined 
substantially from the 1974 record levels. 
The average price for cash tin on the Lon- 
don Metal Exchange (LME) was £3090.82 
per metric ton (311.49 cents per pound) 
compared with £3493.61 per metric ton 
(352.08 cents per pound) in 1974. The 
average Penang price for ex-works Straits 
tin was M$963.79 per picul? (300.99 cents 
per pound) compared with M$1,136.63 
per picul (354.97 cents per pound) in 
1974. 

The Penang price for ex-works Straits 


tin began the year at M$910 per picul (284 
cents per pound) and rose quickly to the 
year high of M$1,050 per picul (328 cents 
per pound) late in January. After the Jan- 
uary 31 upward revision of the ITC price 
range, profit-taking actions caused the price 
to drop into the lower sector by mid-Feb- 
ruary, where it remained untll mid-July. 
Technical factors such as the strength of 
the U.S. dollar, weakness of sterling, and 
strong grain markets caused Penang prices 
to rise into the middle sector of the ITC 
price range through September. Lack of 
strong physical demand resulted in the con- 
tinued decline in the Penang price for the 
remainder of the year. The yearend Penang 
price was M$959 per picul (299 cents per 
pound). 


3 One Malaysian dollar (M$) = 
pícul = 133.33 pounds. 


US$0.4164; 1 


TIN 1383 
Table 11.—Monthly prices of Straits tin for delivery in New York 
(Cents per pound) 
1974 1975 
Month 
High Low Average High Low Average 
January ..-.. -- 2222-22-22. 813.50 280.00 298.14 378.25 336.00 363.76 
Februarꝛ 2 383.00 325.75 351.49 375.25 368.50 372.07 
March „n. 406.75 366.50 389.41 370.25 363.25 366.04 
7 AAA 8 467.00 408.50 440.76 362.50 345.75 354.10 
I/. 470.00 427.00 456.88 345.50 339.25 342.54 
JUNO: sana A 473.25 448.00 462.81 347.75 334.50 342.48 
rr; lesa 449.25 412.50 426.57 346.25 327.00 833.22 
August 432.00 414.25 422.98 337.50 325.75 331.82 
September _... . ~~... 434.00 404.50 415.91 383.50 314.50 322.17 
Oetobe 399.50 347.75 367.42 324.50 319.00 321.95 
November e 384.00 365.00 370.96 331.00 313.00 324.03 
December 366.00 340.75 351.87 307.25 300.75 303.07 
Average 473.25 280.00 396.27 378.25 300.75 339.82 
Source: Metals Week. 


FOREIGN TRADE 


Exports of tin metal from the United 
States declined 58% from the abnormally 
high 1974 level. 

U.S. imports of tin metal increased 10% 
as the tin supplied by GSA sales declined 
and consumers returned to foreign supply 
sources. Of the 44,366 tons of tin metal 
imported, Malaysia supplied 54%; Thai- 
land, 17%; the People's Republic of China, 
1496; and Indonesia, 10%. Imports of tin- 
in-concentrate, all from Bolivia and des- 
tined for the Texas City smelter, totaled 
6,415 tons, up 7% over the 1974 level. 

Small tonnages of secondary tin enter the 


United States as alloy constituents in re- 
cyclable solders or other alloys, or as tin- 
plate or other scrap, dross, skimmings, and 
residues. These imports are reflected in 
consumption figures and account for the 
differences normally encountered between 
U.S. production and consumption of sec- 
ondary tin. Imports and exports of tin 
in alloy such as babbit, solder, type 
metal, and bronze are shown in the Min- 
erals Yearbook chapters on copper and 
lead. Ferrous scrap exports, including those 
of tinplate and terneplate scrap, are not 
classified separately. 


Table 12.—U.S. exports and imports for consumption of tin, tinplate, and 
terneplate in various forms 


Tinplate circles, Tinplate 
Ingots, pigs, and bars Tinplate and terneplate strips and cobble scrap 
T Exports Reexports Exports Imports Exports Imports 
ear - 
Quan- Quan- Quan- Quan- Quan- Quan- 

tity Value tity Value  tity Value tity Value tity Value tity Value 
(metric (thou- (metric (thou- (metric (thou- (metric (thou- (metric (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) tons) sands) tons) sands) 
1973 — 2,581 $12,099 880 $3,236 360,081 $89,704 428,029 $105,961 21,909 $2,678 10,834 $384 
1974 .. 6,003 47,774 2,547 15,700 434,806 166,843 289, 389 98,349 15,781 2,654 11,471 861 
1975 --— 1,444 10,457 2,152 15,531 232,052 105,870 370,508 170,191 2,574 437 11,188 786 
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Table 13.—U.S. imports for consumption and exports of miscellaneous tin, 
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tin manufactures, and tin compounds 


Miscellaneous tin and manufactures 


Imports Exports 
Tinfoil, 
tin powder, Tin scrap 
flitters, Dross, skimmings, and other 
metallics, Scrap, residues, tin-bearing Tin compounds 
Year tin and and tin alloys, material, (imports) 
manufac- n.s.p.f. except 
tures, tinplate 
n.8.p.f. Scrap 
Quan- Quan- 
Value tity Value Value tity Value 
(thou- (metric (thou- (thou- (metric . (thou- 
sands) tons) sands) sands) ns) sands) 
19999, meets $6,956 1,302 $1,322 $3,262 156 $645 
199;öÜ 8 9,331 1,789 1,186 5,950 189 1,816 
LITO A 7,257 2,468 2,452 4, 343 122 823 
Table 14. U. S. imports for consumption of tin, by country 
1974 1975 
Country Quantity Value Quantity Value 
(metrie (thou- (metric (thou- 
tons) sands) tons) sands) 
Concentrates (tin content): Boliviaa 5,971 $35,999 6,415 $44,114 
Metal: 1 
F, . . a PN 402 2,487 325 2, 176 
Belgium- Luxembourg 2222222222222 10 92 TN e 
BOlVia EE 1,153 8,571 149 1,185 
e oe AA eee ee au Lc E 1,258 8,360 615 4,198 
/ sone ] Ü mm ]˙Üj‚t. eh eee oe 31 22 7 59 
China, People's Republic Of EA A SA 3,336 9,396 6,378 39,761 
Dei y a 8 2 206 oe sus 
III. ⁵³ðMf Ee 10 95 EH = 
Germany, West 22222 S= diss 45 310 
Hong Kong e a aos 25 209 200 170 
Inde ] ↄ ) d a a 4,186 30,340 4,371 29,823 
TADA a a 205 1,69 81 203 
/ ee a ec 21,000 164,154 23,920 177,359 
Netherlands 197 1,73 E TN 
A AAA dd a a 529 4,521 59 454 
SAA 8 P = 145 1,520 
Singapore qn s E E Se D l 5 ee Ré n 46 484 
Switzerland 31 247 20 179 
III yß 8 11 663 182 1.241 
Thailand __.......__.___._.__. S: Y A 5,859 41,500 7,422 50,290 
United Kingdom 22 1,864 15,095 451 2,939 
DO A a wees 40,238 289,592 44,366 812,846 


1Bars, blocks, pigs, grain, or granulated. 
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WORLD REVIEW 


INTERNATIONAL TIN AGREEMENT 


Tin prices rose from the lowest sector to 
the ceiling of the ITC price range in the 


3 weeks prior to the January 28 meeting 
of the ITC, allowing the producer nations 
to initiate an increase in the price range. 
The range was revised as follows: 


Previous range Revised range 
U.S. U.S. 
M$/picul equivalent M$/picul equivalent 
cents/pound cents/pound 
Floor price -=-= 850 265 900 281 
Lower sector 850-940 265-294 900-980 281-306 
Middle sector .........-...- 940-1,010 294-315 980—1,040 306-325 
Upper sector .........-.--- 1,010—1,050 315-328 1,040-1,100 825-344 
Ceiling price 1,050 828 1,100 844 


By the April meeting, tin prices had 
been in the lower sector of the price range 
for 2 months. The buffer stock had in- 
creased from 142 tons to over 5,000 tons. 
After reviewing market conditions, the ITC 
placed export controls on member pro- 
ducing nations starting April 18, amount- 
ing to about a 1796 cutback from produc- 
tion levels of the corresponding period of 
1974. Low demand continued forcing the 
ITC to maintain export controls for the 
remainder of the year. By December 31 the 
buffer stock held 20,071 tons. 

Negotiations of the Fifth International 
Tin Agreement (ITA) to come into effect 
July 1, 1976, were completed during the 


year. The only substantial changes from 
the Fourth ITA were as follows: (1) The 
provision for the buffer stock to be en- 
larged from 20,000 tons to 40,000 tons 
through voluntary consumer nation contri- 
butions; (2) the provision for the renego- 
tiation of the agreement after 30 months if 
consumer nation contributions to the buffer 
stock are not up to adequate levels; and 
(3) contributions to the buffer stock would 
be based on the then current floor price 
rather than the floor price at the begin- 
ning of the agreement. 

On September 1, the United States an- 
nounced its intent to join the Fifth ITA. 


Table 15—Tin: World mine production by country 
(Metric tons) 


Country 1978 1974 1975 p 
North Amercia: 

CDI WM ß ß . (Án 132 475 283 
AA 292 400 457 
United h ⁵ðQi])/ eue ay es e W W W 

South America: 
e,, ß e e SS zs ZS 432 r 3 590 e 600 
I ³⁰Ü¹w¹ ͥ ⁰⁰⁰yd ⁰⁰ EEN 80,318 29,498 28,744 
ll! L cuarta e 8 usa ᷣͤ K r 5,444 5,887 e 5,400 
Peru (recoverable) ee cc C e nen nee r 283 156 e 150 

Europe: 
Czechoslovakia e 8153 148 e 8176 
u S ro s ee SS EE r 265 142 51 
Germany, East è 2 1,120 1,120 1,120 
go IRA EE r 516 424 555 
JN A AI A A A IR r 528 643 530 
AA AAA A ea 29,000 29,500 80,000 
United Find crasas J... 3,783 8,827 e 3,900 

Africa: I 
Burundi S eer EE 100 100 100 
Cameroon: IA A DM n dees 19 19 19 
LEE 8 15 4 == 
7 EE EE r 91 79 90 
Nigerig A AI 5,828 5,455 4,652 
Rhodesia, Southern s 600 600 600 
Rwanda es __ . Pp ͤ ß.) è²ꝛ˙üùwk. 88 1,320 1,800 1,250 
South Africa, Republic ff 2,677 2,542 2,643 
South-West Africa, Territory ff 7 12 115 ° 19 


Swaziland ° 8 


See footnotes at end of table, 
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Table 15.—Tin: World mine production by country '—Continued 
(Metric tons) 


Country : 1973 1974 1975 P 

Africa—Continued 
Tanzania AAA ³ĩWA ³ Ä 23 11 11 
e e ß e ae a 44 199 e 3117 
7%)))%/)%VV%V—h xx dd y AS 15,422 4,750 e 34,160 
1 a . AN AAA EEES e 324 11 e 10 

Asia: 

o ⁰Ä nnn ĩ0 E ⁊ĩͤ yk Eu EE ax 611 576 545 
China, People's Republic fe 20,000 20,000 22,000 
IS AAA A ³ ͥſ teen eee 22,297 25,021 24,391 
e e ee r 811 548 655 
Korea, Republic of l 8 14 4 
o E A EES 748 594 522 
E MN aw eee eee 72,262 68,124 64,364 
Thailand ..... S | r,F, acc R 20,921 20,339 16,406 
Vietnam, North o D ede 200 250 260 
Oceania: Australia r 10,801 10,114 9,678 
de AS SA EEN r 237,847 233,747 225,195 


° Estimate. P Preliminary. " Revised. W Withheld to avoid disclosing individual company con- 
fidential data. 


5 ae derived in part from the Statistical Bulletin of the International Tin Council, London, 
ngland. | | 


3 Total of COMIBOL output, COMIBOL purchases from lessees operating in COMIBOL mines, 
and medium and small mines” sales to ENAF plus their exports. 
3 Estimate by International Tin Council. 


Table 16.—Tin: World smelter production by country 
(Metric tons) | 


Country 1978 1974 1975 
North America: 
%%% eet Geer 960 1,200 1,000 
United States EE 4,877 6,096 6,500 
South America: 
Argentina A . ß LE Su 120 120 . 120 
Bolivia sme ———— — r 7,038 6,907 7,138 
1 ee 3,815 e 24, 850 e 25,400 
Europe 
ee e e , u E E sk 3,669 3,418 4,562 
Gele ↄ § 90 120 e 2108 
Germany, East ° ___. = a am ae m Gud am ao erae ES n ea ud 1,120 1,120 1,120 
, ß ß eebe 1,038 1,384 1,306 
PII. EE 524 450 409 
AA IAN AA 4,258 6,160 8,042 
USSR S ul: adducere clint re 29,000 29,500 30,000 
United Kingdom ........ ⁵ ³ · ẽ ͥ r 20,404 11.818 11.520 
Africa: 
err ðx / ] ] d ĩði d ĩðͤͤ ia 12 12 12 
ar, v d sa 5,983 5,574 4,677 
Rhodesia, Southern e? 22222222 600 600 600 
South Africa, Republic of 2222222 874 854 780 
V/L Sig RRA RA ³ %˙— ... . v AA ATA 969 627 575 
Asia: 
China, People's Republic of e 2222222 20,000 20,000 22,000 
Indonesia noni ee 14,632 15,066 17,825 
7 A IA ok oe eee AE r 1,441 1,328 1,212 
1 eS 82,469 84,396 83,070 
THATANG® moni a 22,927 19,827 16,630 
Vietnam, North € ¿l l l l ll. Z qe S acc a.s. 150 200 200 
Oceania: Australia 6,904 6,714 5,254 
Otel i. cc ti ³· a A SS r 283,874 228,341 230,055 


e Estimate. P Preliminary. Revised. . : . 

1 Data derived in part from the Statistical Bulletin of the International Tin Council, London, 
England. 

2 Estimate by the International Tin Council. 

3 Smelter output from domestic ores was as follows in metric tons: 1973-292; 1974-400; 1975-457. 

4 Includes tin content of alloys made directly from ores. 

5 Tin content of production from Metabol and Pero smelters plus exports by ENAF smelter. 

6 Includes small production of tin from smelter in Singapore. 
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Australia.—Australia’s tin production 
continued to decline for the third con- 
secutive year, reaching 9,678 tons, the low- 
est level since 1970. All tin production 
came from four States, with Tasmania the 
largest producer, followed by New South 
Wales, Queensland, and Western Australia. 

Renison Ltd., Australia's largest tin pro- 
ducer, recorded a slight decline in produc- 
tion for the fiscal year ended June 30. The 
company treated 452,408 tons of ore at an 
average grade of 1.25%, recovering 3,889 
tons of tin-in-concentrate. During the last 
half of 1975, export restrictions caused 
cuts of 25% and 29%, respectively, in 
concentrate production and sales. The 
heavy-media separation plant was closed in 
December until the market situation im- 
proved. The joint venture between Renison, 
the Aberfoyle group, and Consolidated 
Gold Fields, Australia, Ltd., started dia- 
mond drilling at the Mount Lindsay pros- 
pect near Renison in Tasmania. 

Diamond drilling was suspended at the 
Gillian prospect near Mount Garnet in 
northeast Queensland while metallurgical 
research was carried out. The joint venture 
between Renison and Otter Exploration, 
Ltd., has delineated significant areas con- 
taining 0.7% tin but treatment may be 
difficult. 

Aberfoyle Ltd., Ardlethan Tin N.L., and 
Cleveland Tin N.L., all of the Aberfoyle 
group, produced 185 tons, 1,311 tons, and 
1,370 tons, respectively, all at least 10% 
below the respective 1974 levels, as ITC 
controls forced cutbacks to 60% capacity. 
Operations were reduced to 5 days per 
week. Cleveland Tin’s indicated ore re- 
serves as of October 1 were 1.9 million tons 
grading 0.8296 tin and 0.3296 copper. Ar- 
dlethan Tin reserves on the same date were 
2 million tons grading 0.56% tin. 

Greenbushes Tin N.L. received permis- 
sion to divert a highway through the cen- 
ter of its operations, thus providing an ad- 
ditional 5 years of reserves. Greenbushes 
also obtained a 3-year license to mine Vul- 
tan Minerals Ltd.'s neighboring leases. Vul- 
tan and Greenbushes leases covered the 
largest tinfield in Western Australia. 

Bolivia.—Tin production, at 28,744 tons, 
was only slightly below the 1974 level. 
COMIBOL produced 20,965 tons, 6% 
above that of 1974. However, the medium 
and small miners’ production, at 6,056 and 
1,723 tons, respectively, declined 596 and 
4696 from the 1974 levels. Total tin ex- 
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ports were down 9% from 1974 levels to 
26,440 tons but Empresa Nacional de Fun- 
diciones (ENAF), the national smelting 
company, increased metal exports from 
7,049 tons in 1974 to 7,497 tons in 1975. 

The declining ratio of concentrate ex- 
ports to metal exports will continue as ex- 
pansion of Bolivia's smelting capacity prog- 
resses. The Vinto smelter capacity reached 
11,000 tons per year late in 1975. One 
more plant expansion, to a total capacity 
of 20,000 tons per year, was projected to 
be completed by late 1978. 

A low-grade smelter will be built near 
the Vinto complex and was scheduled to 
start up in 1978 with an initial capacity of 
5,000 tons per year, reaching 12,500 tons 
by 1980. The smelter, featuring three vac- 
uum distillation plants, will be built by 
Klóckner Industrieanlagen AG and Paul 
Bergse & Son A/S. Part of the feed for the 
lowgrade smelter will be supplied by the 
Soviet-built 400-ton-per-year tin volatiliza- 
tion plant under construction at Potosí. 
Two more tin volatilization plants were 
planned for the Machacamarca area. A 
$1.75 million, 1,500 ton-per-day preconcen- 
tration plant started up at Pailaviri as part 
of the metallurgical complex to feed the 
low-grade smelter. 

The Huanuni mine tin ore processing 
capacity has increased from 1,080 to 1,200 
tons per day with the opening of a new 
crushing plant. 

Bolivian mining costs were reported to 
be between $3.00 to $3.20 per pound at 
yearend. 

Brazil.—The Brazilian Government ap- 
proved a $5.3 billion nonferrous metals de- 
velopment program striving to make Brazil 
self-sufficient by 1983. Domestic produc- 
tion of tin in 1988 was projected at 21,000 
tons. The government planned liberal credit 
extensions to private industry to facilitate 
the expansion. 

An airborne geophysical survey covering 
350,000 square kilometers of central Brazil 
began in midyear. Tin and other nonfer- 
rous metals were the subject to the $8 mil- 
lion survey. Promising areas will be made 
available to private companies for mining. 

Bera do Brasil S.A. will close most of its 
340-ton-per-year tin smelter in Sao Paulo 
because it cannot meet the stringent pollu- 
tion requirements of the area. The smelting 
of tin, lead, and their alloys will be moved 
to a new location outside Sao Paulo. 

Indonesia.—The expansion of the Men- 


1388 


tok tin smelter was completed with the 
addition of three reverberatory furnaces. 
The capacity was increased from 18,000 to 
33,000 tons. Exports of tin concentrate to 
Malaysia will cease after February 1976 
and Indonesia's total tin output will be 
smelted in the country. 

Several offshore discoveries were reported 
during the year. After 7 years of explora- 
tion in its two .offshore concessions, N.V. 
Biliton Maatschappij announced the dis- 
covery of a deposit in the area of Pulau 
Tudju containing “tens of thousands" of 
tons of tin ore. Billiton planned to begin 
dredging the deposits in 1978 at the rate 
of 2,430 tons per year of 70% tin ore. 

A 5-year survey by PN Timah and 
Fugro-Cesco BV of a 33,000-square-kilom- 
eter offshore area has located a 50-square- 
kilometer area of new tin reserves near the 
Riau Archipelago. No reserve figure was 
made public but the deposit thickness 
average 20 meters. 

The first stage of development of the 
Kelapa Kampit lode mine on Bilitung Is- 
land was completed by P.T. Broken Hill 
Pty. Indonesia (BHP). The mine was de- 
watered to the 135-meter fourth level. Most 
of the shaft timbers were well preserved. 
First production from the HS2 shaft was 
expected early in 1976. Two separate work- 
ings, one an old Netherlands working and 
the other a BHP discovery, provided about 
100 tons of ore for processing at the pilot 
mill. Delineation of the ore bodies and 
determination of production costs were pre- 
requisites to determining if Kelapa Kam- 
pit reaches actual production. 

Malaysia.—Although tin production de- 
clined to its lowest level in 11 years be- 
cause of export controls, Malaysia con- 
tinued to lead the world in the production, 
smelting, and exports of tin in 1975. A 
total of 64,364 tons of tin was mined, 6% 
below the 1974 level. At yearend there 
were 55 tin dredges, 810 gravel pump 
mines, and 45 opencast, underground, and 
other miscellaneous mines in operation, re- 
flecting an 11% decrease in total active 
rines from yearend 1974 levels. Gravel 
pump operations accounted for 5596 of the 
concentrate produced; dredging, 32%; 
opencast mining, 4%; underground min- 
ing, 3%; and miscellaneous sources, 6%. 
[he tin mining labor force declined 10% 
to 39,736 workers at yearend. 

Metal production, at 83,070 tons was 2% 
below the 1974 level. Exports of metal de- 
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creased to 77,635 tons from 85,229 tons in 
1974. Imports of tin in concentrate totaled 
18,358 tons, up 3596 from those of 1974, 
but were expected to fall in 1976 after 
Indonesia ceases to export tin concentrate. 

Industry officials continued to warn of 
problems that reduced prospecting activity 
to a standstill and created a poor invest- 
ment climate. Heavy taxation was a sub- 
stantial deterrent. The tin industry, the 
heaviest taxed industry in Malaysia, paid 
export duties, export surcharges, and tin 
profits, development, and income taxes. 
Also, delays in processing applications for 
mining leases and the possible rejection of 
lease renewal applications have been major 
contributors to declining production over 
the past 3 years. Streamlining the appli- 
cation process and reduced taxation have 
been recommended. 

The Geological Survey of Malaysia, in a 
study of Malaysia's mineral resources, rec- 
ommended special tax incentives to en- 
courage the exploration of tin lodes. “If 
the mining industry is to maintain its pres- 
ent important position in the national 
economy, top priority must be given to the 
study of tin lodes. This is necessary in 
view of the fact that the known alluvial 
tin fields are suffering gradual depletion 
and it is unlikely that any large new ones 
will be found to replace them," the report 
stated. 

Export controls and low prices caused 
closure of 94 gravel pump mines between 
the end of April and the end of Decem- 
ber. A hardship quota pool was established 
by the Malaysian Government to assist 
marginal miners in meeting operating costs 
during the period of export restrictions. 
Additional production was allowed to qual- 
ifying mines to permit production at levels 
matching operating costs. The pool was 
not intended to assist mines to operate at 
a level better than survival level or to give 
assistance to mines suffering economic hard- 
ship caused by factors other than produc- 
tion controls. 

Through various complicated stock trans- 
actions, Perbadanan Nasional Bhd.'s (Per- 
nas) subsidiary, Pernas Securities (the Ma- 
laysian Government investment branch) 
and Haw Par Brothers International 
(HPBI) made an effort to obtain majority 
ownership of London Tin Corp. Ltd. 
(LTC), the world's largest tin investment 
group and the largest holder of Malaysian 
tin mines. The London Takeover Panel re- 
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quired HPBI and Pernas to make a full. 
scale bid for the remaining 49.7% of the 
LTC shares not already under their con- 
trol. HPBI financial problems precluded 
finalization of the deal and Pernas was seek- 
ing another method to attain control in 
LTC, furthering the Malaysian Govern- 
ment's goal of 70%-domestic private own- 
ership in the tin industry by 1990. 

LTC's Malaysian mine holdings consist 
of Austral Amalgamated Tin Bhd., 14.496; 
Berjuntai Tin Dredging Bhd, 37.4%; 
Kampong Lanjut Tin Dredging Bhd., 
34.8%; Kamunting Tin Dredging Ltd., 
23.8%; Kramat Tin Dredging Bhd., 
30.9%; Kuala Kampar Tin Fields Bhd., 
29.3%; Lower Perak Tin Dredging Bhd., 
43.2%; Malayan Tin Dredging, Ltd., 
39.2%; Southern Kinta Consolidated, Ltd., 
31.8%; and Southern Malayan Tin Dredg- 
ing Ltd., 11.4%. During the fiscal year 
ended March 31, 1976, total tin concen- 
trate production (including output of com- 
panies in Thailand) totaled 16,749 tons 
compared with 19,806 tons in the previous 
year. At yearend, the Malaysian compa- 
nies operated 30 bucket dredges. Two Ma- 
laysian based dredges, one owned by Kam- 
pong Lanjut and the other by Southern 
Kinta, were shut down during the year 
after exhausting the ore reserves. In addi- 
tion to the dredge closures, reduction in 
the grade of deposits from about 0.15 kilo- 
gram per cubic meter to 0.12 kilogram 
per cubic meter was a factor in reduced 
production. Export controls had only a 
minimal effect on Malaysian mining op- 
erations, causing several dredges to reduce 
operating hours. 

Berjuntai Tin Dredging Bhd. continued 
to be Malaysia’s largest tin producing com- 
pany although output decreased 14% from 
that of 1974 to 3,893 tons in 1975. The 
company operates a seven-dredge fleet but 
the two newest dredges, No. 6 commis- 
sioned in 1965 and No. 7 commissioned in 
1971, produced more than half the total 
output. Construction continued satisfactor- 
ily on Berjuntai’s $7 million No. 8 dredge. 
The 459,000-cubic-meter-per-month dredge, 
equipped with 0.6-cubic-meter buckets, 
will replace Berjuntai’s No. 1 dredge when 
it begins operation July 1976, 

Kuala Kampar Tin Fields Bhd., which 
operates two dredges in the Kinta district 
of Perak, entered into an option agreement 
with Boustead Ltd. for the purchase of 113 
hectares of tin-bearing land at Trong. 
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Perak. Ore reserves were estimated at 24 
million cubic meters containing 0.16 kilo- 
gram per cubic meter recoverable tin con- 
centrate. 

The pontoon for the first dredge of 
Selangor State Development Corp’s mining 
subsidiary, Syarikat Timnah Langat Sdn. 
Bhd., was launched early in 1975. The 
dredge will be the first of at least three to 
work the Ulu Langat district. The dredge 
was expected to be in operation in 1977, 
working a 690-hectare area in Dengkil and 
producing about 60 tons of tin ore per 
month. The Ulu Langat district was ex- 
pected to become one of the largest tin 
mining areas in Selangor in the future. 

Charter Consolidated Ltd., whose Ma- 
laysian tin holdings include a 39.2% inter- 
est in Bidor Malaya Tin Bhd., a 29.7% 
interest in Tronoh Mines Ltd., a 16.4% 
interest in Ayer Hitam Tin Dredging Ltd., 
and a 6.3% interest in Sungei Besi Mines 
Ltd., announced a feasibility study cover- 
ing an area of deep tinbearing deposits in 
southern Selangor. Charter (36%), Tro- 
noh (9%), and the Selangor State Devel- 
opment Corp. (55%) had a joint venture 
agreement on the area. Studies in the de- 
sign of dredges and stripping equipment to 
work the reserves were commenced after 
prospecting and evaluation of the area 
during the year. 

Although Pacific Tin Consolidated Corp., 
the only U.S. company mining tin in Ma- 
laysia, increased tin output in 1975 by 
4% over that of 1974, operating revenues 
declined 9% as the price received per kilo- 
gram of tin declined from $7.63 to $6.66. 

Bethlehem Steel Corp. has withdrawn 
from Conzinc Riotinto Malaysia, a joint tin 
mining venture in which Bethlehem held 
a 45% interest. The company operated a 
dredge at Labohan Dagang, Selangor. 

Nigeria.—Tin production continued to 
decline for the seventh consecutive year to 
4,652 tons in 1975, the lowest level since 
1933. Increased mining costs, including 
fuel, power, and labor, continued to plague 
the Nigerian tin industry. 

Amalgamated Tin Mines of Nigeria 
(Holdings) Ltd. (ATMN), Nigeria’s larg- 
est tin mining company, received the first 
of two bucket wheel excavators during the 
year. Successful field trials at ATMN's 
Sabon Gida tinfield were reported. Because 
of Nigeria’s port congestion, the second ex- 
cavator and a 2.7-kilometer conveyor sys- 
tem were not shipped until October. Both 
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excavators will work 50-meter-deep tin de- 
posits in the Sabon Gida area. The excava- 
tors will be used in conjunction with drag- 
lines to strip the overburden and send it by 
conveyor for dumping in old mine work- 
ings about a kilometer away. The system 


was expected to be operational in mid- 
1976. 


South Africa, Republic of.— The two ma- 
jor South African producers, Rooiberg 
Minerals Development Co. Ltd, and Union 
Tin Mines Ltd., increased tin concentrate 
output during 1975 to 3,686 tons (2,933 
tons in 1974) and 1,593 tons (1,217 tons), 
respectively. The average grade of Rooi- 
berg's gravity concentrates decreased from 
63.94% to 63.43%, and flotation concen- 
trates decreased from 28.11% to 24.10% 
for the year ended June 1975. The Velle- 
fontein mine was opened with the sinking 
of a new inclined shaft. 


Union Tin's increase in production was 
accompanied by sharply higher operating 
costs, Ore reserves were limited with little 
probability of additional discoveries. The 
tailings dump, where retreatment supplied 
the majority of Union Tin's production, 
was rapidly decreasing. Highgrading the 
mine and decreased exploration were ex- 
pected to optimize profits during the re- 
maining 2-year life of the mine. 


Thailand.—Developing the mining sector 
as a means of promoting economic growth 
was made one of the objectives of Thai- 
land's 1972-76 5-year plan. Prior to 1975, 
the Thai Government liberalized its atti- 
tudes towards foreign investment in mining 
and the duration and size of concessions. 
In 1975, the investment situation changed. 


On March 17, after about 4 months of 
rising public pressure, the Thai Govern- 
ment withdrew the mining concessions of 
Thailand Exploration and Mining Co., Ltd. 
(Temco), the Union Carbide Corp. 
(46%), N.V. Billiton Maatschappij 
(4696), and Thai Government (896) joint 
venture, charging that Temco had failed 
to comply with Government regulations. 
Temco was responsible for 9% of Thai- 
land's 1974 output. Later in the year, the 
Thai Government failed to renew five of 
seven mining leases of Southern Kinta 
Consolidated Ltd. Both of these companies 
had planned additional investments in off- 
shore tin mining. Temco had considered 
adding a $20 million dredge to its fleet and 
Southern Kinta was to add an additional 
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dredge and other investments tofaling $29 
million. These plans were cancelled, 

Thailand's onshore tin reserves continue 
to be depleted as reflected in Thailand's 
declining tin production over the past 3 
years. To maintain its production levels, 
offshore deposits must be exploited. 

By yearend, some problems had been re- 
solved. Union Carbide had sold its share 
in Temco to Billiton. A new Government 
mining body, the Offshore Mining Or- 
ganization, had agreed to contract with 
the newly Thai-registered Billiton company, 
Biliton Thailand Co, to mine Tempco's 
former concessions. 

Illegal mining of offshore areas became a 
problem of visible proportion for the Thai 
Government in 1975. It appeared that Thai 
tin concentrates were being claimed to be 
of Burmese origin. An indication of the 
magnitude of the problem was that Malay- 
sia imported 4,942 tons of tin-in-concen- 
trate from Burma in 1975 compared with 
528 tons in 1974. Burma's production for 
1975, at 600 tons, was the same as in 1974. 

Pacific Tin Consolidated Corp., which 
holds a 49% interest in Sierra Mining Co., 
Ltd., announced completion of a feasibility 
study at Sierra's tin dredging property near 
Sichon in southern Thailand. The study 
indicated that dredging would be profita- 
ble but mining would not commence until 
Government approval of certain leases. Two 
dredges were being considered to mine 
the property, one from a wholly-owned 
subsidiary of Pacific Tin in California, the 
other, Pacific Tin's No. 5 dredge in the 
Ampang area of Malaysia, which has been 
shut down since early 1975 after exhaus- 
tion of reserves. 

United Kingdom.—Despite lower ore 
grades and recovery difficulties, there were 
moderate increases in mine production for 
1975. Increased costs and low tin prices 
caused several mines to operate at a loss. 
Despite these financial problems, the min- 
ing companies continued development. 

The Mount Wellington mine of Corn- 
wall Tin & Mining Corp. continued devel- 
opment with an anticipated production 
date of early 1976. The mill will have a 
200,000-ton-per-year concentrator that will 
recover about 1,600 tons of tin in concen- 
trate per year. 

Geevor Tin Mines Ltd. started deepen- 
ing the Victory shaft and sinking a sub- 
incline to give access to the seaward exten- 
sion of the Geevor lodes. Geevor also con- 
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tinued to develop four other lodes with 
encouraging results, 

Marine Mining (Cornwall) Ltd. was 
granted permission to work the offshore 
alluvial tin deposits in St, Ives Bay and in 
the St. Agnes region. Commercial dredging 
Operations were scheduled for late 1976. 

Amalgamated Metal Corp. (AMC) and 
Consolidated Tin Smelters Ltd. (CTS) 
merged during the year, leaving AMC the 
dominant company. Patiño, N.V., had a 
controlling 50.2% interest in the new 
company. AMC's smelting interests in- 
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clude a 50.5% holding in Malaysia's Datuk 
Keramat Smelting Sdn. Bhd., 79% in Ni- 
geria’s Makeri Smelting Co., and 33.3% 
in Australia’s Associated Tin Smelters Pty. 
Ltd. 

Williams, Harvey & Co, Ltd., a CTS 
subsidiary placed in voluntary liquidation 
June 8, 1973, continued to operate on 
stocks of slags and residues. All creditors 
were paid and the company has contributed 
to AMC's profits. Some primary materials 
were treated to improve technical opera- 
tions. 


TECHNOLOGY 


The three main problem areas that have 
developed in designing large capacity 
dredges are as follows: (1) The bucket 
chain; (2) the ore treatment plant; and 
(3) the tailings disposal. Efforts to resolve 
them were discussed by IHC Holland min- 
ing engineers.* 

Continued research on froth flotation of 
cassiterite yielded several patentable pro- 
cesses.” Methods for roasting ° and volatil- 
izing ‘ tin ores were patented. 

A means of fabricating columbium-tin 
superconducting cable was developed joint- 
ly by Intermagnetics General Corp. and 
General Electric Co.* Previously, the use of 
columbium-tin alloys had been limited be- 
cause of brittleness. Superconductors are 
required to develop major new sources of 
energy. 

Several petroleum companies were grant- 
ed patents for platinum-tin catalysts used 
in hydrocarbon refining? Tin contents of 
the catalysts vary from 0.01% to 5%. 

A new class of organotin stabilizer for 
polyvinyl chloride (PVC) was developed 
in the U.K.” The stabilizers were claimed 
to impart excellent heat stability and low 
odor to the PVC. Additionally, low vola- 
tility during processing improved safety 
for workers. 

The range of actual and potential uses 
for the tin oxide-antimony oxide system 
was reviewed.” Applications include areas 
as diverse as glass melting, ceramic glaze 
pigmenting, electrically conductive glass 
manufacturing, industrial organic com- 
pound synthesis, and ion exchange me- 
diums for the nuclear energy field. 

After enactment of legislation prohibiting 
sale of flammable carpets in the United 


States, tin-based flame retardants have been 
used in limited applications to enable 
sheepskin rugs to pass the flammability 
tests.“ The tin compounds have economic 
and technical advantages in applications 
where the flame retardant can be applied 
by spraying the tips of the wool pile. 

A U.S. firm introduced terne-coated 
stainless steel.“ A.I.S.I. Type 304 stainless 
steel is coated on both sides with a lead- 
20% tin terne alloy. Its advantages were 
claimed to be extremely long life, soldera- 
bility, and formability. The terne coated 
stainless steel is particularly well suited for 
roofing. 


4 Tin International. Large Capacity Dredge De- 
sign. V. 48, 1975, pp. 202, 398, 436. 

5 Griffith, R. M., and G. Parkinson (assigned to 
Allied Colloids Ltd.). Froth Flotation Beneficiation 
of Cassiterite. U.S. Pat. 3,929,629, Dec. 30, 1975. 

Petrovich, V. Froth Flotation Beneficiation of an 
Oxide Ore of Tin, Manganese, Tungsten, Vana- 
dium, 1975 or Thorium. U.S. Pat. 3, 930, 997, 
Jan. 6, 1976. 

6 Jensfelt T.E., and K.G. Corling (assigned to 
Boliden A.B.). Roasting of Low-Grade Oxidic or 
Sulfidic lin Ore, Particularly Pyritic Ore. U.S. 
Pat. 3,864,121, Feb. 4, 1975. 

7 Brovkin, V.G., B.F. Verner, V.V. Kostelov, B.P. 
Derevensky, N. Rosen, and S. N. Suturin Lé 
signed to Proektny i Vauchno - Issledovatelsky 
M Pronger .") British Pat. 1,391,572, Apr. 

5 Metal Progress. Cb-Sn Superconductors Break 
““Brittleness Barrier." V. 108, No. 4, September 

,P 

o Tin International. Platinum-Tin Oil Catalysts. 
V. 48, 1975, p. 348. 
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10 Dean, R. R. A New 1 Y of Organotin Sta- 
bilizer for PVC. Tin and Its SCH Quart. Rev. Tin 
Res. Inst., No. 107, 1976, 

11 Fuller, M. J. The Verzatile "Mixed. Tin Oxide 
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Titanium 


By F. W. Wessel 


Production of both sponge and ingot 
titanium declined throughout the year, 
although ingot production seemed to have 
bottomed out by yearend. Sponge inven- 
tories climbed from 3,822 tons to 5, 689 
tons, 60% in the hands of producers, at 
yearend. Demand for pigment continued 
its 1974 decline through March, but 
strengthened during the spring and 
summer. 

Ilmenite production and 


imports of 


natural rutile declined 4% and 14%, 
respectively, but imports of ilmenite and 
of synthetic rutile increased 48% and 12%, 
respectively. 

Except for rutile, prices were generally 
higher than in 1974. Effective prices for 
rutile were about $350 per metric ton 
f.o.b. Australian mines at yearend. The 
price of domestic sponge increased 10% 
in August, and pigment prices advanced 
996 in the same month. 


Table 1.—Salient titanium statistics 


1971 
United States: 
Ilmenite concentrate: 
Mine shipments. short tons 718,610 
value thousands $15,936 
Imports short tons 28,093 
Consumption HS 898,783 
Titanium slag: 
Imports qo Sua 152,661 
Consumption `. ses — 148,554 
Rutile concentrate, natural and 
synthetic: 
Imports EE do 227,784 
Consumption .....--- do ---- 225,498 
Sponge metal: 
Imports for 
consumption. do 2.802 
Consumption ........ MENU 12,146 
ee "Decenibe? 81, 
er pound 81.32 
World Wroduction: 
Ilmenite concentrate 
short tons .. 2,845,789 
Titanium slag o ---- 59,097 
Rutile . 
natural J. U U J ma do 423,825 


r 


Legislation and Government Programs.— 
In June, the General Services Administra- 
tion (GSA) offered 1 million pounds of 
titanium sponge from the stockpile. No 
acceptable bids were received. 

The Environmental Protection Agency 
(EPA), noting the absence of opposing 
opinion, amended 86 Stat. 816, Pub. L. 


1972 1978 1974 1975 
r 789,801 r 804,855 r 755,888 702,252 
r $16,739 r $20,128 $22,715 $26,946 
14,836 r 69,641 82,448 ` 122,010 
786,884 807,733 851,977 747,821 
298,259 287,248 286,272 212,682 
264,096 281,791 257,126 147,966 
220,533 r 226,860 246, 489 224.499 
242,758 276,907 292,661 281,427 
3,808 5,172 6,963 4,190 
13,068 20,178 26,896 17,626 
$1.82 $1.42 $2.26 $2.70 
2,702,898 72,988,128 r 3,098,708 2,854,486 
924,084 947,894 F 936,023 881,502 
851,880 r 885,284 r 865,078 1886,582 


Revised. 
1 Excludes United States production data in order to avoid disclosing company confidential data. 


92-500 (33 U.S.C. 1215, 1311, 1314 (b), 
1361 (a)), 40 CFR, Chapter I, Subchap- 
ter N, Section 415.220 of the Federal 
Water Pollution Control Act to read as 
follows: ““The provisions of this subpart 
are applicable to discharges resulting from 


GE scientist, Division of Nonferrous Met- 
als. 
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the production of titanium dioxide by the 
sulfate process and by the chloride process. 
The provisions of this subpart are not ap- 
plicable to the wastes resulting from dis- 
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charges from production by processes in 
which beneficiation of raw ilmenite ore and 
chlorination are inseparably combined in 
the same process step.“ 


DOMESTIC PRODUCTION 


Concentrates.—Production and  ship- 
ments of ilmenite concentrate decreased 
4% and 7%, respectively, the second con- 
secutive decline for both categories. Ti- 
tanium dioxide contained in concentrates 
shipped was 7% less than in 1974; TiO; 
content increased fractionally to 57.6%. 
The 15096 increase in production at the 
Titanium Enterprises mine, Green Cove 
Springs, Fla., and the 60% increase in 
production by Humphreys Mining Co., 
was insufficient to offset decreases of 490 
to 2196 at the mines of NL Industries, 
Inc., Tahawus, N. V.; E. I. du Pont de 
Nemours & Co., Inc., Starke and Highland, 


Fla.; and ASARCO, Inc. and SCM Corp., 
Glidden-Durkee Div., both near Lakehurst, 
N.J. The Humphreys Mining Co. produc- 
tion was the result of nearly a full year of 
operation at Boulogne, Fla.; the 1974 total 
represented the last 6 months of mining at 
Folkston, Ga., before moving the mining 
equipment. 

In September, Ethyl Corp. purchased 
572 acres of land near its heavy-sand de- 
posit in Henry County, Tenn. At about 
the same time, the company concluded its 
feasibility study. Plans for construction 
and operation were recessed pending re- 
vival of the titanium market. 


Table 2.—Production and mine shipments of ilmenite concentrates ' 
from domestic ores in the United States 


5 
(sho ns, 
Year gross weight) 
IOTI 2aucesenmenE duae 683,075 
1072. A m Seu p E eiTe r 677,044 
11... OO EE r 776,013 
Är hf DEE r 744,571 
AA AA 717,281 
r Revised. 


Shipments 
Short tons TiO» content Value 
(gross weight) (short tons) (thousands) 

718,610 888,802 $15,936 
T 789,801 r 417,553 r 16,789 
r 804,355 r 458,541 r 20,128 
r 755,338 r 434,605 22,715 
702,252 404,269 26,946 


_ 1Includes a mixed product containing rutile, leucoxene, and altered ilmenite. 


Ferroalloys.—Shieldalloy Corp. at New- 
field, N.J., continued as the sole producer 
of ferrotitanium in the country; as before, 
most of the production was in the titanium 
content range of 40% or higher. Foote 
Mineral Co. continued to produce Grainal 
alloys, which contain minor quantities of 
titanium. 

Metal. Production of titanium sponge 
decreased gradually during 1975; the 
year's production was 5% less than in 
1974, although still greater than the 1973 
production. However, even though im- 
ports were 40% less in 1975, yearend 


inventories were 4896 greater than at year- 
end 1974. Ingot production declined 2996 
during the year. | 

Sponge producing companies were Ti- 
tanium Metals Corp. of America (TMCA), 
Henderson, Nev., owned by NL Industries, 
Inc. and Allegheny-Ludlum Steel Corp.; 
and RMI Co., Ashtabula, Ohio, owned 
by National Distillers & Chemical Corp. 
and United States Steel Corp. As in pre- 
vious years, the following nine companies 
produced ingot: 


2 Federal Register. V. 40, No. 26, Feb. 6, 1975, 
p. 5523. 
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Company Plant location 
Crucible Steel Co. of America ... cc LLLA Ae eee Midland, Pa. 
Ait mwmꝓVꝓœꝶf: ̃ dd y Ad Whitehall, Mich. 
Martin Marietta Aluminum, Inc ~.. == = === == === == = = = so = = 22222222 Torrance, Calif. 
Oregon Metallurgical Corp 2222222222222 Albany, Oreg. 
CCCJJ/ÄÄ§öà—Ü⁸ ³˙Ü—Ö acosa Niles, Ohio 
Teledyne Titanium, Ine 2222 Monroe, N. G. 
Titanium Metals Corp. of America Henderson, Nev. 
Titanium West; . d x Sasa Reno, Nev. 
Ti Tech International, neee Pomona, Calif. 
Table 3.— Titanium metal data 
(Short tons) 
1971 1972 1978 1974 1975 
Sponge metal: 
Imports for consumption 2,802 8,808 5,172 6,963 4,190 
Industry stocks 2,124 1,816 1,941 9,822 5,669 
Government stocks (DPA inventories) 1 ! 19,99 19,994 18,706 11,897 10,810 
Consumption. .............. ume dadas 2,145 13,068 20,173 26,896 17,626 
* metal consumption 6,149 7,802 10,088 10,599 8,816 
ngot: 
Production 18,887 20,267 28,982 36,132 25,560 
Consumption. eem A E ENN E mcs 17,058 19,499 25,409 31,568 24,486 
Net shipments of mill products? e LL Aen 11,241 12,627 14,530 17,443 15,628 


1As of June 30 each year. 
2 Includes alloy constituents. 
3 Bureau of Census, Current Industrial Reports Series DIB-991. 


New orders for mill products began to 
slow as early as February, and stretchouts 
and a few cancellations appeared. Con- 
sumers' inventories of mill products 
seemed to be the major cause of the slump. 
This was the case principally in the aircraft 
field; nonaerospace demand was holding 
up well. 

In June, TMCA announced plans for 
a 20% increase in melting capacity and a 
pilot cell for experimental electrolytic 
titanium production, both at Henderson, 
and doubled capacity for production of 
welded tubing at Toronto, Ohio. 

Pigment.—Pigment production was 
23% less than in 1974. Shipments were 


down 24%, and value of shipments de- 
creased 20%. Rutile pigment accounted 
for 79% of total production and was 
produced by all seven manufacturers. Five 
companies produced anatase pigment. 

At Edge Moor, Del., E. I. du Pont de 
Nemours & Co., Inc., phased out its last 
sulfate process unit in December 1974; 
the 80,000-ton-per-year  chloride-process 
unit, built as a replacement, began pro- 
duction in January 1975. Du Pont's ca- 
pacity for pigment at Edge Moor is now 
160,000 tons per year. The company is 
barging plant effluent to sea as a temporary 
disposal measure, while developing alter- 
nate treatment methods. A facility for 


Table 4.—Titanium pigment data 
(TiOs content) 


Shipments 1 
Production 

Year (short tons) Quantity Value, f.o.b. 

(short tons) (thousands) 
LOTI ee 677,751 684,698 $311,140 
1912. asi ad r 693,281 r 725,059 r 346,624 
JJ E 784,996 793,991 404,639 
E: y A A POTES 787,646 759,068 513,409 
d EES P 603,429 p 580,139 P 409,836 

P Preliminary. r Revised. 


1 Includes interplant transfers. 


Source: Bureau of the Census. 
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separating ferric chloride from the pigment 
plant effluent was already in operation. 
Ferric chloride is useful in water purifi- 
cation, but a demand for 250,000 tons per 
year would be needed to eliminate 75% of 
the ocean dumping. The company was also 
testing a process more or less parallel to 
recent work done by the Bureau of Mines, 
in which waste chlorides are oxidized, 
leaving a high iron content solid and per- 
mitting the recycle of chlorine. 

One of the two chloride-process units 
at Edge Moor was closed for 20 days dur- 
ing the year to find and repair a major 
leak. Loss of production was estimated at 
3,500 tons of product. 

Du Pont was reported in April to have 
decided to proceed with construction of a 
chloride-process plant of 130,000-ton-per- 
year capacity at DeLisle, Miss. The target 
date for completion is in the second half 
of 1978. NL Industries closed its Sayre- 
ville, N.J., sulfate-process plant for about 
6 weeks to reduce inventories. American 
Cyanamid Co. closed two of its three units 
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in Savannah, Ga., during January for the 
same purpose. 

The effluent treatment plant of Amer- 
ican Cyanamid Co. began operations in 
1975. Three acid rejects, at 20% sulfuric 
acid, pH 0.5, and pH 4, respectively, are 
treated with limestone and slaked lime. 
Carbon dioxide evolves and is collected 
and sold; gypsum is precipitated and fil- 
tered out, and the remaining impurities 
precipitated by pH adjustment as metal 
hydroxides. The gypsum is of high enough 
purity to be salable. Cyanamid estimates 
a cost of $60 to $80 per ton of pigment 
for effluent treatment. 

Construction of Kerr-McGee Chemical 
Co.s synthetic rutile facility at Mobile, 
Ala., continued during the year. When 
complete, its output is estimated at 110,000 
tons per year. As soon as production from 
this plant makes it possible, Kerr-McGee's 
pigment plant at Hamilton, Miss., will use 
synthetic rutile as a feedstock for 50,000 
tons Of pigment production per year. 


CONSUMPTION AND USES 


Concentrates.—Consumption of ilmenite, 
rutile, and titanium slag decreased 12%, 
2196, and 4296, respectively, from 1974 
levels. 

Metal.—Consumption of sponge and in- 
got decreased 34% and 22%, respectively. 
Apparent net shipments of mill products 
declined 10%. The downturn stemmed 
primarily from a slump in commercial air- 
craft production, which at yearend gave no 
sign of ending. Demand for titanium for 
use in military aircraft was steady, but 
increased usage in this application, while 
reasonably certain, is indefinite as to time. 
Some gains in industrial demand were evi- 


dent, and gains in titanium castings for 
both industrial and aerospace uses were 
substantial. 

The strongest demand for titanium from 
the industrial sector emerged from power 
installations and from the chemical process 
industries. It was reported about midyear 
that 25 powerplants had titanium con- 
denser tubing installed, on order, or speci- 
fied. Titanium was being used for the 
internal fittings of cooling towers. Use of 
titanium cathodes in copper refining, first 
tried in 1960, has been steadily increasing 
as the technology becomes better under- 
stood. 


Table 5.—Consumption of titanium concentrates in the United States, by product 


(Short tons) 
| Ilmenite ! Titanium slag Rutile 

Year and product Gross TiOs Gross TiOs Gross TiOs 
weight content ° weight content ° weight content * 
1971: EE 898,788 486,271 143,554 101,751 225,498 215,916 
7 A 786,884 461,422 264,095 187,608 242,758 282,231 
ed SE 807,788 479,231 281,791 199,287 276,907 263,865 

Alloys and carbide . (3) (3) (3) (3) (2) (2) 
Pigments 839,284 492,206 257,125 182,257 241,008 228,607 

Welding-rod coatings 

and fluxes (3) (3) m 34 11,759 11,181 
Miscellaneous! 12,698 9,070 MN = 89,899 88,082 
e 851.977 501.276 257,125 182,257 292,661 211,120 


See footnotes at end of table. 
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Table 5.—Consumption of titanium concentrates 
in the United States, by product—Continued 
(Short tons) 
Ilmenite 1 Titanium slag Rutile 
Year and product Gross TiO2 Gross TiOe Gross TiOs 
weight content ° weight content ° weight content ° 
1975: 
Alloys and carbide . (2) (3) (3) (3) (2 (2) 
Pigments 737,209 424,302 147,965 104,585 191,750 181,128 
Welding-rod coatings 
and fluxes (2) 2) ES SH 10,816 9,779 
Miscellaneous 10,612 8,107 — ce 29,861 28,018 
Total nanssns- 747,821 432,409 147,965 104,585 231,427 218,920 
e Estimate. 
1 Includes a mixed product containing rutile, leucoxene, and altered ilmenite. 
2 Included with “Miscellaneous” to avoid disclosing individual company confidential data. 
3 Included with “Pigments” to avoid disclosing individual company confidential data. 
4 Includes ceramics, chemicals, glass fibers, and titanium metal, 
Table 6.—Distribution of titanium-pigment shipments, by industry 
(Percent) 
Industry 1971 1972 1978 1974 1975 
Distribution by gross weight: 
Paints, varnishes, lacquers 222222222 57.7 53.0 52.7 52.6 58.8 
(d EE 17.8 20.4 19.6 18.5 18.8 
Plastics (except floor covering and vinyl-coated 
fabrics and textiles) 2222222 6.5 7.7 9.8 11.3 7.4 
Pf ³²¹ iq ⁰˙ a ⁰ 2.7 8.6 8.2 2.7 2.8 
Ceramics `. 2 2.0 2.3 2.5 2.1 1.9 
A A y A 10.0 11.8 9.9 8.9 7.1 
AA EE EE 3.3 1.2 2.3 8.9 2.6 
Total e 100.0 100.0 100.0 100.0 100.0 
Distribution by titanium dioxide content: 
Paints, varnishes, lacquers enee e e E en 54,4 52.0 52.5 52.5 58.7 
FH a 19.7 20.9 19.8 18.7 19.0 
Plasties (except floor covering and vinyl- coated 
fabrics and textiles) eer NN ENEE en 7.1 7.9 9.8 11.8 7.4 
A EES 3.0 8.7 8.2 2.7 2.8 
ö A AE 2.2 2.4 2.6 2.1 1.9 
f ˙ A ⁰⁰ . NN 10.3 11.9 9.8 8.8 7.6 
! ² ² IAS 3.3 1.2 2.8 8.9 2.6 
A eh ee m aaa 100.0 100.0 100.0 100.0 100.0 


In the aircraft field, British Aircraft 
Corp. was reportedly replacing steel with 
titanium castings on engine mounts in 
Jaguar planes. Pratt & Whitney Division 
of Colt Industries, Inc. reported 900 
pounds of titanium in each of its F100 
turbofan engines. 

Carbides.—A domestic manufacturer of 
carbide cutting tools predicted major gains 
by cemented titanium carbide in steel- 
cutting tools by 1985. Several larger com- 
panies whose operations include extensive 
metalworking announced full-scale or ex- 
perimental use of titanium carbide in place 
of tungsten carbide. In Japan, Toyo Soda 
Manufacturing Co. Ltd. began test pro- 


duction of titanium carbides by a newly 
developed process. Feedstock is understood 
to be titanium trichloride. 
Pigment.—Preliminary figures showed a 
24% decrease in shipments. Domestic pro- 
duction of thermoplastic resins was down 
sharply during the year, and demand for 
pigment by this industry was about 41,000 
tons, less than half of the 1974 require- 
ments. Paint manufacturers used 59,000 
fewer tons than in 1974. However, in- 
ventories in general were far enough de- 
pleted by March or April to bring about 
increased production. New orders con- 
tinued to increase through August in 
anticipation of a rise in price. 
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Figure 1.—Salient trends of titanium products, 1974-75. 


STOCKS 


In 1975, consumers began to replenish 
inventories of ilmenite, rutile, and slag 


Table 7.—Stocks of titanium concentrates 
in the United States, December 31 


depleted during the high-demand years of (Short tons) 
1972-74. Increases were 13%, 29%, and Gross TiOs 
5196, respectively. Stocks of titanium weight content * 
sponge increased throughout 1975, and at IImenite: 
yearend had leveled out at 4896 higher 1978 -------------- 567,826 829,477 
: 10174 EE 572,597 825,918 
than the December 1974 figure. Scrap in- 1975P ee 9,537 886,307 
i 1 Titanium slag: 
ventories were 11% higher. Industry stocks O 111,014 78,650 
of various grades of titanium pigment were 19745 57,982 40,836 
86,357 tons at yearend 1975, little 1975P _..........- 87,688 62,180 
Rutile: 
changed from yearend 1974. 197 147,691 139,641 
CCC 107.821 101,394 
1975 P sacaran» 189,571 181,740 
° Estimate, v Preliminary. v Revised. 
PRICES 


Concentrates.—Price quotations for il- 
menite in domestic markets remained at 
$55 per long ton throughout the year. 
Australian ilmenite prices increased to the 
A$15 to A$18 per long ton range at the 
first of the year and remained at that level, 
f.o.b. mines. Indian concentrates (58% 
to 60% 'TiOz) moved from US$16.50 to 


US$23 per long ton, f.o.b. Indian ports, 
about midyear. Malayan ilmenite sold in 
the same price range as Australian 
material. 

Rutile, bulk, f.o.b. cars at Atlantic, Gulf, 
and Great Lake ports, was quoted at 
$710 per short ton throughout the year. 
This was a spot price; long-term contracts 
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presumably were concluded at somewhat 
lower figures. Declared valuations of ship- 
ments entering U.S. ports were as high as 
$525 per short ton in a few cases, but most 
valuations were less than $450. Weakness 
appeared early in the year in Australia, 
when spot prices dropped to A$375 to 
A$395 per metric ton. One source quoted 
rutile at A$290 to A$330 in January, 
A$270 to A$300 in September, and A$250 
to A$280 in December. 

Titanium slag, f.o.b. Sorel, Quebec, 
rose to $75 per long ton on January 1, 
and remained at that price until the year- 
end. Synthetic rutile is not yet a sufficiently 
standard item of commerce to warrant price 
quotations, but shipments from Australia, 
Japan, India, and Taiwan averaged about 
$200 per short ton, c.i.f. 

Metal.—Domestic sponge began the year 
at $2.45 per pound, but was raised to 
$2.70 on August 1, ending the year at 
that level. GSA offered about 1 million 
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pounds of sponge for sale, but bids opened 
June 25 contained no acceptable offers. 
Japanese sponge began the year at $2.85 
per pound, but decreased to the $2.65 to 
$2.70 range at midyear, where it re- 
mained through the yearend. Titanium 
mill product prices were increased sub- 
stantially in January; a further small in- 
crease took place in June. 

Pigment.—An attempt to raise prices 
early in the year was not supported, but 
rising costs of energy and chlorine, and 
additional costs from pollution control ac- 
tivities, put upward pressure on prices in 
the face of a declining market. The market, 
however, reached its low point in early 
spring, and a price increase of 3½ cents 
per pound was announced, effective early 
in August, for all grades of pigment. Year- 
end prices, with minor variations, were 
38% cents per pound for anatase pig- 
ment and 43Y2 cents per pound for rutile 
pigment. 


FOREIGN TRADE 


Titanium dioxide exports in 1975 
amounted to 15,807 tons, about half uf 
the 1974 total. Of the year's total, Canada 
took 14.296, Venezuela 14.096, Brazil 
6.396, other Latin America and West Indies 
nations 22.6%, West Germany 5.1%, 
Western Europe 7.0%, Japan and the Re- 
public of Korea 9.0% each, and other 
Far Eastern countries 9.7%. 

Exports of unwrought, waste, and scrap 
titanium were 8.5% less than in 1974; 
32% went to Belgium, 28% to the United 
Kingdom, and 16% to Italy. The average 
valuation was 88 cents per pound, 10 
cents less than in 1974. Exports of wrought 
titanium were 11% greater than in the 
previous year. 


Imports of ilmenite from Australia in 
1975 were 52% greater than in 1974. Im- 
ports of Sorel slag were 10% less than in 
1974. Imports of natural rutile declined 
1496, but imports of synthetic rutile were 
12% greater than 1974 levels. 

Imports of unwrought, waste, and scrap 
titanium were about half those of 1974. 
Of the total, 4,190 tons was sponge, which 
came from Japan (2,404 tons), the U.S.S.R. 
(1,313 tons), and the United Kingdom 
(473 tons). The sponge shipments bore 
an average declared valuation of $1.89, 
$1.47, and $1.29 per pound, respectively. 

Imports of pigment came to 25,918 tons 
during the year, and constituted 4% of 
domestic consumption. 


Table 8.—U.S. exports of titanium products, by class 


Intermediate mill 


Ores and Metal and alloy : Pigments and 
E concentrates sponge and scrap ien tup EH oxides 
ear PP 

Quantity Value Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) tons) sands) 

1978 ... 1,494 $353 4,142 $3,601 745 $8,748 20,769 $14,021 
1974 2—):7— 3,264 727 4,730 9,288 1,719 19,600 130,379 124,676 
1975 ... 8,147 505 4,326 7,680 1,900 24,726 15,807 12,110 


1 Data adjusted by the Bureau of Mines, U.S. Department of the Interior. 
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Table 9.—U.S. imports for consumption of titanium concentrates, by country * 


1978 1974 1975 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Ilmenite: 
A 67 ALASE r 29,540 $378 64,506 $1,176 98,852 $1,674 
JFC 172 6 305 12 221 11 
Indians 3,360 30 217,637 260 19,428 317 
1 5 . 16.327 224 ES 2 me Hes 
Sri kë EES = DA —- -— 4,010 57 
Sweden? . s 20,242 286 SS ad ab Cen 
Total cornisa caia r 69,641 «815 82,448 1,448 4122,010 2,069 
Titanium slag’ ........------- 287,248 10,981 230,272 12,267 212,682 18,844 
Rutile, natural: 
Australlaa r 172,028 r 24,068 r 189,622 r 31,758 166,298 85,494 
Canada 184 18 586 277 186 58 
Denmark? ? 20 8 Vs EU E a 
India -........... asuaan aa e 4,409 827 "e — 
Malaysia? .......-.-.-.------ 28 6 am oe ES s=: 
Total aic r 172,206 r 24,094 r 194,617 r 82,862 166,488 85,552 
Rutile, synthetic: 
Australia 1 2,274 208 14,454 1,851 84,222 6,218 
ET, TEE 88,516 2,528 10,976 1,848 6,614 900 
Japan -........ ee 18,865 1,696 26,442 2,712 16,878 8,699 
Taiwan ................ ER PEN E as 858 92 
Total Zunnosesaewes Norm 54,655 4,427 51,872 5,911 458,066 410,810 
Titaniferous iron ore: 6 A ee ee MEM M 
Canada J... 83,513 1,395 201,256 2,878 46,081 1,255 
New Zealand us SEN dis ER 21 1 
Total ascitis . 88,518 1,895 201,256 2,878 46,052 1,256 


1 Den ed adjusted by the Bureau of Mines, U.S. Department of the Interior. 

3 May have been used in heavy aggregate. 

8 Country of transshipment rather than country of production. 

4 Data do not add to total shown because of independent rounding. 

5 All from Canada. 

6 Includes materials consumed for purposes other than production of titanium commodities, prin- 
cipally heavy aggregate and steel furnace flux. f 


Table 10.—U.S. imports for consumption of unwrought titanium and waste and scrap 


1978 1974 1975 

Country Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 

Australia ........------------- = Bi Sá SS 8 85 
Austria A euam mE DE AT 758 $404 1,299 $874 E ws 
Belgium Luxembourg == = 14 8 ER m 
Canada caro 120 116 142 194 154 280 
France -....... .. . uade meines 17 20 79 149 41 92 
Germany, West 22 311 492 247 556 69 185 
--.- m m8 11 9 Së ke se == 
Japa A A dene m Edi 2,960 5,508 2,797 6,510 2,545 9,882 
Mexico . 2o20. e.. Sé Se 5 8 8 8 
Netherlands 12 17 FEM de 18 81 
Sweden .. a = 244 211 4 11 
USSR NEE 1,628 2,504 4,082 7,410 1,698 4,826 
United Kingdom 824 1.401 979 1.972 581 1,346 
Tote) EE 6,641 10,471 9,838 17,887 5,066 16,111 
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WORLD REVIEW 


Australia.—A meeting of representatives 
of the Department of Minerals and En- 
ergy and of the Australian mineral sands 
industry took place on June 6. The follow- 
ing press statement was issued: 

“They (the producers) have resolved 
that in the best interests of consumers and 
the balanced development of the Australian 
mineral sands industry, they will arrange 
the supply of mineral sand products in a 
manner that will allow a stable long term 
supply of these commodities at reasonable 
prices commensurate with their value. 

“To that end, the Department of Min- 
erals and Energy and the industry have 
undertaken to examine urgently all current 
and future aspects of the industry in order 
to determine demand and pricing patterns 


and to state a policy including pricing of 
mineral sand products.” 

This was interpreted in some quarters 
as approaching the formation of a cartel, 
which was vigorously denied by the 14 
major Australian producers. 

The Western Australian Minister for 
Mines in February stated that the new 
estimate of reserves in the State totaled 
80.4 million metric tons of heavy sands. 
Geographically, 37.1 million tons are in 
the Eneabba district, 32.5 million tons are 
in the Capel district, and 10.7 million 
tons at scattered locations. The total in- 
cludes 51.7 million tons of ilmenite, 3.9 
million tons of rutile, 10.8 million tons of 
zircon, and 14.0 million tons of other 
minerals. 


Table 11.—Titanium: World production of concentrates (ilmenite, rutile, 
and titaniferous slag) by country 


(Short tons) 
Country 1 1978 1974 1975 P 
Ilmenite: 9 
Aüstralla 8 EEN r 798,228 900,807 1,116,785 
y A A M E EL E LEE r 11,855 7,48 * 6,800 
Finland. S. econeewawedaeueudemduuud qud E ee 175,267 167,651 185,148 
¡AAA sSS2 85,088 e 85,000 e 83,000 
Malasia a eeede r 204,884 169,288 e 127,000 
N /ͤĩ§ðPẽ·ẽ ͥͥͥͥ ⁰Ü¹ ww SA r 829,967 934,911 580,812 
go A E 672 e 165 
ef cr ß aaa ARa 4,108 c s 
Sri 1 DEE 103,046 89,895 e 88,000 
United States 2-22 776,018 744,571 717,281 
TOUR WEE r 2,988,128 8,098,708 2,854,436 
Rutile 
A uuu iia r 869,528 351,308 879,882 
Brasil ad r 196 161 e 160 
% A èͤ Ad dd 3.748 e 8,800 e 3,800 
A PAR AAA 2,482 8,863 e 3,800 
United States U... ee r 9,880 6,446 w 
gio. MC ———— P m$ r 985,284 865,078 $386,682 
Titaniferous slag: 
nr T (Uu T "rU i MS 942,704 981,168 826,560 
)J A A LL dre 4,600 4,855 4,942 
TOU aci Sei ee EE 947,894 936,023 881,502 
* Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. 


1 In addition to the countries listed, the U.S.S.R. and the Republic of Korea also produce titanium 
concentrates, but available information is inadequate to make reliable estimates of output levels. 
2 Titaniferous slag production in Canada and Japan is reported separately. Ilmenite produced in 
goes almost entirely into slag production; separate figures are not available. 


s Includes leucoxene. 
4 Exports. 


5 Includes a mixed product containing ilmenite, leucoxene, and rutile. 
6 Does not contain United States production in order to avoid disclosing individual company data. 


7 Contains 70% to 72% TiOs. 
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In the Capel district, producers include 
Western Titanium, Ltd., Westralian 
Sands, Ltd., Cable Sands Pty., Western 
Mineral Sands, Pty., Ltd., and Mid-East 
Minerals, N.L. In the Eneabba district, 
A. V. Jennings Mining Co. and Allied 
Eneabba Pty., Ltd. came into full produc- 
tion during the last half of 1975; Western 
Titanium was building a plant to begin 
operation in 1976, and a fourth company, 
Jlmenite Pty., Ltd., while holding mineral 
lands, was inactive. At Jurien Bay, WMC 
Minerals Sands engaged in shakedown 
operation of its new plant. The joint ven- 
ture of Westralian Sands and Lennard 
Oil, Ltd. at Gingin was inactive pending 
market improvement. 

Western Titanium, at its new plant in 
the Eneabba area, expects to be in full 
production early in 1977, and to produce 
150,000 tons of ilmenite, 30,000 tons of 
rutile, and 70,000 tons of zircon per year. 
The company is 85% owned by Consol- 
idated Gold Fields Ltd. of Australia. 

In 1974, Westralian Sands introduced 
a new product, HYTI 68, an ilmenite- 
leucoxene concentrate containing 68% 
TiO». 

After some carly difficulties, A. V. Jen- 
nings Mining Ltd. reached capacity 
production about midyear. Annual pro- 
duction of 40,000 tons of rutile, 160,000 
tons of ilmenite, and 30,000 tons of zircon 
is scheduled. 

Allied Eneabba Pty., Ltd., owned 25% 
of E. I. du Pont de Nemours & Co., Inc., 
began operations in August. Reserves are 
estimated at 8.54 million tons proven 
sands and 30.57 million tons of probable 
sands. Fluor Australia Pty., Ltd., con- 
tracted for plant construction and housing. 

Late in 1974, Western Mining Corp., 
Ltd., exercised its option on the Jurien 
Bay heavy mineral deposit owned by Black 
Sands, Ltd., and began building a mining 
and concentrating plant. The company, 
jointly with Mitsubishi Chemical Indus- 
tries, Ltd., was also considering construc- 
tion of a synthetic rutile plant at the mine 
site. 

Western Titanium produced 34,931 
metric tons of synthetic rutile at its new 
38,500-ton plant in its 1974 fiscal year 
ending June 30. The company closed its 
older 14,000-ton plant because of weaken- 
ing demand, rising costs, and delayed of- 
ficial approval for exports. The plant had 
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produced 11,400 tons of synthetic rutile in 
its 1974 fiscal year. 

Rutile & Zircon Mines (Newcastle) Ltd. 
announced a joint feasibility study with 
Akzo Zout Chemie, of the Netherlands, 
for upgrading ilmenite by a new high- 
temperature chlorination process. A pilot 
plant at Mt. Morgan, Queensland, will 
be used. 

DM Minerals, a joint venture of Mur- 
phyores Holdings, Ltd., and Dillingham 
Mining Corp. of Australia, Ltd., began 
operation of its mining plant on Fraser 
Island about midyear. Environmental 
groups, to some extent supported by the 
Australian Government, continued to op- 
pose the mining operation. 

Australian pigment producers were pro- 
ceeding with major expansion plans. La- 
porte Australia, Ltd., announced its inten- 
tion to expand capacity of its plant at 
Bunbury from 24,000 tons to 40,000 tons 
per year. Tioxide Australia Pty., Ltd., 
owned by British Titan Products, Ltd., will 
expand its plant capacity at Burnie from 
29,000 tons to 35,000 tons per year. 

Brazil. —Early in the year, Cia. Vale do 
Rio Doce announced plans for a major 
phosphate fertilizer plant at Tapira, 
Minas Gerais, a major byproduct of which 
will be anatase. Reserves were said to con- 
tain 45 million tons of TiOs. Association 
in the titanium venture with the Japanese 
Ishihara group was a possibility. A pig- 
ment plant, if constructed, will be operative 
in 1978 or early 1979. 

Canada.—Construction of the 22,000 
ton synthetic rutile pilot plant of the Ca- 
nadian Tiron Chemical Corp. at Pointe- 
aux-Trembles, Quebec, was said to be 
nearing completion in February. Plant 
capacity was given at 22,000 tons per 
year. Ore will be obtained from the St. 
Urbain district. Gulf Titanium, Ltd., was 
reportedly raising funds to construct a 
similar but smaller plant. 

Quebec Iron and Titanium Corp. re- 
ported production of 738,000 tons of 
Sorel slag from 1,796,200 tons of titan- 
iferous iron ore. Production was less than 
normal because of a breakdown of one of 
the smelting furnaces. A 2-week strike at 
Sorel also contributed to the decrease. 

European Economic Community (EEC). 
—The EEC Commission has drafted a 
regulation, subject to approval of the 
Council of Ministers, requiring a 95% 
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reduction of sulfate-process pigment plant 
efluents within 10 years after the regu- 
lation becomes official. The timetable 
requires member states to apply abatement 
methods within 18 months. The Commis- 
sion did not prescribe the abatement 
techniques to be used. Based on total 
European production of pigment, 87% of 
effluent is now discharged into the North 
Sea and the English Channel. 

Ireland.—The Du Pont company re- 
linquished its option on industrial land 
on tidewater at Ringaskiddy, County Cork. 
Plans for construction of a plant to make 
100,000 tons per year of a titanium inter- 
mediate have been postponed indefinitely. 

Italy.—After efforts to handle waste 
from its sulfate-process pigment plant at 
Scarlino proved ineffective, Montecatini- 
Edison, S.p.A. suspended operations. High 
plant and operating costs forecast for a 
treatment plant, for which technology was 
provided by New Jersey Zinc Co., caused 
abandonment of this project. 

Netherlands.—B.V. Titaandioxydefabrick 
Tiofine, a pigment producer partly owned 
by American Cyanamid Co., closed its 
plant near Rotterdam for 6 weeks early 
in the year for inventory adjustment, fol- 
lowing similar action by other producers 
in Western Europe. 

United Kingdom.—Laporte Industries 
(Holdings) Ltd., operating its Stalling- 
borough pigment plant at half capacity, 
laid off employees at the first of the year. 
The company's report for the first half- 
year confirmed a 50% sales volume, and 
expected no improvement through the 
yearend. British Titan, Ltd., similarly op- 
erated at half capacity throughout the year 
at its plant at Teesside. 

India.—Reports in August dealt with 
construction, by Indian Rare Earths, Ltd., 
of a sand treatment plant at Gopalpur in 
southern Orissa. Monazite production was 
the primary purpose of the plant, but it is 
scheduled also to produce 240,000 tons of 
ilmenite and 10,000 tons of rutile 
annually. 

Japan.—Toho Titanium Co, Ltd., and 
Osaka Titanium Co. produced 8,358 short 
tons of sponge in 1975, a decrease of 15% 
from 1974 production. Exports of sponge 
and of fabricated products through July 
were 1,864 tons and 587 tons, respectively; 
the United States received 7896 of the 
sponge, while the Netherlands and other 
Western European nations received 20%. 
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Domestic consumption of sponge, almost 
all for industrial uses, continued slowly 
to increase. 

In March, negotiations between Mitsu- 
bishi Metal Corp. and an as yet unidenti- 
fied United States company with ilmenite 
holdings were reported. A 5,000 to 6,000 
ton per year production of synthetic rutile 
in the United States was being con- 
sidered. 

Malaysia.—Sakai Trading Co., jointly 
with Klóckner-Werke AG and Malaysian 
interests, were reported forming a com- 
pany to develop a 2- to 3-million-ton 
ilmenite deposit in northeast Malaysia. 
Production of 10,000 tons is targeted for 
1976, and 50,000 tons per year thereafter. 

Straits Trading Co., Ltd., announced it 
would take 3096 of the shares of Malaysian 
Titanium Corp., which intends building a 
55,000-ton-per-year synthetic rutile plant 
in Ipoh. Tailings from Straits” tin smelter 
will be the principal source of ilmenite. 

Sakai Chemical Industry Co. and Toyo 
Soda Manufacturing Co. jointly formed 
Shin-Nanyo Titanium Co. to produce ti- 
tanium pigment. Technology of the Kerr- 
McGee Chemical Co. will be used. 

Sierra Leone.—Representatives of the 
Sierra Leone Government, Bethlehem 
Steel Corp. and Nord Resources Co. 
reached final agreement on May 22 on 
plans to mine rutile at Gbangbama. The 
agreement was ratified by the Sierra Leone 
Parliament on July 3. A company named 
Sierra Rutile, Ltd., of which Bethlehem 
had an 80% interest, was formed to con- 
duct operations, which are to come on- 
stream late in 1977. Sierra Rutile hopes 
for an eventual annual rate of 100,000 to 
125,000 tons of rutile from a deposit which 
contains 3 million tons. 

The predecessor corporation at this de- 
posit was Sherbro Minerals Co., Ltd., 
jointly owned by British Titan Products, 
Ltd., and Pittsburgh Plate Glass Co. Its 
leases were relinquished upon declaring 
bankruptcy in 1971. Leases at Bonthe and 
Moyamba were acquired by a joint sub- 
sidiary of Bayer A.G. and Preussag Metall. 
The subsidiary, Bayer-Preussag Mining 
Co., resumed mining on these leases in 
1973, and was expected to construct a pilot 
plant in 1976. 

South Africa, Republic of.—Concessions 
for prospecting coastal heavy sand deposits 
between Richards Bay and the Mozambique 
border reportedly have been issued to 
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United States Steel International Inc. and 
New Jersey Zinc Exploration Co. Objec- 
tions on environmental grounds are in 
full course, but do not include the Rich- 
ards Bay operation of Quebec Iron and 
Titanium Corp., Ltd., the South African 
government, and Union Corp. Ltd., which 
has been pronounced free of environmental 
hazard. These companies continued their 
planned development through the year. 
Spain.—Titanio, S.A., received official 
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approyal to build a sulfuric acid plant of 
330,000-tons-per-year capacity next to its 
pigment plant, which is now under con- 
struction. 

Taiwan.—The first production unit of 
the synthetic rutile plant of Taiwan Alkali 
Co. at Kaohsiung was completed in July, 
although some shipments were made 
earlier. A second 15,000-ton unit is under 
construction. 


TECHNOLOGY 


The U.S. Geological Survey, the geo- 
logical surveys of Georgia, North Carolina, 
and South Carolina, and the Coastal 
Plans Regional Commission conducted 
aerial radioactivity surveys over the three 
States. The results suggested anomalous 
concentrations of heavy sands in several 
places, notably in southeastern Georgia. 

Energy requirements for producing ti- 
tanium metal and pigment with various 
feed materials and by various processes 
were included in a report to the Bureau 
of Mines by Battelle Columbus Labora- 
tories.? 

Significant papers were published on 
production of synthetic rutile‘, direct 
chlorination of ilmenite *, fused-salt electro- 
deposition of titanium*, and recovery of 
chlorine and iron oxide from ferric chlo- 
ride”; the latter is important to effluent 
control. Titanium dioxide was suggested 
for use in emission control of automobile 
exhausts.? 

Du Pont introduced a scaled-down ti- 
tanium dioxide slurry dispenser for the 
use of intermediate-scale consumers. Con- 
taining 5,000 gallons, it may be refilled 
from tank trucks. 

Grumann Aerospace Corp. introduced 
a combination of forming and welding 
techniques to produce work requiring less 
machining and consequently producing less 
scrap. Diffusion bonding was being used 
by Rockwell International Corp., and a 
process called isothermal forging was de- 
veloped by the Air Force Materials Labora- 
tory, with substantially the same purpose 
in mind. 

The first International Titanium Casting 
seminar took place in London, England, in 


1974; discussions included applicability, 
engineering design, and quality control. 

Comprehensive engineering specifications 
and properties of titanium alloys were pub- 
lished in manual form for the use of 
design engineers.? 

A problem in processing and recycling 
titanium scrap became evident during the 
year when defective ingots were found to 
have a high content of yttrium, and 
yttrium oxide inclusions appeared in other- 
wise sound ingots. Acceptance standards 
were amended to include a maximum 
yttrium content of 30 ppm. 

Bureau of Mines researchers published 
reports related to titanium during the 
year.” 


s Battelle Columbus Laboratories. Interim rt 
on Ener e Mine Patterns in Metallurgical and Non- 
ineral Processing. Sept. 16, 1975, pp. 


4 Mackey, T. S. Selective Leaching of Iron From 
Mi 66 Nd 9 S ber 1974 EU 

in., V. ; eptem 

5 Dooley, G. J., III. FTitani x 1994, p. fi u- 
1975 A vs. Rutile. J. Metals, | v. . 27, No. 3, March 

° Tuku umoto, 'S., E. Tanaka, and K. Ogisu. The 
De osition ` of Titanium Metal by Fusion Elec- 
trolysis. J. Metals, v. 27, No. 11, November 1975, 


an pbel a of Chlorine ée 
Iron Oxide From Ferric Chloride. J. Metals, v. 
27, No. 11, November "1973, p: 12-16. 

Tien T. er, E. F. Gibbons, 


an M de. Tio. as an Air-to-Fuel Ratio 
Sensor for erte ci Exhausts. Bull. Am. Ceram. 
Soc., v. 54, No. 1975, pp. 280-282. 


e Materials E D Titanium and Its Alloys. 
80, No. 1, CR 197 dein’ 


M Gomes, J i da, Set M. M. Wong. 
Electrolytic Preparation of Titanium and Zirconium 
Diborides From Their Oxides and Mineral Con- 
centrates. BuMines RI Ge 1975, 14 + Pp. 

MacDonald. D. J., Raddatz Henrie. 
and E. K. Kleespies. e Kinetics of 
the Reaction of Titanium Metal With Titanium 
Subchlorides in Molten Sodium Chloride. Bu Mines 
RI 7919, 1975, 16 pp. 


Tungsten 


By Richard F. Stevens, Ir. 


Domestic production and consumption 
of tungsten concentrate fell 24% and 14% 
to 5.6 and 14.0 million pounds, respec- 
tively, compared with that of 1974. Over 
95% of the domestic concentrate produc- 
tion was obtained from two essentially 
continuous operations, one in California 
and one in Colorado. Production and 
consumption of ammonium paratungstate 
decreased 30% and 34%, respectively, 
while production and consumption of 
tungsten products in 1975 each fell 37%. 
Imports for consumption of tungsten con- 
centrate decreased 41% to 6.6 million 


Table 1.—Salient tungsten statistics 
(Thousand pounds of contained tungsten and thousand dollars) 


United States: 
Concentrate: 
Mine production ...............- 
Mine shipments .............-..-- 
// ³ AAA 
Consumption 22 


Releases from Government 


Exports 22 
Imports, general . 
Imports for consumption .......- 
Stocks, Dec. 31: 
Producers 
Consumer en 
Employment? .......-...---..---- 
Ammonium paratungstate: 
uctio[l 222 
Consumption „=-= 
Stocks, Dec. 31: Producers and 
consumers e E vi 


Consumers e ~~. 

World: Concentrate: 
Production 2l 2222-2 
Consumption 


pounds while exports of tungsten concen- 
trate, from sales of Government stockpile 
excesses, rose 11% to 1.3 million pounds 
of contained tungsten in 1975. Estimated 
world production of tungsten concentrate 
rose 1% to 82.6 million pounds during 
the year. 

The reported price of tungsten concen- 
trate shipments, f.o.b. domestic mines and 


custom mills, increased 11% and averaged 


$84 per short ton unit. 


1 Physical scientist, Division of Ferrous Metals. 


1971 1972 1978 1974 1976 
6,900 8,150 7,576 7,381 5,588 
6,827 7,045 7,059 7,836 5,490 
20,184 18,104 19,164 37,413 29,090 
11,622 14,107 15,886 16,298 14,012 
1,381 3 1,498 6,071 4,135 
2,006 95 90 1,187 1,816 
577 5,898 11,047 11,786 6,908 
418 5,739 10,834 11,096 6,570 
863 1,966 225 529 531 
2,657 2,229 1,446 1,565 1,958 
470 510 535 540 525 
(3) (3) 13,012 14,707 10,282 
(8) (8) 18,946 15,783 10,858 
(3) (3) 945 1,062 1,704 
11,730 14,090 16,600 20,181 12,684 
11,159 18,296 17,984 . 20,556 12,984 
8,722 4,680 8,528 8,628 8,976 
2,541 2,121 2,051 2,771 2,753 
78,055 84,952 r 83,612 r 81,509 82,580 
68,413 76,588 r 84,857 r 82,015 72,695 


— A 


r Revised. 
1 Estimated tungsten content. 


2 Estimated number of persons at mines and mills, excluding office workers, at yearend. 


3 Included with primary products. 
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Legislation and Government Programs.— 
During the year, the General Services 
Administration (GSA) continued to sell 
excess stockpiled tungsten concentrate on 
the basis of monthly sealed bids. GSA 
offered material at a disposal rate of 
500,000 pounds of contained tungsten per 
month and sold nearly 2.8 million pounds 
of concentrate during 1975; 1,337,064 
pounds for domestic use, and 1,437,663 
pounds for export. The material released 
for domestic use was sold at prices, ex- 
duty, ranging from $74.78 to $88.66 per 
short ton unit. Material for export was sold 
at prices, also ex-duty, from $76.05 to 
$89.75 per short ton unit. In addition, 
478,713 pounds of tungsten concentrate 
were awarded in February at an average 
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price of $87.79 per short ton unit, and 
376,251 pounds of concentrate were re- 
leased in May at a price of $86.52 per 
short to unit, both for use in defense con- 
tracts. In December, 504,865 pounds of 
concentrate was sold to the Government 
of Israel. This material was to be with- 
drawn over a 10-month period. 

A Congressional bill (H.R. 2826), to 
temporarily suspend the import duty on 
tungsten concentrate and on other material 
in chief value of tungsten, was introduced 
February 5, 1975, and hearings were held 
by the Subcommittee on Trade of the 
House Ways and Means Committee. By 
yearend, no action had been taken, and 
the bil was pending before the sub- 
committee. 


Table 2.—U.S. Government tungsten stockpile materials, inventories, and objectives 
(Thousand pounds, tungsten content) 


Inventory by Program, Dec. 31, 1975 


: National 

Material] Objective (stra- DPA Supple- - 
tegic) inventory stockpile 
stockpile 
Tungsten concentrate: 

Stockpile grade 22222 4,234 67,985 4,240 3,304 75,529 
Nonstockpile grade 2 35,586 535 1,153 87,224 
Total concentrate inventory ........-- 4,234 103,521 4,776 4,457 112,753 
Ferrotungsten 2222222222222 = ,025 Gate x 2,025 
Tungsten metal powder, hydrogen reduced ES 1, iue ies 1,048 
Tungsten metal powder, carbon reduced H E wd 117 
Tungsten carbide powder ~~... _-- Se 953 ow 1,080 2,083 


Source: 
LAW-26-AP, July-December 1975, pp. 35-37. 


Early in 1975, the U.S. International 
Trade Commission held hearings through- 
out the United States to provide data for 
a staff study on the economic effects of 
tungsten tariff reductions. A report was 
sent to the Office of the Special Repre- 


Federal Preparedness Agency. Statistical Supplement Stockpile Report to the Congress. 


sentative for Trade Negotiations and to 
the President. The report was transmitted 
to U.S, tariff negotiators in Geneva, Swit- 
zerland, attending meetings of the GATT 


DOMESTIC PRODUCTION 


Dcmestic tungsten mine production fell 
24% compared with that of 1974 and 
totaled 5.6 million pounds of contained 
tungsten during the year. Mine shipments 
decreased 30% to 5.5 million pounds. 
Although 44 mines in 8 Western States 
and North Carolina reported production 
and 43 mines reported concentrate ship- 
ments, only 2 mines were operated essen- 
tially continuously throughout 1975: The 
Pine Creek mine and mill of the Metals 


(General Agreement on Tariffs and 
Trade). 
Div., Union Carbide Corp, (UCC), 


located northwest of Bishop, Calif, in 
Inyo County; and the Climax mine and 
mil of Climax Molybdenum Co., a di- 
vision of Amax, Inc., at Climax, Colo., 
in Lake County. The major mineral value 
recovered at Pine Creek continued to be 
tungsten with minor amounts of byproduct 
molybdenum, copper, gold, and silver. 
UCC processed ore to produce ammonium 
paratungstate (APT), an intermediate 
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form of tungsten suitable for ready con- 
version to tungsten metal powder. During 
August, the Pine Creek facilities were 
temporarily shut down to allow for 
maintenance operations. 

The major mineral value recovered at 
Climax was molybdenum. Concentrates of 
tungsten, tin, and pyrite recovered as co- 
products were largely dependent upon the 
rate of molybdenum production. The 
maximum tungsten concentrate production 
capacity at Climax is about 2.5 million 
pounds of tungsten annually. 

Intermittent tungsten concentrate pro- 
duction and/or shipments were also re- 
ported from Pima County, Ariz.; Fresno, 
Inyo, Kern, Los Angeles, Madera, San 
Bernardino, San Diego, and Tulare 
Counties, Calif.; Valley County, Idaho; 
Beaverhead, Deer Lodge and Lincoln 
Counties, Mont.; Churchill, Elko, Mineral, 
Nye, Pershing, and White Pine Counties, 
Nev.; Vance County, N.C.; Box Elder, 
and Tooele Counties, Utah; and Stevens 
County, Wash. 
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The Tungsten Queen mine and mill of 
Ranchers Exploration & Development 
Corp., near Townsville in Vance County, 
N.C., remained closed and on "standby" 
status throughout the year. 

UCC continued development of the 
Tempiute mine and mil in southern 
Nevada. The underground mine and ad- 
joining surface mill was rescheduled for 
completion and startup in mid-1977. When 
operating at designed capacity, the facility 
will produce about 2 million pounds of 
tungsten per year, as well as byproduct zinc 
concentrate. The scheelite ore at Tempiute 
will be processed to tungsten semiconcen- 
trate prior to being processed at UCC’s 
Pine Creek (Calif.) facilities to APT. 

On June 25, 1975, the tungsten milling 
equipment previously used by Minerals 
Engineering Co. at its Glen, Mont., 
tungsten operation was sold at auction and 
the plant was liquidated. 

The major domestic companies engaged 
in tungsten operations during 1975 are 
listed in table 4. 


Table 3.—Tungsten concentrate shipped from mines in the United States 


Quantity Reported value f.o.b. mine! 
Tungsten 
Year Short tons Short ton Average Average 
60% WOs units content Total per unit per pound 
basis ? WOa 8 (thousand (thousands) 60% WOs of tungsten 
pounds) 
197111 7,178 430,427 6,827 $20,184 $46.89 $2.96 
1972 7,401 444,145 7,045 18,104 40.77 2.56 
1973 .....-.- 7,418 445,051 7,059 19,154 43.04 2.71 
1974 ....---- 8,233 494,012 7,836 37,413 75.73 4.77 
1975222 5,769 346,112 5,490 29,090 84.05 5.30 


1 Values apply to finished concentrate and are in some instances f.o.b. custom mill. 


2 A short ton of 60% tungsten trioxide (WOs) contains 951.72 pounds of tungsten. 


3 A short ton unit equals 20 pounds of tungsten trioxide (WOs) and contains 15.862 pounds of 


tungsten. 
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Table 4.—Major producers of tungsten concentrate and principal tungsten 
processors in 1975 


Company 


Producers of Let, ex concentrate: 
Climax Molybdenum Co., a division of AMAX, Ine 


Ranchers kxploration & Development Corp.“ 
Rawhide Mining Co. 
Timm Tungsten Co 


Processors of tu 


tungsten: 4 
Adamas Carbide i 


Fans 
Gen 


Union Carbide Corp., Metals Div. 


Location of mine, mill, or 
processing plant 


Climax, Colo. 
Townsville, N. C. 


Bishop, Calif. 


Kenilworth, N.J. 


83 No 


Chicago, III. 
Euclid, Ohio, and Detroit, 
Mich. 


GTE Sylvania, Inc., a subsidiary of General Telephone & 


Electronies Corp 


Teledyne Firth Sterling 


Kennametal, Inc ... .. ennnnennnmnmmħiħŇiħțħțħŘťįŘ 
Li Tungsten e Ee 


Teledyne Wah Chang H Huntsville 
Union Carbide Corp., Metals Div ............ 
Westinghouse Electric Cord 


Towanda, Pa. 

Latrobe, Pa., and Fallon, Nev. 
Glen Cove, 

McKeesport, Pa. 

Huntsville, Ala. 

Niagara Falls, N.Y. 
Bloomfeld, N.J. 


1 Produced from material mined in 1970 and 1971. 


2 Produced part of the year. 


3At its Pine Creek mine and mill in California, Union Carbide Corp. processes ore “straight 


through” to ammonium paratungstate. 


4 Major consumers of intermediate tungsten products. 


CONSUMPTIÓN AND USES 


Total tungsten product consumption fell 
37% to 12.9 million pounds of contained 
tungsten during 1975. Although the 
quantity of tungsten used in cutting and 
wear-resistant materials, primarily as 
tungsten carbide (WC), decreased during 
the year, the manufacture of these ma- 
terials continued to be the major tungsten 
product consumer. During 1975, primary 
end-use consumption categories were cut- 
ting and wear-resistant materials, 65%; 
hard-facing rods, 8% ; mill products, 12%; 
specialty steels (tool, stainless, and alloy), 
9%; superalloys, 3%; and chemicals, 2%. 

The major consumption distribution of 
intermediate tungsten products used to 
make end-use items was as follows: 
Tungsten carbide (including cemented, 
crushed and cast, and crystalline), 47%; 
tungsten metal powder (including carbon- 
and hydrogen- reduced), 34%; ferro- 
tungsten, 7%; and scrap, 5%. 

Figure 2 is a simplified tungsten flow 
diagram showing the major processing 
steps, intermediate tungsten products, and 
major end-use items involved in the 
tungsten processing industry. 

During the year, several special review 
articles were published that evaluated the 
use of tungsten in tungsten carbide cutting 
tools and in specialized elevated tempera- 
ture applications." 


In September, the new Kysor - Dijet 
carbide plant was dedicated at Kalamazoo, 
Mich. This facility, operated by the Kysor 
Machine Tool Division of Kysor Industrial 
Corp., will produce under license, carbide 
grades developed by Dijet Industrial Corp. 
of Osaka, a leading Japanese carbide 
manufacturer. 


Late in the year, the Carmet Co., a 
subsidiary of Allegheny Ludlum Industries, 
Inc., announced the investment of more 
than $1 million in new equipment to in- 
crease WC production at its plants in 
Madison Heights and Bad Axe, Mich. 


Early in December, it was announced 
that General Electric Co, a major 
tungsten processor, and Utah International 
Inc. (UI), a mineral resource company, 


2 American Metal Market. Tool Steel. V. 82, No. 
18, Sec. ie Jan. 27, 1979, pp 1A-18A. 
i ais 28, Supple- 


Feb. 24, 1855, pp. 21-28. 
Tungsten. V. 82, No. 74, D 16, 
pp. 13-24. 


Ferroalloys. V. 82, No. 99, May 21, 
pp. 5-32. 


acuum d See V. 82, No. 


142, 
July 23, 1975. 
TAE LONE a V. 82, No. 


; 173, 
Sept. 8, 1975 pp. 21-36. 
. Abrasives. V. 82, No. 242, Dec. 15, 
1975, pp. 19-26. 


io 
1975, 
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were considering a merger involving stock 
valued at $1.9 billion. 

Late in 1975, P. R. Mallory & Co. 
Inc. announced plans to close its Hopkins- 
ville, Ky., plant and to discontinue pro- 
duction and sales of micro-grain tungsten 
metal and WC powder. The Hopkinsville 


CONTAINED 
TUNGSTEN 


PRICE F.O.B. MINES 


DOLLARS PER 
UNIT OF WO3 


d 
1960 


1965 
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plant, operated by the Mallory Powder 
Products Co., a division of P. R. Mallory, 
employed 13 workers. Mallory’s main 
operation in Indianapolis, Ind., continued 
production of the refractory metal powders 
tungsten, molybdenum, and chromium. 


MILLION POUNDS 
20 


1970 1975 


Figure 1.—Domestic shipments, imports, consumption, and average 
price of tungsten concentrate. 
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SIMPLIFIED TUNGSTEN FLOW DIAGRAM 


CHEMICAL PROCESSING 
(PRIMARILY AMMONIUM 
PARA TUNGSTATE) 


TUNGSTEN CARBIDE 
TUNGSTEN TUNGSTEN METAL 
TUNGSTEN ORE CONCENTRA POW POWDER/CAST/ WEAR RESISTING 
mmm CRYSTALLINE MATERIALS 


EJ | 
| 
TUNGSTEN CHEMICALS AND 
CHEMICALS CERAMICS 


Figure 2.—Simplified tungsten flow diagram. 


Table 5.—Production, disposition, and stocks of tungsten products in the United States 
(Thousand pounds of contained tungsten) 


Hydrogen Tungsten carbide 


and powder 
5 Made Crushed Chemicals Other? Total 2 
metal metal ¿star 
powder powder line 
1974 
Gross production during year --.... 15,284 9,824 3,167 6,002 1,559 35,786 
Used to make other products listed 
here — — =~ 10,499 Ge 161 4,995 1 15,655 
Net productio[l 22222 4,735 9.824 3,006 1.007 1.558 20,131 
Disposition: 
To other processors 1,963 49 W 103 2,360 4,475 
To end-use consumers ........ 8,303 7,688 754 772 369 17,883 
To make products not listed on 
this table 222 2, 069 2,359 W W 2,231 6,659 
Producer stocks, Dec. 31 .........- 1,908 635 515 338 233 8,628 
1975 
Gross production during year ..... 9,782 7,022 1,716 8,697 1,108 23,325 
Used to make other products listed 
ECB; aA 7,167 EN 249 3,275 (3) 10,691 
Net production 2,615 7,022 1,467 422 1,108 12,684 
Disposition : 
To other processors 1,101 226 329 101 884 2,592 
To end-use consumers 4,783 5,589 383 319 197 11,272 
To make products not listed on 
this table ___ 723 1,331 1,168 9 a 8,231 
Producer stocks, Dec. 14122 1,998 707 598 352 322 3,976 


W Withheld to avoid disclosing individual company confidential data; included in “Other.” 

1 Includes ferrotungsten, scheelite (produced from scrap), nickel-tungsten, self reducing oxide, 
pellets, and quantities indicated by symbol W. 

3 Data may not add to totals shown because of independent rounding. 

? Less than 16 unit. 
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STOCKS 


Reported stocks of tungsten concentrate 
held at domestic mines at yearend 1975 
increased slightly, and tungsten concen- 
trate held by consumers increased 20% 
during the year. Stocks of APT rose 60% 


over those of 1974. Producer's stocks of 
intermediate tungsten products increased 
10% while consumers stocks of inter- 
mediate products decreased slightly as 
indicated in tables 1, 5, and 6. 


Table 6.—Consumption and stocks of tungsten products in the United States, by end use 
(Thousand pounds of contained tungsten) 


forro Tungsten Tungsten Other 
End use tungsten ! metal carbide tungsten Total 
powder? powder materials 
1974 
Steel: 
Stainless and heat resisting 142 Sa ee 116 258 
WITT 245 W s 396 641 
. osas 1,402 Due E 642 * 2,045 
Cast irons AAA eem Ses 1 — S 
Superalloyhs no 128 138 W 341 607 
Alloys (excludes steels and superalloys) : 
Cutting and wear-resistant materials W 3,683 8,216 340 12,239 
Other alloys 5 ____ 94 946 48 138 1,658 
Mill products made from metal powder W 2,673 W ^ 2,678 
Chemical and ceramic uses 5 Ge M 159 159 
Miscellaneous and unspecified .............--- 4 14 256 1 2765 
E A A Z 2,016 7,454 8,952 4 2,134 20,556 
Consumer stocks, Dec. 31, 1974222 491 622 1,078 580 2,771 
1975 
Steel: 
Stainless and heat resisting .--omomooooo 86 m z6 72 158 
Aloy AAA AA 69 as ON 70 139 
OO leis ß y 566 a SE 326 892 
, . . S SS M M 
Superalloys ... . 22222222222-2-- 77 69 9 283 879 
Alloys (excludes steels and superalloys) : 
Cutting and wear-resistant materials = 2,316 5,709 330 8,355 
Other alloys 5 2222222222222 103 518 268 128 1,017 
Mill products made from metal powder Bé 1,490 W e 1,490 
Chemical and ceramic uses 2 SE Sé W 310 810 
Miscellaneous and unspecified -_. 222222 1 6 153 80 190 
TOA lustro sis 906 4,399 6,130 1,499 12,934 
Consumer stocks, Dec. 31, 1975222222 231 718 1,247 562 2,753 


W Withheld to avoid disclosing individual company confidential data, included in “Miscellaneous and 


unspecified." 
1 Includes melting base self-reducing tungsten. 


2 Includes both carbon-reduced and hydrogen-reduced tungsten metal powder. 

3 Includes tungsten chemicals, natural and synthetic scheelite, tungsten scrap, and other. 
* Data may not add to totals shown because of independent rounding. 

5 Includes welding and hard-facing rods and materials and nonferrous alloys. 


PRICES AND SPECIFICATIONS 


The average value of tungsten concen- 
trate shipped from domestic mines and 
mills, as reported to the Bureau of Mines, 
increased 11% compared with that of 
1974 to $84.05 per short ton unit of WOs 
in 1975. Excess tungsten concentrate for 
domestic use was purchased from GSA 
during the year at prices, ex-duty, ranging 
from $74.78 to $88.66 per short ton unit. 
The price of tungsten concentrate pur- 
chased for export ranged from $76.05 to 


$89.75 per short ton unit. In February 
and in May, excess stockpiled tungsten 
concentrate was awarded for Government 
defense contracts at an average price of 
$87.79 and $86.52 per short ton unit, 
respectively. 

As quoted in the Metal Bulletin (Lon- 
don) and reported in Metals Week, the 
European price of tungsten concentrate 
shown in table 7 remained relatively stable 
throughout the year and ranged from a 
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high of £45.50 per metric ton unit in Feb- 
ruary (about $94.73 per short ton unit 
depending upon the prevailing rate of 
currency exchange) to a low of £36.75 
per metric ton unit (about $73,30 per 
short ton unit) in July. 

The price of APT delivered to large- 
volume contract customers was $116.50 
per short ton unit at the beginning of 
1975. The price decreased to $110 per 
short ton unit in April and to $106 per 
short ton unit in August. The price of 
*Blue Oxide" remained at $2 per short 
ton unit above the APT price plus a 1% 
surcharge to cover processing losses. 

In January a conversion fee of $17 per 
short ton unit was charged for “toll” 
processing tungsten concentrate to APT 
at a recovery rate of about 96%. In July 
the tolling charge was increased to $18.50 
per short ton unit. 
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The price of hydrogen-reduced tungsten 
metal powder (99.99% purity), f.o.b. ship- 
ping point, as quoted in Metals Week, 
ranged from $10.21 to $12.01 per pound 
of contained tungsten during 1975. Within 
this range the price was primarily de- 
pendent upon the powder particle size 
(Fisher number). 

UCAR  ferrotungsten, a proprietary 
high-purity ferroalloy containing 90% 
tungsten, was quoted at $8.20 per pound 
of contained tungsten through April. The 
price was reduced to $7.75 per pound in 
May and remained at this level through- 
out the remainder of 1975. 

The price of scheelite concentrate (cal- 
cium tungstate) for direct addition to steel 
melts was believed to be comparable with 
the data reported in table 7. 


Table 7.—Monthly price quotations of tungsten concentrate in 1975 
Wolfram and scheelite: 


London market, pounds 
sterling per metric ton 


Equivalent quotations, dollars p 


short ton unit of WOs, 65% basis 1 
| Month unit of WOs, 65% basis 
Low High Low High Average 3 

ae,, . £87.00 £39.50 $78.31 $85.34 $80.91 
February 2222 41.00 46.50 88.3 94.73 91.58 
Maren 2222222222 39.00 43.50 85.38 95.92 92.29 
Ill! ⁵³AAA SSS 39.00 43.50 84.91 93.58 89.87 
May eer 41.00 43.50 86.55 92.67 90.07 
PUNE culiacan 37.00 42.50 75.22 89.31 81.92 
//öĩê1e anana 36.75 40.50 73.30 80.04 76.89 
August oscars 40.50 42.50 77.30 82.07 79.79 
September -.... 41.00 43.50 77.07 83.27 80.51 
Oetober 2 40.50 43.50 75.93 81.12 78.65 
November 39.50 43.50 74.25 80.74 77.45 

ember en 42.00 44.00 77.02 80.71 78.86 


1 Equivalent high and low quotations as reported in Metals Week from biweekly Metal Bulletin 
(London) data: Dependent upon the prevailing rate of currency exchange. 
2 Arithmetic average of weekly quotations. Equivalent 1975 average price, excluding duty, $88.19 per 


short ton unit. 


FOREIGN TRADE 


Exports.—Tungsten concentrate exports 
during 1975 increased 11% compared with 
that of 1974 and continued to represent 
excess material purchased from GSA stock- 
piles. Ferrotungsten exports rose 74% 
while exports of APT more than doubled. 
Exports of WC powder, primarily to Can- 
ada (30%), Mexico (19%), West Ger- 
many (10%), Italy (9%), and Iran 
(8%), decreased 61% during 1975. 

Exports of unwrought tungsten metal 
and alloys in crude form, waste, and scrap 
increased 22% to 867,798 pounds, gross 
weight, valued at $2,129,247.. This ma- 
terial was shipped primarily to West Ger- 
many (6896), Belgium- Luxembourg (8%), 
and Canada (7%). Tungsten and tung- 
sten alloy powder exports decreased 43% 
during the year to 784, 635 pounds, gross 


weight, valued at $5,564,426. Israel 
(59%), Canada (8%), West Germany 
and Belgium-Luxembourg (7% each), Aus- 
tria and Singapore (5% each), and the 
United Kingdom (396) were the principal 
recipients. 

Exports of tungsten and tungsten alloy 
wire decreased 41% to 159,098 pounds, 
gross weight, valued at $4,701,631 in 1975 
and were shipped primarily to Canada 
(23%), Belgium-Luxembourg (15%), Is- 
rael (11%), and Japan (9%). Wrought 
tungsten and tungsten alloy exports fell 
21% during the year to 229,489 pounds, 
gross weight, valued at $2,440,968. Most of 
these exports were shipped to West Ger- 
many (60%), Canada (12%), and to the 
United Kingdom and Belgium-Luxembourg 
(9% each). 
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Table 8.—U.S. exports of tungsten ore and concentrates, by country 
(Thousand pounds and thousand dollars) 
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1974 1975 
Country 
Gross Tungsten Gross Tungsten 

weight content! Value weight content! Value 
Belgium- Luxembourg a =a —- 1 (3) 4 
p, nr EO 10 5 28 NR us ae 
KEE, A . 110 57 199 119 62 888 

Germany: 

Bast EE ER 276 142 33 zu SC s 
West md 88 1.258 649 2, 468 1,228 681 8,875 

¡A A SC Së EES 7 8 4 
JADAN asc ads 65 33 E iss TN 
Netherlands ... .. En 392 208 1,237 1,191 614 3.756 
Sweden 2 55 28 111 Se za Sa 
United Kingdom 136 70 362 11 6 19 
S ta 2,301 1,187 4,885 2,552 1,816 8,082 


1 Tungsten content estimated by multiplying the gross weight by a factor of 0.516 equal to 0.65 
(to convert from 65% to 100% WOs basis) times 0.7981 (to convert from WOs to W basis 


than 1⁄4 unit. 


Table 9.—U.S. exports of ferrotungsten, by country 


Country Gross 

weight 

(pounds) 

Canas 8,327 
India 21-25-52 0e 8 500 
l eo eee Eee = 
SA 10,572 
Total A A 19,399 


(pounds) 
6,661 
400 
8,458 
15,519 


1975 
Estimated 
Gross 
Value weight tungsten 
(pounds) (pounds) 
$34,952 32,906 26,325 
2,948 = ee 
E 868 694 
177,061 DE ge 
214,961 33,774 27,019 


1 Estimated tungsten content obtained by multiplying the gross weight by 0.80. 


Table 10.—U.S. exports of ammonium paratungstate, by country 


Country Gross 
weight 
(pounds) 
Australia 222 1,000 
El Salvador . ee en 308 
Germany, West 2 = 
Jamie EE 47,097 
Japan ociosa ad 88,563 
Mexico 22222 0 
Netherlands .........-----.----—-- 2,100 
ew JJC ⁵˙²·. A da an = 
Philippines 2 248 
bg MR A ICA P HEUS 178 
t!!! 86,420 


1974 


Estimated 


tungsten 
content 1 
(pounds) 


707 
218 
33,279 
23,716 
1,485 
1,484 
175 

50 
61,064 


1976 
Estimated 

Gros 
Value weicht tungsten 
(pounds) (pounds) 
$18,950 ex =s 
1,128 = = 
163,470 44,700 31,885 
SS 810 219 
42,952 Sa == 
8,125 =- eo 
7,665 143.500 101.857 
SS 183 130 
1,686 122 86 
1,244 — oe 
245,215 188.815 133,417 


1 Estimated tungsten content obtained by multiplying gross weight by 0.7066. 


Value 


$131,622 
4,990 


136,612 


Value 


$277,084 
4,004 
648,688 
2,300 
1,021 


928,042 


1414 MINERALS YEARBOOK, 1975 


Table 11.—U.S. exports of tungsten carbide powder 
„„. a —— ` 


1974 1975 
Country Gross Estimated Gross Estimated 
(weight, SEH Value weight tungsten Value 
pounds? (pounds) (pounds) (pounds) 
Angola -.--~--~.--....--~-------- 1,450 1,131 $6,525 SS Se E 
Argentina ` —— l 7,252 5,656 87,997 1,582 1,234 $20,194 
Australia 26,385 20,580 201,013 2,261 1,764 22,085 
Austria - 40,756 31,790 304,953 2,200 1,716 20,900 
Po gium- tüxemboung — 21,826 17.024 186,195 24,701 19,267 152,792 
1202 -.-.--.------------------------ -- =- M 25 19 ; 
Brazil A À— 15,255 11,899 16,122 11,089 8,649 83,137 
Canada ocio 771,616 601,860 2,214,896 340,524 265,609 2,877,549 
le. erer 2,919 2,277 17,850 254 198 8,500 
Colombia 22222 EM is Gs 57 44 ,695 
Costa Rica 2,592 2,022 16,238 400 312 ,100 
Denmark A 3,901 3,043 27,287 4,359 3,400 35,003 
%% AA Es ge —— NT 60 47 1,105 
FC ³˙¹ꝛꝛꝛꝛ ĩ˙ .  — — 7,639 5,958 69,380 32,757 25,550 246,448 
Germany, West. ccu 8 126,252 98,477 926,586 115,693 90,240 682,369 
Indonesia 5.000 3,900 568 
LE, EE 36,797 28,702 55,275 88,513 69,040 65,719 
ß, os 7,430 5,795 76,508 550 429 5,0 
0 o RA mum 8 83,869 65,418 516,840 38,771 30,241 320,807 
CC AAA A 59,043 46,054 598,970 105,137 82,008 604,614 
Japan 241,883 188,669 1,805, 176 4,361 3,402 40,168 
Kuwait SEN == SN 100 78 1,994 
Mexico ......--.-----—--- 5 758,204 591,399 742, 770 214,164 167,048 727,655 
Netherlands . .. 516,253 402,677 842,250 43,601 34,009 323,062 
New Zealand * m AG 10,081 7,863 26,007 
Nigeria EE 1,200 936 8,856 8,182 6,382 12,695 
p ns M s ee 5,593 4,363 6,806 
p 2, 000 1,560 1,350 = ETE m 
Ee 14,460 11,279 24,480 10,907 8,507 9,196 
Philippines 2222222 ais ES 6,189 4,827 56,746 
ß 80 62 858 == = == 
Qatar — ————— — Áo ——— R 2,500 1,950 5,000 1,800 1,404 2,084 
Singapore 688 537 7,216 4,250 3,315 27,709 
South Africa, Republic of 10,917 8,515 91,860 21,700 16,926 124,358 
Southern Asia, n. e.ss = az bz 4,000 3,120 1,902 
SDAIN EE 25,837 20,153 196,358 14,312 11,163 161,700 
il ³ ASA * ja 600 468 1,000 
Sweden ee 335 261 4,351 8,080 6,302 76,503 
Switzerland 2 37,784 29,472 308, 237 14,528 11,332 164,704 
Taiwan A A kuu adi uoc 486 379 5,146 1,125 878 12,790 
Thailand: AS 8,711 2,894 2,121 as as SS 
Trinidad and Tobago pa E T 818 248 2,989 
Turkey 22 . L i reru = ech Se 550 429 7,601 
United Kingdom anan en 93,347 72,811 §47,301 8,833 6,890 98,002 
Venezuela `... . . en 6,533 5,096 12,557 100 78 1,095 
Yemen Arab Republic .......-..-- 4,102 3,200 736 Sc Ge eis 
T'otàl AAA IE 2,940,302 2,293,436 9,439,426 1,152,307 898,799 6,537,155 


1 Estimated tungsten content obtained by multiplying gross weight by 0.78. 
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Table 12.—U.S. exports of tungsten and tungsten alloy powder 
1974 1975 
Estimated Estimated 
Country Gross Oss 
weight REEN Value weight pos ddr Value 
(pounds) (pounds) (pounds) 

Argentina 2222222222 53 42 $1,371 1,000 800 $10,706 
Australia `. 2222 12,582 10,066 80,254 1,170 936 10,508 
Ati tapas 35,41 28,32 231,996 39,463 31,571 267,249 
Belgium- Luxembourg 27,514 22,011 146,968 54,623 43,699 377,315 
ß . Rea 1.272 1,018 10,281 508 406 4,023 
f —TVT—T—0—0—T—0 Lr 135,690 108,552 806,807 63,707 50,966 640, 365 

Denmark S = 1,097 878 9,00 
Finland. fos ee ee 22,044 17,635 114,681 9,038 7,230 65,041 
France NN NN NN 8,061 2,449 29,100 1,048 838 15,193 
Germany, West 53,105 42,484 361,092 51,905 41,524 123,341 
Nl... EE Z LS s 2,075 1,660 10,028 88 80 1,010 
ae annMMiMiMMiiħiħħħŘ 400 32 5880 2,240 92 2,118 
Israel 506,512 405,210 3, 399, 746 460,224 368,179 3,322,663 
laly ao o is tara 2, 2,227 31,846 9,180 7,344 196 
/ À 253,118 202,494 1,482,569 11,022 8,818 62,500 
Mexico 7,57 6,060 40,649 3,410 2,728 83,139 
Netherlands 110,000 88,000 375,800 Se TM E 
ern AA 15 12 1,750 » m 
Singapore RN __ 76,836 61,469 479,938 40,000 32,000 265,232 
Spain 110 8 1.298 294 23 1,474 
Switzerland __ 15,896 12,717 96,188 4,574 8,659 80,670 
Taiwan 283 226 4, 650 2,000 1,600 28,590 
United Kingdom 120,789 96,631 742,622 27,194 21,755 208,831 
Venezueokeea alda 1,375 1,100 16,168 900 720 9,762 
Total A EE 1,888,643 1,110,914 8,468,182 784,635 627,708 5,564,426 


1 Estimated tungsten content obtained by multiplying the gross weight by 0.80. 


Imports.—Imports for consumption of 
tungsten concentrate fell 41% compared 
with that of 1974, and totaled nearly 6.6 
million pounds of contained tungsten. The 
major suppliers were Canada (24%), 
Peru (13%), Bolivia (12%), Thailand 
(10%), and the Republic of Korea (8%). 

Imports of WC during the year, pri- 
marily from West Germany (55%), Can- 
ada (25%), and Sweden (15%), de- 
creased 1% and totaled 163,925 pounds 
of contained tungsten valued at $1,669,533. 
Imports of tungsten waste and scrap con- 
taining over 50% tungsten fell 59% dur- 
ing 1975 and totaled 68,959 pounds of 
tungsten valued at $294,139. This ma- 
terial was imported from the United King- 
dom (26%), France (2496), West Ger- 
many (14%), Sweden (13%), Japan and 
Canada (896 each), and the Netherlands 
(7%). Imports of unwrought tungsten 
(except alloys) in lump, grain, and powder 
rose by a factor of almost eight to 201,437 
pounds of contained tungsten valued at 
$1,865,507 and were received mainly 


from West Germany (7196) and Japan 
(2596). Wrought tungsten imports in 1975 
decreased 4896 and totaled 12,716 pounds 
valued at $1,198,891. Japan (3996) and 
Austria (3096) were the primary suppliers. 

Imports of tungsten material classified 
as “metal-bearing materials in chief value 
of tungsten" fell 6596 and totaled 70,991 
pounds of contained tungsten valued at 
$280,186. Imports were received from 
Thailand (5496) and from the Republic 
of Korea (4696). Most of the material im- 
ported under this classification was be- 
lieved to be synthetic scheelite. Imports 
of ammonium tungstate decreased 21% 
during the year and totaled 834,546 
pounds of contained tungsten valued at 
$5,035,941. The Republic of Korea (67%) 
and Japan (25%) were the major 
suppliers. 

Calcium tungstate imports in 1975, all 
from West Germany, increased 2396 and 
totaled 37,819 pounds of contained tung- 
sten valued at $576,533. 
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Table 13.—U.S. imports * of tungsten ore and concentrates, by country 
(Thousand pounds and thousand dollars) 


1974 1975 


Country 
Gross Tungsten Gross Tungsten 
weight content Value weight content Value 
Argentina 62 80 116 

Australia 161 87 279 707 390 1,995 
Belgium-Luxembourg ........... a 83 18 28 ES Së Ge 
LE 4,259 2,881 8,688 1,888 1,087 4,868 
JJ ͤ A 523 297 1,178 336 187 1,012 
Burma E —— 892 205 563 308 160 815 
SEH 5 — 3,202 1,648 6,494 15 1.585 7,769 
China, People's Republic of ....... 584 811 1,174 715 587 2,176 
Francë ß ssaa 464 136 2 388 116 0 
Germany, West 226 71 146 > os -- 
cut A A Ó————— 882 154 21 159 28 4 
JUDA WEE 81 46 258 88 50 198 
Korea, Republic of 741 419 1,778 927 530 2,832 
VC 0 Y 0 0 Y O UD e UD CP QD Y OSGOOD wa 298 170 372 120 70 1 8 
///; Q» AA ³ m . asas 649 336 1.475 983 419 1,914 

Netherlands AA 80 74 u 
OM WEEN 2,322 1,309 5,075 1,509 862 4,143 
A IRA 2,779 1,635 6,940 197 1,164 
AT, TEEN 462 1,058 TR da di 
South Africa, Republic of .......- 224 114 352 88 27 68 
South-West Africa, Territory of .. Ka SS ne 88 50 195 
Spain ......... EES 176 95 298 24 14 66 
weden JVC E 66 86 78 ER eu ^ 
Tawa meme mc = = 23 124 
Thailand `... eem et e Nu EN eee 8,234 1,655 5,732 1,255 673 3,033 

Uganda ..... . cr — - Ee 18 
United Kingdom 94 53 257 33 19 107 
gire . . 168 88 212 109 58 236 
TOU] »,! Zi Le T> 22,541 11,786 43,068 13,964 6,908 33,493 


1 Data are “general imports; that is, they include tungsten imported for immediate consumption 
plus material entering warehouses. 


Table 14.—U.S. imports for consumption of tungsten ore and concentrates, by country 
(Thousand pounds and thousand dollars) 


1974 1975 
Country Gross Tu 
ngsten Gross Tungsten 
weight content Value weight content Value 
Argentina 2222222222222 38 19 7 
Allr ra 161 87 279 707 390 1,995 
Belgium-Luxembourg .........--.-- 8 2 

e 3,749 2, 065 7,389 1,433 787 8,889 
Brězil eege ee 468 266 1,094 6 188 1,012 
Bunt ninan 392 205 563 308 160 815 
feine EE 3,177 1,633 6,400 8,889 1,600 7,862 
China, People's Republic f SEI 811 1,174 569 810 1,762 
rance usasqaña ee ts E Ho 388 116 500 

Germ / AAA " 
Guatemala S EE XN — e 1806 170 229 
Arn a m Sa edes 22 12 21 
Korea, Republic of 22 644 864 1,478 898 514 2,744 
Malaysia EEN 298 170 372 120 70 178 
Mexico ....-.----------------—-——- 649 810 wel 988 419 1,914 

TK, TEE " 
acum MM cx RETE 2,440 1,376 5,413 1,518 866 4,166 
da e 8 2,779 1,635 6,940 197 1,164 
VCC y 114 62 53 27 ë 

—— 224 | 
South Africa, Republic oF 111112 176 8 2958 24 H 66 
r . sas 66 36 78 em 24 M 
Thailand c 2,991 1.527 5,114 1.217 629 2.901 
FTT 94 53 257 33 1$ 107 
JJ NOE 94 

JJ PROSPER 168 88 212 109 58 286 
Pas ERR NON DONEC ð ; MP RM y Rc Ri 
Total ninia 20,742 11,096 40,696 13,277 6,570 81,665 


1 Adjusted by the Bureau of Mines. 
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Table 15.— U.S. imports for consumption of ferrotungsten, by country 


1974 1975 
Country Gross Tungsten Gross Tungsten 
weight content Value weight content Value 

(pounds) (pounds) (pounds) (pounds) 
AA! ĩð2A 8 288,258 235, 358 $938,373 158,989 131,609 $836,391 
Brazil A Ae 50,706 85,606 103,202 SMS ME = 
Canada .... .. À. 64,955 51,223 204,921 sa ER — 
France sl ee 143,299 111,871 415,003 44,092 84,058 225,703 
Germany, West „n=. Z< Sé e 22,046 18,122 107,398 
Japan “euros toni ds SO mE Ges = 44,092 85,331 204,528 
Pers, 8 77,161 63,856 219,466 11,023 9,222 59,429 
Sweden 22 54, 625 38, 965 116,024 Pi Sa sde 
United Kingdom 830,061 271,544 1,082,217 232,052 189,940 1,108,729 
Total aiii 1,009,065 807,923 3, 029,206 512,294 418.282 2,642,178 


Table 16.—U.S. imports for consumption of tungsten and tungsten carbide forms 
(Thousand pounds and thousand dollars) 


Ingots, shot, bars, Wire, sheets, and other Total 
Year and scrap forms, n.s.p.f. 
Quantity Value Quantity Value Quantity Value 
1978 eo eck 780 1,431 703 3,516 1,433 4,947 
IOTA oaocaiannnisa 680 1,823 1,782 7,545 2,462 9,368 


1975 s... s 2 488 2,548 1,460 8,556 1,898 11,104 
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Table 17.—U.S. import duties on all forms of tungsten 


Tariff 
classifi- 
cation 


601.5400 
603.4500 


607.6500 


629.2500 


629.2600 


629.2800 


629.2900 
629.3000 
629.3200 


629.8300 


629.3500 
416.4000 


417.4000 
418.3000 
420.3200 
421.5600 


422.4000 


422.4200 


428.9200 


Article 


Tungsten ore ..........--- 


Other metal-bearing mate- 
rials in chief value of 
tungsten. 

Ferrotungsten L 


Waste and scrap containing 
by weight not over 
50% tungsten. 

Waste and scrap containing 
by weight over 50% tung- 
sten. 

Unwrought tungsten, except 
alloys, in lump, grain and 
powder. 


Unwrought tungsten, ingots 
and shot. 

Unwrought tungsten, n.e.c . 

Tungsten alloys, unwrought, 
containing by weight not 
over 50% tungsten. 

Tungsten alloys, unwrought, 
containing by weight over 
50% tungsten. 


Wrought tungsten .....-..-- 
Tungstic acid 


Ammonium tungstate ..... 
Calcium tungstate 
Potassium tungstate e 
Sodium tungstate 


Tungsten carbide ......... 
Other tungsten compounds 


Mixtures of two or more in- 
organic compounds in chief 
value tungsten. 


Rate of duty effective Jan. 1, 1976 


Prevailing ! 


25¢ per pound on tung- 
sten content. 

216 per pound on tung- 
sten content and 10% 
ad valorem. 

21¢ per pound on tung- 
sten content and 6% 
ad valorem. 


Lass OO ARA cce. 
10.5% ad valorem .....- 


21é per pound on tung- 
sten content and 12.5% 
ad valorem. 


10.5% ad valorem ...... 


12.5% ad valorem ...... 

216 per pound on tung- 
sten content and 6% 
ad valorem. 

12.5% ad valorem 


2146 per pound on tung- 
sten content and 10% 
ad valorem. 


Esc OO: ete he wee ew 
HR, WEE 
IA OO 8 
S= sS LO? eases D 


21¢ per pound on tung- 
sten content and 12.5% 
ad valorem. 

21¢ per pound on tung- 
sten content and 10% 
ad Morem 

/ acción 


Statutory 


506 per pound on tung- 
sten content. 

60€ per pound on tung- 
sten content and 40% 
ad valorem. 

60¢ per pound on tung- 
sten content and 25% 
ad valorem. 


Do. 
50% ad valorem. 


60% per pound on tung- 
sten content and 50% 
ad valorem. 


50% ad valorem. 


60% ad valorem. 

60e per pound on tung- 
sten content and 25% 
ad valorem. 

60% ad valorem. 


Do. 
60e per pound on tung- 
sten content and 40% 
ad valorem. ; 


O. 

60e per pound on tung- 
sten content and 50% 
ad valorem. 

606 per pound on tung- 
sten content and 40% 
ad valorem. 

Do. 


1 Not applicable to most centrally controlled economy countries. 
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WORLD REVIEW 


The Committee on Tungsten of the 
United Nations Conference on Trade and 
Development (UNCTAD) met in late 
July 1975 to discuss methods of stabiliz- 
ing world tungsten prices with a system 
of minimum and maximum prices. The 
Committee staff continued to canvass, tab- 
ulate, and publish detailed statistics on 
tungsten production, consumption, and 
trade in its quarterly bulletin, “Tungsten 
Statistics." * Copies of these reports are 
available from the United Nations Sales 
Section, Palais de Nations, CH-1211, Ge- 
neva 10, Switzerland, at a price of $3 
each. 

A meeting of several major world tung- 
sten producers was held in La Paz, Bo- 
livia, in April 1975 at which the Primary 
Tungsten Association (PTA) was estab- 
lished.* The PTA is comprised of the 
Associacion Nacional de Mineros Medi- 
anos, Cámara Nacional de Minería, and 
Corporación Minera de Bolivia (all from 
Bolivia); Beralt Tin and Wolfram (Portu- 
gal) SARL, and Minas de Borralha (Por- 
tugal); Minero Perú Commercial (Peru); 
Peko-Wallsend Ltd. (Australia); Mine- 
racáo Acauan Indústria e Comércio S.A. 
(Brazil); Société Minière d'Anglade 
(France); Société Miniére du Rwanda 
(Rwanda); Coto Minero Merladet S.A. 
and Compania Minera Santa Comba S.A. 
(Spain); and Société Zairoise Miniére et 
Industrielle du Kivu (Zaire). The Si- 
american Mining Enterprise Co., Ltd. 
(Thailand) and the China Council for 
the promotion of International Trade (the 
People's Republic of China) have ob- 


Table 18.—Tungsten: 


server status. PTA established its head- 
quarters in London. 

The PTA held a meeting in June prior 
to the intergovernmental meeting in Ge- 
neva of the UNCTAD Committee on 
Tungsten. The PTA's stated purpose was 
to develop a producer program for price 
stabilization and/or an international tung- 
sten commodity agreement (such as the 
Lead-Zinc Study Group and the Inter- 
national Tin Council) to be presented 
before the Committee on Tungsten for 
UNCTAD endorsement and imple- 
mentation. 

Although PTA is an international group 
of tungsten-producing companies, as op- 
posed to the UNCTAD Committee on 
Tungsten, which is an intergovernmental 
group, members from some countries 
attended both meetings. 

U.S. tungsten producers were invited to 
attend meetings of the PTA but declined 
and cited U.S. antitrust regulations that 
prohibit participation in meetings to fix 
(stabilize) prices. 

Comprehensive evaluations of the 
status of WC powder metallurgy in Poland 
and India were released during the year.“ 


3 UNCTAD Committee on Tuto Nai 
5 Tungsten Statistics 


4 Clarfield, K. W., S. Jackson, J. Keeffe, M. A. 
Nobel, and A. P. Ryan. Eight Mineral Cartels: 
The New Challenge to A Nations. 


(Published by Metals Week, a McGraw-Hill pub- 
lication). p d p 169.173, 175-177. 
5 Nayar, Present Status of Powder Metal- 


lurgy in india. quee J. Powder Met. & Powder 
Tech., v. 11, No 2, April 1975, pp. 85-94. 
Rutkowski, W. Powder Metallurgy in Poland. 
. J. Powder Met. & Powder Tech., v. 11, 
„ July 1975, pp 205-206. 


World mine production by country 


(Thousand pounds of contained tungsten) 1 


Country 
North America: 


Canada 9 


South America: 
Argentina 
Bolivia š 
Brazil 4 


See footnotes at end of table. 


Guatemala Bee 


1973 1974 1975 P 

meen em 3,680 2,822 2,369 
— r 95 14 

3 767 681 611 
cs 7,576 7,381 5,588 
ee 183 117 e 130 
3 4.264 4.471 5.476 
Gieres r 2,319 2,189 2,496 
TR 1,896 1.519 1.283 
Só 175 175 175 
— r 1,547 1,307 e 1,900 
3 3,336 3,280 3,082 
— 690 654 734 
A 478 366 e 310 
3 16.300 16,800 17,200 
—À 44 e 85 
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Table 18.— Tungsten: World mine production by country—Continued 
(Thousand pounds of contained tungsten) 1 


Country 1973 1974 1975 P 
Africa: 
O A A A ss pat 3 (9) el 
Rhodesia, Southern? ............--- GE 339 201 84 
Rwanda 2232222222222 EES 666 553 937 
South Africa, Republic f 22222222 1 Ga 25 
Southwest Africa, Territory of? . 49 = 16 
Tanzanie 2s ek A A Su 2 1 el 
Ul!!! 8 uua 240 240 240 
111111 AA ͥ i 582 482 548 
Asia: | 
Bull a 1.133 750 538 
China, People's Republic of ° e En 17,600 18,700 19,800 
I.... A y a r 28 27 e 60 
lll oa r 1,916 1,785 1,694 
Korea, Northern r 4,740 r 4,740 4,740 
Korea, Republic ff 4,504 5,046 5,299 
A I T T ] ̊ ũ ͤ i oa r 298 289 233 
Thallangdndnnnnnsdsss Si iri ee r 5,295 4,486 8,609 
Oceania: 
,, ß ß ß r 2,915 2,439 8,879 
New Zealand . NEE eh E m 2 9 e10 
Total 2 E CÓ r 83,612 81,509 82,580 


e Estimate. P Preliminary. T Revised. 

1 Conversion factors: WOs to W, multiply by 0.7931; 60% WOs to W, multiply by 0.4758. 

2 Producers' shipments; actual production data are not officially reported, but available company 
figures indicate a substantial difference between actual output and shipments in some years. 

3 Data presented are sum of production reported by COMIBOL and exports credited to medium 
and small mines. 

* Figures exceed those reported in official Brazilian sources, these sources do not include produc- 
tion by small mines, which in aggregate apparently are substantial. 

Revised from zero. 

% Less than 1⁄4 unit. 

7 Production from Beardmore mine only, and are for the year ended September 80 of that stated. 

8 Data are for the South West Africa Co. Ltd. only, and for the year ended June 30 in the case 
of 1978. The 1975 figure covers the year ended December 31. 


Table 19.—Tungsten: World concentrate consumption, by country 
(Thousand pounds of contained tungsten) 


Country 1 1978 1974 1975 P 
Actual consumption: 
,, . geg 88 88 e 88 
Ustia eer 2,469 2,310 2,006 
Czechoslovakia 2222222 r 2,866 r 2, 745 2,700 
Fpgnee oracion aaa 8,854 8,926 8,058 
Japan EE r 7,535 6,466 8,765 
Pl a 703 831 708 
Sweden ....... nnn. rad 5 3,223 3,702 8,452 
United Kind . . mme eism mamme r 7,983 6,116 5,831 
United States EE EECH 15,886 16,298 14,012 
Apparent consumption, excluding stock variations: 3 
Aentinnaanss „ au s 115 150 110 
Belgium- Luxembourg 346 313 298 
reesen ͤ e ee ee ee EEN 562 386 875 
China, People's Republic of *3 822 4,500 4,500 4,600 
Germany: 

East A . . A 650 600 0 
West E mymtxs u 2 SS eaa 4,068 2,863 

Hungary EE 
Indis ud n 8 r 835 326 810 
NS ) ) ͤ“⁶ũ AA.... 8 198 315 165 
Korea, North 13 3822222222222 8,500 8,500 3,500 
Korea, Republic of ei ee EN En r 500 1,400 1,500 
Netherlands 1.971 4,491 4,165 
Poland. A 5,148 3,730 8,549 
South Africa, Republic of è 222222222 573 r 573 550 
Span A A r 571 231 90 
¡> E 9h A NS, EES 14,800 14,900 14,900 
TOA. a ³ é ĩðͤ o r 84,857 82,015 72,695 


e Estimate. P Preliminary. r! Revised. 

1 In addition, the following countries may consume tungsten concentrate, but specific data are not 
available: Bulgaria, Canada, Denmark, Finland, Israel, Norway, Romania, Switzerland, and 
Yugoslavia. 

2 Production plus imports minus exports. 

3 Estimated by author. 

*Data represents tungsten concentrate consumed to make ammonium paratungstate at APT 
plant adjacent to Sangdong mine and mill. d 

Primary Source: UNCTAD Committee on Tungsten quarterly reports “Tungsten Statistics” and 
Annual Company Reports. 
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Australia.—King Island Scheelite, Ltd., 
a subsidiary of Peko-Wallsend Ltd., con- 
tinued to account for most of the Aus- 
tralian tungsten concentrate production 
from Scheelite ore grading 0.57% WO, at 
its underground operation on King Island, 
Tasmania.” Other minor reported tungsten 
production was from wolframite ores in 
Tasmania, Queensland, New South Wales, 
and Victoria. Some tungsten deposits also 
exist in Western Australia. At yearend, 
tungsten resources at King Island were 
increased to 7.7 million tons grading 0.8% 
WO:. 

Bolivia.— Empresa Nacional de Fundi- 
ciones (ENAF) evaluated the possibility 
of constructing a tungsten processing 
plant in Viacha about 10 miles south of 
La Paz. Initial plans indicate that the 
plant would be operated as a joint venture 
between ENAF and International Mining 
Co. with technical assistance from the 
United States. 

Brazil.—Mineragào Tomaz Salustino SA 
continued to mine tungsten concentrate 
in Rio Grande do Norte. Brejui Mineração 
e Metallurgia SA was formed to extract 
synthetic scheelite from tungsten mine tail- 
ings. A plant was scheduled to be con- 
structed in 1976 to process the tailings. 

A review of a detailed report on the 
Brazilian ferroalloy industry by Associagáo 
Brasileira de Produtores de Ferro Ligas 
(ABRAFE), including long-term ferro- 
alloy forecasts, was published. The review 
indicated that Brazil was close to self- 
sufficiency in the production of ferro- 
tungsten and would continue in this po- 
sition into the 1980's. Brazil may even 
become a net exporter in the future. 

Canada.—Tungsten concentrate pro- 
duced by the Canada Tungsten Mining 
Corp. Ltd. (CTMC) at Tungsten, North- 
west Territories, decreased 8% compared 
with that of 1974 and totaled 2.6 million 
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pounds of tungsten in 1975.” No byproduct 
copper concentrate was recovered during 
the year. The overall WOs recovery de- 
creased slightly to 71.1% compared with 
71.4% in 1974. The concentrator was op- 
erational 92.7% of the time and averaged 
490 tons per day. 

Because of metallurgical problems cre- 
ated by the presence of talc in the ore, 
scheelite recovery was lower than antici- 
pated. Many circuit adjustments were made 
during the year, and improved recovery 
was expected in 1976. Reserves totaled 
4,347,000 tons of scheelite ore grading 
1.6% WO; and 0.23% Cu at yearend. 

At Tungsten, work was started on an 
extension to the powerhouse and on con- 
struction of a new assay laboratory. Sec- 
tions of the main access road, damaged 
during the severe winter of 1974, were 
upgraded and drainage ditches were dug. 

Operations at CTMC's tungsten leach 
plant at North Vancouver, British Co- 
lumbia, were satisfactory with an overall 
recovery rate of 98.3%. 

Korea, Republic of.—During 1975, Ko- 
rea Tungsten Mining Co., Ltd. (KTMC), 
continued to be the country's major tung- 
sten producer and accounted for over 92% 
of the total production of the Republic 
of Korea. At yearend, KTMC was owned 
8.776 by the Republic of Korea Govern- 
ment (down from 15.596 in mid-1975). 
Data on Korean production and stocks of 
tungsten concentrate and estimated pro- 
duction of APT are indicated in the fol- 
lowing tabulation for 1975: 

d =< - 
nual Report 1974- 75. 32 S degt Australia). An 


Mining Magazine. TP ad Antimony quens 
35 SE in Bolivia. V. 134, No. 5, May 1976, p. 


K: Metal Bulletin EE ee die South Amer- 
1975. Brazii's Ou lloy Aims. No. 50, February 
pp. 
nada Tungsten Mining Corp. Ee (Toronto, 
Canada 1975 Annual Report. 9 pp 


Company 


Chongpung mine 2222222222222 
f . uasa cce MESE a 
Korea Tungsten Mining Co.: Sangdong mine 


Daewha 


Okbang Mining Co., Ltd 


Samyang mine 2222222222222 
San-Nae mine 2222222222222 
Other miscellaneous mines 22222222222 


* Estimate. NA Not available. 


Short tons (contained tungsten) 


Concentrate APT pro- 

Production Stocks duction * 

EE 18 NA > 
EEN 11 NA me 
5 2,481 NA 1,100 
33 4 NA does 
3 59 NA NE 
5 49 NA E 
EOM 29 NA ani 
SEE 2,695 890 1,100 
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Portugal. Production of tungsten by the 
major Portugese tungsten producer, Beralt 
Tin and Wolfram (Portugal) SARL, at 
the Panasqueira mine decreased 5% to 
slightly less than 2 million pounds of con- 
tained tungsten in 1975 due to absenteeism 
and a brief mine shutdown due to storm 
damage in December.“ Production was 
also affected by reduction in allowable 
working hours for underground workers 
introduced by the Secretary of State for 
Labor. The availability of local labor, fol- 
lowing an influx of immigrants from An- 
gola and Mozambique, improved, and 
contracts with Cape Verdean laborers were 
generally not renewed. 

Operation of the preconcentration plant 
at Barroca Grande and the mill at Rio 
continued to operate at satisfactory tung- 
sten recoveries. A new byproduct copper 
circuit at the Rio mill became operable 
in October. 

Rhodesia, Southern.— The Messina 
(Transvaal) Development Co., Ltd., con- 
ducted prospecting work on a low-grade 
tungsten ore zone on its Beardmore claims 
during the year and located some new 
mineralization, but no new ore bodies were 
identified.” The sand retreatment dumps 
were depleted in June, and in July the 
crushing and grinding plants at the 
Beardsmore mine and mill were recommis- 
sioned to treat lower grade ores. A total 
of 13,000 tons of slimes and 30,000 tons 
of sands were reprocessed, and 6,200 tons 
of ore were milled. Tungsten recovery re- 
mained satisfactory and 120 tons of concen- 
trate containing 44% WO, were produced. 

South-West Africa, Territory of.—The 
South West Africa Company Ltd. an- 
nounced plans to reopen its tin-tungsten 
operation at Brandberg West. Rehabilita- 
tion work on the plant, located 150 miles 
northwest of Windhoek, began in the latter 
part of 1974. By yearend 1974, 8,000 tons 
of ore had been stockpiled, reopening of 
the property was almost completed, and 
trial milling operations began. 

Recent exploration drilling adjacent to 
the Brandberg West mine indicated the 
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presence of about 660,000 tons of addi- 
tional ore. Total deposits in this area are 
estimated at 7.3 million tons of ore con- 
taining 0.24% combined tin and tungsten. 

Nord Resources Corp. continued to 
operate the Krantzburg scheelite mine and 
mill about 100 miles northwest of Wind- 
hoek and sold WO; concentrate to South 
Africa, the United States, and Western 
European countries during 1975.* 

Nord driled a new higher grade ad- 
jacent ore zone that should come into pro- 
duction in 1976. In addition, Nord has 
a larger lower grade ore zone in one area 
that, if worked, could be developed into a 
a large-scale mining operation. 

Turkey.—Initial production of tungsten 
concentrate from Etibank's scheelite mine 
at Uludag near Bursa was delayed by fire 
in February that severely damaged the 
mine infrastructure. Procurement and in- 
stallation of new shoring and equipment 
progressed, and the mine operation was 
scheduled to start in late 1976. Production 
in 1977 was expected to be about 75% 
of the annual rated capacity of 3,300 tons 
of tungsten concentrate containing about 
67% WO». 

U.S.S.R.—The Sandvik Group, head- 
quartered in Sandviken, Sweden, signed 
an agreement with Stankoimport, the 
U.S.S.R.’s foreign trade organization, to 
establish a $34 million cemented carbide 
cutting tool plant in Russia. 

Sandvik's participation will include sup- 
plying machines, equipment, and spare 
parts; supervising installation work; and 
training the personnel. The facility to be 
built in the Moscow district was scheduled 
to begin production of cemented carbide 
indexable inserts for cutting tools in early 
1976. For several years, the Sandvik Group 
has also been supplying tungsten carbide 
tools for the Soviet auto/truck industry. 

Development of an open pit tungsten- 
molybdenum deposit at the Tyrny-Auz 
complex in North Caucasus continued dur- 
ing the year. Exploration of a new tung- 
sten deposit in Buryat A.S.S.R. continued 
throughout 1975. 


TECHNOLOGY 


Methods of encasing a fissionable en- 
riched uranium oxide fuel were developed 
in which successive emitter layers of 
molybdenum (Mo), tungsten (W), and 
Mo-W were used. Recent developments in 
WC applications have included the use 


10 Beralt Tin and Wolfram Ltd. (London). 1975 
Annual Report. pp. 
he Messina (Transvaal) Development Co. 
Led. (obana sum, South Africa). 1975 Annual 
Report. 
12 Craft. Eu F. Tungsten in South-West Africa. 
Presentation to New York Society of Security 
Analysts. Aug. 22, 1975. 
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of tin-coated WC, WC catalysts, and 
hydrostatically compacted tungsten car- 
bide-cobalt (WC-Co) powders.? 

The results of a geochemical survey of 
the overburden of the Tungsten Queen 
mine in North Carolina, indicated that 
trace-element values in soil are related to 
major underlying tungsten mineralization.“ 

New ways to apply the proprietary proc- 
essing operation of Dynamet Technology 
Inc. to the development of tungsten 
carbide cutting tools by isostatic pressing 
techniques were evaluated.” 

Thin tungsten films were developed with 
a microscopic dendritic surface structure 
that may open a new market for tungsten 
in solar energy systems. International Busi- 
ness Machines Corp. (IBM) scientists dis- 
covered that vapor-deposited tungsten cap- 
tures 96% of the sunlight that reaches 
the film and can retain heat at operating 
temperatures of 925° F. This highly ef- 
ficient collecting surface could stimulate 
interest in solar heating technology.” 

Studies of the morphological changes 
that occurred during the reduction of WOs 
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to W metal powder indicated an initial 
reduction to large platelike whiskers of 
WO:..:2." The formation of whiskers of 
WO. is the controlling step in determin- 
ing the final particle size of tungsten 
powder. 

WC rolls have been developed that are 
a great improvement over chilled iron or 
steel rolls.“ Thermal fatigue laboratory 
tests and experience from other carbide 
applications indicated that a coarse WC 
grain grade was superior to medium or 
fine grain grades in hot rolls. 


13 Climax 1 Co. Tungsten News. No- 


vember 1975, 

14 Gair, Jo E., pP F. Windolph, Jr., and N. A. 
Wright. Preliminary Results of Geochemical Soil 
Survey, Hamme Tungsten District, North Carolina. 
Geol. Survey Circ. 711, 1975, 19 pp. 

15 Larson, R. Powder Metal Pro uction of Cut- 
ting Tools is Tested. Am. Metal Market, v. 82, 
No. 94, May 14, 1975, pp. 4, 

16 Iron Age. Techfront: Tungsten Finds a New 
1975 in 2 ar Energy. V. 216, No. 12, Mar. 24, 

p. 

17 Sarin, V. K. Morphological Changes Occurring 
NTE Reduction of WOs. J. Mater. Sci., v. ; 

4, April 1975, p. 593—598 

18 Edsmar. K. Experience With Carbide Rolls 
for Hot Rolling of Rods. Iron and Steel Eng., v. 
52, No. A April 1975, pp. 80-88. 
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Uranium 


By James H. Jolly * 
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Domestic uranium mine production (in 
terms of UsOs) was lower in 1975 owing 
principally to tlie mining of lower grade 
ores. Mining activity continued high and 
the gross ore tonnage produced was greater 
than that in 1974. The tonnage of ore 
milled increased significantly; however, the 
production of uranium increased less than 
1% owing to the lower grade of ore 
milled. Fifteen conventional mills and 2 
additional plants for recovery of uranium 
from in situ leach solutions and from phos- 
phoric acid operated in 1975, compared 
with 14 conventional mills operating in 
1974. 

Although mine and mill production con- 
tinued near the previous year's level, pro- 
duction was expected to increase rapidly 
in the next few years. A number of major 
new mines and associated mills were 
planned or under construction primarily 
in New Mexico and Wyoming, which to- 
gether accounted for about three-fourths 
of the total domestic mine production. 
Several operating mills were expanded to 
increase capacity, and others were under- 
going modernization and expansion. In- 
creased emphasis was placed on recovering 
uranium by solution mining; one operation 
in Texas started commercial production in 
1975 and others were planned. The com- 
mercial recovery of uranium from Florida 
phosphate also began in 1975; additional 
recovery modules were planned and a 
central processing plant was under con- 
struction. 

Exploration for uranium continued on a 
large scale, although the success ratio was 
unimproved. Higher uranium prices in- 
creased interest in the development of 
lower grade resources. According to the 
Energy Research and Development Ad- 
ministration (ERDA), reserves at forward 
costs to $30 per pound of U. Os increased 


by 40,000 tons whereas lower cost reserves 
($8 and $10 per pound of U:Os) de- 
clined owing to the relatively steep rate of 
inflation affecting production costs. The 
ERDA office at Grand Junction, Colo., 
continued its national uranium resource 
evaluation program, which is designed to 
assess the countrys potential uranium 
resources. 

In other sectors of the nuclear fuel cycle, 
legislation to aid the development of pri- 
vate uranium enrichment facilities and to 
build an additional Government diffusion 
plant was proposed. Programs to improve 
operations and increase capacity at the 
three Government enrichment plants con- 
tinued. Although a nuclear fuel reprocess- 
ing facility was nearing completion, li- 
censing problems were expected to delay 
startup for several years. Waste manage- 
ment continued as a major concern. Long- 
term storage in stable geological formations 
continued to be the favored means of 
disposal. 

Shortage of investment capital, concern 
for reactor safety, plutonium, radioactive 
waste, and energy conservation practices 
caused further delays in commercial nu- 
clear power development. Despite these 
adverse factors, the industry continued to 
move forward. Three powerplants became 
operable in 1975, and 11 orders for new 
plants were placed. Nuclear powerplants 
generated about 9% of the nation's elec- 
trical energy in 1975, up from 6% in 
1974. Nuclear power continued to be at- 
tractive from the economic standpoint 
when compared with power generation us- 
ing coal and oil. 


1 Physical scientist, Division of Nonferrous Metals. 

2 Established January 19, 1975 under the Energy 
Reorganization Act of 1974, which abolished the 
U.S. Atomic Energy Commission (AEC). The Nu- 
clear Regulatory Commission (NRC), which as- 
sumed AEC's responsibilities in the licensing and 
regulatory area, was established at the same time. 
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Table 1.—Salient uranium statistics 
(Short tons UsOs unless otherwise specified) 


1975 


1971 1972 1973 1974 
Production: 
Domestic: 
Mine: 1 
o thousand tons 6,279 6,418 6,587 r 7,116 7,365 
Content of ore 12,907 18,667 18,588 12,418 12,800 
Average grade of ore 
percent UsOs .. 0.205 0.213 0.208 0.174 0.164 
Recoverable 2 12,260 12,880 12,901 11,614 11,439 
Value? 222 thousands $151,996 $162,272 $167,718 7 $192,560 $281,388 
Mill, concentrate * een ee et en 12,273 12,900 13,235 11,528 11,600 
III e iS atat 23,908 r 25,647 * 25,797 r 24,676 26,448 
Domestic delivery of concentrate, private ..... 12,800 11,600 12,100 11,900 12,600 
Imports, concentrate 942 2,329 5,605 1,835 1,226 
Reserves 9 22 thousand tons .. 333 837 340 315 270 
Employment number of persons 7,873 6,403 6,595 7,293 9,672 


e Estimate. r Revised. 

1 Receipts at mills; excludes uranium from leaching operations, mine waters, and refinery residues. 
2 Based on mill recovery factors. 

3 Market value based on recoverable UsOs content and estimated average price. 

4 Includes marketable concentrate from leaching operations. 

5 Market economies only. 

8 At yearend; maximum forward cost of $10 per pound UsOs. 

7In exploration, mining, and milling, at yearend. 


Principal source: Energy Research and Development Administration. 


Exploration and Reserves.—According 
to an ERDA survey? 86 companies re- 
ported expenditures of $122 million on 
uranium exploration activities in 1975. For- 
eign interests in 15 companies accounted 
for about 1196 or $13 million of total 
expenditures. At yearend, 71 companies 
reported uranium exploration holdings of 
11.8 million acres, 3196 more than in 
1974. During 1975, 3.8 million acres were 
acquired at a cost of $16.7 million. The 
cost per acre ranged from less than 10 
cents to more than $60, averaging $4.80. 


In 1975, 55,900 surface holes were 
drilled by 96 companies using an estimated 
244 drill rigs. Total exploration and de- 


` velopment drilling footage was about 18% 


more than that of 1974. Exploration costs, 
including drilling, access roads, site prep- 
aration, geologic and technical work, sam- 
pling, and logging ranged from $1 to $16 
per foot averaging $2.90 per foot, a 40% 
increase over costs in 1974. 


3 Energy Research. and Development Administra- 
tion. Uranium Exploration Expenditures in 1975 
and Plans in 1976-77. GJO-103(76), Grand Junc- 


tion, Colo., May 1976, 10 pp. 


Table 2.—Surface drilling for uranium 


1974 1975 
Type of drilling: 1 
Exploration 
thousand feet 14,720 16,200 
Development do .... 6,840 9,800 
Total do =.... 21,560 26,000 
Number of holes: 
Exploration L 27,400 34, 300 
Development 12.300 21, 600 
Pott ais 39,700 55, 900 
Average depth per hole: 
Exploration -...... feet 537 472 
Development do 556 454 
Total average .. do .... 543 465 


e Estimate. 
1Does not include claim validation drilling 
or underground long hole and diamond drilling. 


Source: Energy Research and Development 
Administration. 
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Table 3.—Distribution of drilling, by State 


1974 1975 
State Total Approximate Total Approximate 
footage percent of footage percent of 
(millions) total (millions) total 
Wyoming 222222222 11 50 12 47 
New Mexico e 5 22 6 22 
TEXAS A y . ect 3 13 3 13 
Colorado ...... . E EN EE Ee 1 4 1 4 
JC e s EE 8 ES 2 7 
Ohe 2 11 2 7 
Total: 25532: eee ee rrt 22 100 26 100 


1 Included in “Other” in 1974. 
2 Includes Alaska, Arizona, California, Idaho, Nevada, Nebraska, North Dakota, Oregon, Okla- 
homa, South Dakota, Washington, and Eastern United States. 


Source: Energy Research and Development Administration. 


ERDA reported increases in overall do- tion and to reevaluation of data for cer- 
mestic uranium reserves in 1975 but es- tain deposits. There were 573 properties 
timates of reserves recoverable at a cost having reserves at $10 per pound of U;zOs 
of $10 or less per pound of UsOs declined and 1,819 properties having reserves at 
significantly owing to the affects of infla- $30. 


Table 4.—Domestic ore reserves at various estimated costs 


Tons of ore Average grade 
Cutoff costs (millions) (percent) Tons of UsOs 
(per pound UsOs) ——  ———nnV OO —uͥͤü ĩ —— 
1974 19765 1974 1975 1974 1975 
JJ E E AEE 167 156 0.19 0.17 315,000 270,000 
IId es 343 329 12 13 420,000 480,000 


A slender NA 774 NA .08 600,000 640,000 


NA Not available. 
1 Includes lower cost reserves. 


Source: Energy Research and Development Administration. 


Table 5.—Domestic resource estimates 
(Thousand tons UsOs) 


Cost category 
(per pound Prob- Pos- Specu- 
of UsOs) able sible lative 
K 440 420 145 
II. 655 675 290 
3300 . ce 1,060 1,270 590 


1 Includes lower cost resources. 


Source: Energy Research and Development 
Administration. 
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New Mexico and Wyoming continued to 
be the leading States in uranium reserves 
with a combined total of 83% of the $10 
reserves and 85% of the $15 reserves. 
ERDA estimated that yearend reserves, by 
State, at a cost of $10 per pound of UO; 
were as follows: 


Per- 

Tons Grade Tons cent of 
State of ore (per- of total 

(mil. cent UsOs tons of 
lions) UsOs) UsOs 
New Mexico . 57.2 0.26 £161,000 56 
Wyoming 62.6 12 178,000 21 
Texas 19.8 08 115,000 6 

Colorado and 

Utah ..--..- 6.3 80 19,000 7 
Other? ....... 10.8 11 12.000 4 
Total ..— 156.2 47 270,000 100 


1 Includes low-grade reserves recoverable at 
$10 per pound by solution mining. 

2 Arizona, California, North Dakota, South 
Dakota, and Washington. 


Source: Energy Research and Development 
Administration. 


ERDA continued to expand its National 
Uranium Resource Evaluation (NURE) 
program to assess potential uranium re- 
sources throughout the United States, in- 
cluding Alaska. Contract aerial radiometric 
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reconnaissance surveys were expected to 
cover 125 areas consisting of 741,000 line 
miles by 1980, using computerized, high- 
sensitivity, gamma-ray spectrometers and 
magnetic detectors. The resource program 
also included hydrogeochemical studies 
and the sampling of alluvial sediments. 
Participants included ERDA's national 
laboratories, private companies, universities, 
State agencies, the U.S. Geological Survey, 
and the Environmental Protection Agency. 
Data on the airborne and geochemical 
studies are placed on open file following 
completion of each survey. To meet the 
expanding program, NURE funds were 
increased from $5.7 million in fiscal 1974 
to $14 million in fiscal 1975. 

In August, Bendix Field Engineering 
Corp. became the onsite contractor for 
ERDA's Grand Junction Office. As such, 
Bendix assumed responsibility for the oper- 
ation of the Grand Junction facility and 
for programs related to estimating national 
resources of uranium, identifying favorable 
áreas for uranium exploration, developing 
and evaluating improved uranium explora- 
tion assessment and production technology, 


and administering leases on mineral lands 
under ERDA control. 


PRODUCTION 


Mine.—Gross uranium ore output was 
higher than that of 1974, but the average 
ore grade and recoverable U;Os were 
lower. ERDA data indicated production, 
by State, as follows: 


Mine production 1 

State Ore UsOs 
(thousand content 

tons) (tons) 
New Mexico .........-- 2,985 5,500 
Wyoming 2,589 8,700 
Other? 1.791 8,100 
Total ......--.--- 7,365 12,800 


1Does not include output of approximately 
200 tons of UsOs from mine waters, leaching 
operations, and recovery from phosphate rock 


processing. 
2 Colorado, Texas, Utah, and Washington; 


combined to avoid disclosing individual company 
confidential data. 


About 55% of the total production of 
12,300 tons of UsOs, was from open pit 
mines; 43%, from underground mines; and 
2%, from other sources. There were 121 


underground mines, 23 open pits, and 25 
miscellaneous sources in 1975, compared 
with 123 underground mines, 31 open pits, 
and 19 miscellaneous operations in 1974. 

Several large new mines were planned 
or under development mainly in New 
Mexico and Wyoming. Gulf Mineral Re- 
sources, Inc. (GMR), a division of Gulf 
Oil Corp., continued development on the 
largest and deepest uranium mine in the 
United States near Mt. Taylor in New 
Mexico. The ore body, which lies at a 
depth of 3,500 feet, was estimated to have 
reserves of 100 million pounds of UsOs. 
At yearend the 14-foot-diameter service 
shaft was sunk to a depth of 700 feet. 
Work on the main shaft began in Decem- 
ber and was expected to be completed 
in 1978 at which time underground devel- 
opment was to begin. Commercial produc- 
tion was scheduled for 1981. GMR was 
also planning to develop its smaller and 
shallower uranium reserves at Mariano, 
N. Mex. Shaft sinking was expected in 
1976 with production in 1977. 


URANIUM 


Development work at the Johnny M 
mine, a joint venture of Ranchers Explora- 
tion € Development Corp. (RED) and 
HNG Oil Co., was completed during the 
year. Production was expected in early 
1976 at a mining rate of 800 tons ore per 
day. In the Church Rock area near Gal- 
lup, N. Mex., Kerr-McGee Nuclear Corp. 
(KMN) and United Nuclear Corp. 
(UNC) also had mines under develop- 
ment. 

Phillips Petroleum Co. announced a sig- 
nificant uranium discovery near Crown- 
point in McKinley County, N. Mex. Drill- 
ing indicated an estimated 25 million 
pounds of U;Os; in 7 million tons of ore 
at depths between 3,000 and 3,500 feet. 
Feasibility studies were underway at year- 
end; however, the company estimated that 
production could not start before 1981. 

Rocky Mountain Energy Co., a joint 
venture of Union Pacific Corp. and Mono 
Power Co., planned to construct a mine- 
mill complex at Bear Creek, 65 miles 
northeast of Casper, Wyo. Construction of 
a 1,000-ton-per-day mill was scheduled to 
begin in 1976, subject to licensing by the 
Nuclear Regulatory Commission (NRC). 
Construction was expected to start in 
mid-1977. 

Utah International, Inc. planned to de- 
velop nine pits at its Green Mountain 
uranium mine, located 15 miles southeast 
of Jeffrey City, Wyo. The company ex- 
pected to start stripping operations and 
mine construction by mid-1976. Develop- 
ment of the pits, which was to involve the 
removal of about 100 million cubic yards 
of overburden, was not expected to be 
completed until the mid-1980’s. 

Development drilling in 1975 by RED 
substantially extended reserves (estimated 
at 800,000 pounds of U;Os) at its Small 
Fry mine near Moab, Utah. RED was 
readying the mine for production at a 
rate of 250 tons per day. 

Atlantic Richfield Co. (50% ), Dalco Oil 
Co. (25%), and United States Steel Corp. 
(25%) began commercial production at 
the in situ leaching operation near George 
West, Tex., in April.* Production capacity 
was 250,000 pounds of UsOs per year; 
however, plans called for expansion to 1 
million pounds per year after operating 
experience was gained. 

Byproduct Uranium.—An estimated 6 
million pounds of U: Os were considered 
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recoverable annually by 1979 from wet 
process phosphoric acid operations that 
use Florida phosphate rock." 

Uranium Recovery Corp. (URC), a sub- 
sidiary of UNC, expected to complete its 
1,000-ton-per-year central uranium fin- 
ishing plant at Mulberry, Fla. in early 
1976 and was preparing to operate its first 
uranium recovery module in 1976 at the 
W. R. Grace & Co. (WRG) phosphoric 
acid facility at Barstow, Fla? URC has 
contracted to install three additional mod- 
ules, two at a new phosphoric acid plant 
owned by International Mineral & Chem- 
ical Corp., 10 miles west of Mulberry, and 
another to be added to the WRG plant 
in 1977. When these four units are com- 
pleted, URC was expecting to recover 
about 1.3 million pounds of UsOs per year. 
Other programs to recover uranium from 
wet process phosphoric operations were in 
advanced pilot plant stages, but no com- 
mitments for construction of commercial 
plants were announced. Companies in- 
volved in these efforts were Westinghouse 
Electric Corp. and Gardinier, Inc., at 
Gardinier's Tampa, Fla., plant; Freeport 
Minerals Co. at its Uncle Sam, La., plant; 
and Gulf Oil and Chemicals Corp. at 
Agrico Chemical Co.s plant in South 
Pierce, Fla. 

Mill.—Output of U;Os in concentrate 
was slightly higher than in 1974 owing 
mainly to higher mill throughput. Fifteen 
conventional mills plus 2 additional proc- 
essing plants were operating at the end 
of 1975, compared with only 14 conven- 
tional mills in 1974. The 15 mills operated 
at the highest average rate per mill ever 
attained (1,400 tons of ore per day), and 
the total ore processed, 7.4 million tons, 
was exceeded only by that of the record 
years of 1960 and 1961 when more than 
25 mills were processing ore. Despite the 
high ore processing rate, production in- 
creased only slightly owing to the process- 
ing of lower grade mill feed. The mills 
operated at about 8096 of capacity and 
mill recovery improved marginally, aver- 
aging slightly less than 9496. At yearend, 
total operable milling capacity was 28,450 


* Chemical Week. New Solution for Those Who 
Dig Uranium. V. 116, No. 18, Apr. 30, 1975, p. 29. 

5 Facer, J. F., Jr. Production Statistics. Paper 
in Proc. of Uranium Industry Seminar Oct. 7-8, 
1975. Energy Research and Development Admin- 
istration, GJO-108 (75), pp. 151-158. 

6 United Nuclear Corp. 1975 Annual Report, p. 8. 
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tons of ore per day, an increase of 2,650 
tons over that of 1974. 

In 1975, Utah International, Inc. raised 
the capacity of its Shirley Basin, Wyo., mill 
from 1,200 tons per day to 1,800 tons 
per day primarily to enable the plant to 
process lower grade ores without reducing 
the output of uranium. Atlas Corp. was 
adding a new uranium-vanadium recovery 
circuit to its Moab, Utah, mill. The new 
facilities, which permit the processing of 
carnotite ores, were expected to be fully 
onstream in early 1976. The annual pro- 
duction of the renovated mill was to be 
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1 million pounds of UsOs and 3 million 
pounds of vanadium.' Western Nuclear 
Inc. was modernizing and expanding its 
Jeffrey City, Wyo., mill and was to resume 
operations in 1976. The expansion program 
was scheduled to be completed in 1979, 
at which time the annual capacity of the 
mil was planned at 2 million pounds of 
UsOs.? 


* Engineering and Mining Journal. Renovated 
Atlas Mill Will Produce Uranium, Vanadium, and 
Copper. V. 177, No. 1, January 1976, pp. 87-91. 

8 Skillings’ Mining Review. Uranium Mill Expan- 
sion. V. 64, No. 27, July 5, 1975, p. 11. 


Table 6.—Domestic uranium mill statistics in 1975 
(Short tons UsOs unless otherwise specified) 


Operating mills, yearend 22 number 15 
Average daily milling rat 222222222 tons of ore .. 23,000 
Mill receipts, content of ore ee LLL LLL LLL LL LL A ee AL eee 12,100 
Mill feed: 
Content Of oel mama QE d de ia EE EH 12,200 
%%%%ͥ nad e ue y 0 eade occu E 200 
e ß ß ß 12,400 
mer,, x ß ß ß , . percent 98.5 
Fl. mam EM ERE e MR e Ed e 11,600 
Shioments: AA "x 18,200 
Stocks: 
Content of ore, Jan. „% ñ ð ¹¹ . Hm Am d 300 
Content of ore, Dec. 81, 1975 ;; ð—-ꝙdß d r Geer 200 
Concentrate, Jan. 1, s .. . .... dd 4.300 
Concentrate; Dec. 31, 1976 --..... . dd d reads 2.700 
In process: | 
Concentrate, Jan: ß ß . e GE 400 
Concentrate, Dec. 31, % : xx——T— ta . a e 400 
de Concentrate from leaching operations, mine waters, refinery residues, recycled tailings, and 
cleanup. 
Source: Energy Research and Development Administration. 
Table 7.—Operating domestic uranium milling and ore processing 
companies and capacities in 1975 
Nominal 
capacity 
Company Plant location (tons of 
ore per 
day) 
The Anaconda Company ß 22222 Grants A t 8,000 
Atlantic Richfield C0OO0o 2222222222222 George West, Tk (1) 
Atlas o eege Moab, 77 ³ A 8 1.000 
Conoco- Pioneer, 2222222222222 Falls City, Tex 2222222222222 1,750 
Cotter Cors iria Canon City, Colo 2222 450 
Dawn Mining Co 2222222222222 Ford, ! 400 
Exxon Nuclear Co, Ine Powder River Basin, Wyo ......-..--- 8,000 
Federal-American Partners Gas Hills, Wyo 222222222222 950 
Kerr-McGee Nuclear Corp 2222 Grants, N. Me 222222222 7,000 
Rio Algom Ltd 2222222 i,, . deg 700 
Union Carbide Cord Uravan, Colo 222222222222 1,800 
DO a 8 Gas Hills, Wo 222 1,200 
United Nuclear-Homestake Partners Grants, N. Me -2n ennnnnnmmmmM 8,500 
Uranium Recovery Cord Mulberry, Fla 222222222222 (2) 
Utah . II EES Gas Hills, Wo 22234 22255 1.200 
JJ A NOAA Shirley Basin, Wo 1,800 
Western Nuclear, Ine Jeffrey City, Wo 2222 1,200 
TOU A a 28,450 


2 Uranium obtained by solution mining. 
2 Uranium recovered from phosphoric acid. 


Energy Research and Development Administration. 


Source: 


URANIUM 


Uranium  Hexafluoride (UFs).—Two 
commercial operations—the Allied Chem- 
ical Corp. plant at Metropolis, Ill., and the 
Kerr-McGee Corp. (KMC) plant at Se- 
quoyah, Okla.—produced UF. during 
1975. The conversion capacities of the 
Allied Chemical Corp. plant and the Kerr- 
McGee Corp. plant were 15,430 tons and 
5,510 tons of uranium per year, re- 
spectively. KMC began an expansion pro- 
gram to double conversion capacity by the 
end of 1977. According to ERDA, the 
available annual conversion capacity of 
26,450 tons of uranium after the KMC 
expansion will be sufficient until about 
1979, 

Beker Industries Corp. announced plans 
in October to build a plant at Carlsbad, 
N, Mex., for the conversion of uranium 
to UF. The company estimated it would 
take 3 years to construct the plant after 
all economic and technical studies were 
completed. The plant was expected to cost 
$100 million and was to have a capacity 
of 23,500 tons of UF; per year.“ 

In June ERDA announced that holders 
of fixed commitment enrichment contracts 
could terminate or adjust separative work 
schedules. This offer was made primarily 
because utilities from late 1974 were ex- 
periencing slowed load growths and prob- 
lems in financing new power projects, dif- 
ficulties that caused marked reductions in 
actual requirements for enrichment ser- 
vices. Out of a total of 137 domestic fixed 
commitment contracts, holders of 96 con- 
tracts elected to slip separative work de- 
livery schedules an average of 23 months, 
21 adjusted schedules, and 4 terminated 
contracts. Of the foreign contracts, out of 
a total of 112 fixed commitment and con- 
ditional contracts, 54 delayed separative 
work commitments an average 29 months, 
4 adjusted schedules, and 9 terminated 
agreements.” 

Enriched Uranium.—ERDA reported 
enrichment revenues of $458.5 million in 
1975 for separative work furnished under 
enrichment contracts. A total of nearly 
9.8 million separative work units (SWU)* 
was carried out for 24 domestic and 17 
foreign customers. 

In June ERDA announced plans to 
maintain the enrichment tails assay at 
0.20% U™ through September 30, 1977, 
followed by stepwise increases to 0.30% 
U* by September 30, 1981. The increases 
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were necessary to support the reactors un- 
der development and to provide more feed 
to permit additional production of en- 
riched uranium for the ERDA reserve 
stockpile. 

The ongoing ERDA Cascade Improve- 
ment Program and Cascade Uprating Pro- 
gram were expected to increase the annual 
SWU capacity of the Government's three 
enrichment plants from 17.2 million to 
27.7 million by 1980 with new equipment 
and higher power levels. This capacity was 
expected to be adequate until the mid- 
1980's. Expansion of the Government dif- 
fusion enrichment plant at Portsmouth, 
Ohio, had been proposed to provide future 
enrichment capacity. Legislative action on 
the proposal was expected in 1976. 

On June 25, 1975, the President pro- 
posed a program to Congress, the Nuclear 
Fuel Assurance Act, that would end the 
Government monopoly in uranium enrich- 
ment and authorize and encourage the de- 
velopment of uranium enrichment facilities 
by private industry. The proposal would 
lead to a competitive uranium enrichment 
industry in the United States and provide 
for future enrichment capacity with a 
minimum of Government funding.” 

Four private groups have submitted pro- 
posals to ERDA for the construction and 
operation of privately-owned uranium en- 
richment facilities. CENTAR Associates, a 
Joint venture of ENI Nuclear Co. and 
ARCO Nuclear Co., wholly-owned sub- 
sidiaries of Electro-Nucleonics, Inc., and 
Atlantic Richfield Co., respectively, 
planned a 3-million-SWU gas centrifuge 
plant to be built in stages at a total cost 
of about $1.1 billion. CENTAR estimated 
startup in 1981 and full production in 
1987 if the legislation passed. Proposals for 
similar size gas centrifuge plants were also 
submitted by Exxon Nuclear Co., Inc., and 
by the Texas Regional Enrichment Corp. 
(TRENCOR), a subsidiary of Garrett 
Corp. 


9 Chemical and Engineering News. Beker off Into 
New Field. V. 53, No. 42, Oct. 20, 1975, p. 8. 

"7 Thomas, D. C. Future Relationship of Ura- 
nium Supply and Enrichment. Energy Research and 
Development Administration Uranium Industry Sem- 
inar Oct. 7-8, 1975, Grand Junction, Colo., pp. 
211-227, 

" Measure of work expended in separating a 
quantity of uranium (in kilograms) at a given assay 
into two fractions—one enriched in U2 to a spe- 
cific grade and the other deficient in U2% to a spe- 
cific tailings grade. 

1? Chemical Week. New Vistas Stir Nuclear In- 
dustry. V. 117, No. 3, July 3, 1975, p. 15-16. 
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Uranium Enrichment Associates (UEA), 
a joint venture of Bechtel Power Corp., 
Goodyear Tire & Rubber Co., and Wil- 
liams Energy Co., submitted plans to build 
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a 9. million-S WU gaseous- diffusion plant 
near Dothan, Ala. The cost of the UEA 
project was estimated at $3.75 billion. 


Table 8.— Domestic processing and production facilities for uranium nuclear fuels in 1975 


Company 


Allied Chemical Corp .. 

Allied-General Nuclear 
Services, Inc. 

Babcock & Wilcox Co .. 


Combustion Engineering 
me 


Goodyear Atomic Corp. 
Kerr-McGee Corp 


Do 
NL Industries Inc ...... 
North American Rock- 
well Corp., Atomics 
International Div. 
N ée Fuel Services, 
nc. 


Do 
Tennessee Nuclear 
Specialties, Inc. 
Texas Instruments Inc. 
Dalon Carbide Corp.’ 


United N uclear Corp 

United States Nuclear 
rp. 

Westinghouse Electric 


orp. 
DO: ee 


Do 
Whittaker Corp., 
Nuclear Metals Div. 


Location 


Metropolis, Ill 
Barnwell, S.C 


Apollo, Pa 


Leechburg, Pa 
Lynchburg, Va 
Windsor, Conn 


Hematite, o 
Richland, Wash 


San Diego, Calif 
Youngsville, N.C 
Morris, 
San Jose and 
Vallecitos, Calif. 
Wilmington, N. 


Portsmouth, Ohio .... 
Cimarron, Okla 


Canoga Park, Calif .. 


Erwin, Tenn 


West Valley, N.Y .. 
Jonesboro, Tenn 
Attleboro, Mass 
Oak Ridge, Tenn 
Paducah, R 
Mu River Junction, 

Oak Ridge, Tenn .... 
Cheswick, Pa 
Columbia, S.C 


Anderson, S.C ....... 
West Concord, Mass . 


1 Under construction or planned. 


2 Status undetermined. 


Product or service 


UFe. 
Reprocessing: 1 Conversion enriched U to UFe.! 


UOs; UOs pellets; fabrication of UOs fuels; 
depleted U compounds; U scrap; highly 
enriched U to UFe. 

Fabrication of carbide, special, U, and Pu 
fuels; depleted U metal; Pu scrap. 

Os;! UOs pellets; fabrication of UOs and Pu 


fuels. 
UOs pellets; fabrication UOs and Pu? fuels. 


UOs; UOs pellets. 

Reprocessing;? UOs; UOs pellets; fabrication 
UO: and Pu fuels; U 1 and Pu scrap.! 

Fabrication of carbide and special fuels. 

Fabrication of carbide ! and special fuels.! 

Reprocessing; conversion enriched U to U Pei 

Fabrication of Pu fuels; U and Pu scrap. 


UO»; UOs pellets; fabrication of UOs fuels; 
U scrap. 

Enriched OU Fo, 

U0Os; pie pellets; fabrication of UOs, special, 
and Pu fuels; depleted U metal and com- 
pounds: U scrap. 


Depleted U metal. 
Fabrication of carbide, special, and Pu fuels; 
depleted U compounds and metal; scrap.! 


UO»; UO: pellets; fabrication of carbide, Usss, 
and Pu fuels; depleted U metal and com- 
pounds; U and Pu scrap. 

Reprocessing; enriched U to U Bei 

Depleted U metal and compounds. 


Fabrication of special fuels. 
Enriched UFs. 

Do. 
U scrap. 


Fabrication of special fuels. 

Fabrication of carbide and Pu fuels; Pu scrap. 

UOs; UO» pellets; fabrication of UOs fuels; 
scrap.! 


Fabrication of Pu fuels; 1 Pu serap.! 
Fabrication of special fuels; depleted U metal. 


3 Contractor for Energy Research and Development Administration. 
* On standby; facilities under modernization and expansion. 


Principal source: 
lations. 


Energy Research and Development Administration, Office of Industry Re- 
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Fuel Fabrication.—Fuel fabrication or- 
ders continued to increase in 1975, despite 
worldwide deferral or rescheduling of ma- 
jor nuclear generating plants by electric 
utilities. Exxon Nuclear Co., Inc. was 
again doubling the capacity of its fuel 
fabrication plant in Richland, Wash." A 
previous doubling of the plant's capacity 
was completed in 1974. 

NRC proposed halting the issuance of 
licenses for use of mixed oxide fuels in 
light-water power reactors until 1978, when 
it expected to make a final decision on 
plutonium recycling.^ NRC was, however, 
allowing limited reprocessing and use of 
plutonium in mixed fuels for experimental 
purposes. 

Fuel Reprocessing.—As in 1974, there 
was no operable commercial spent fuel 
reprocessing capacity in 1975. The Barn- 
well, S.C., nuclear fuel plant, with a 
planned reprocessing capacity of 1,650 tons 
of uranium per year, was .virtually com- 
pleted during 1975 by Allied-General Nu- 
clear Services, Inc. (AGNS). NRC, how- 
ever, has not approved operation of the 
facility pending resolution of problems re- 
lated to safeguards of plutonium, mixed- 
oxide fuel usage, and environmental con- 
siderations. Although licensing of the re- 
processing facility was delayed, it appeared 
likely that NRC would approve licensing 
of the Barnwell fuel receiving and storage 
station whereby AGNS would be author- 
ized to store irradiated nuclear fuel.” 

Nuclear Fuel Services, Inc. (NFS) was 
planning to modify its West Valley, N.Y., 
plant to increase both storage and re- 
processing capacity. The NFS plant was 
not expected to be licensed or operating 
for several years. 

ERDA projections indicated a shortfall 
in reprocessing capacity through 1985. The 
situation was expected to worsen with de- 
lays in licensing of present capacity and 
slippages in scheduled future capacities. 
The major reason given for insufficient 
planned commercial capacity was uncer- 
tainties in Government policy and licens- 
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ing requirements for plutonium recycling 
and waste management. Continued delays 
in fuel reprocessing were expected to cause 
possible future shortages in spent fuel stor- 
age capacity.^ A study by the Nuclear 
Assurance Corp. indicated that the opera- 
tions of some nuclear power units could 
be affected by a lack of spent fuel storage 
capacity by 1979. To help alleviate part 
of the problem, a number of manufacturers 
have redesigned. spent-fuel storage racks to 
accommodate more assemblies in a typical 
fuel pool." New designs have increased the 
storage capacity by factors of from 1.5 to 
4 depending on the design in existing fa- 
cilities and seismic requirements. 

Waste Management.—Low-level commer- 
cial waste was buried at six sites in Ken- 
tucky, Nevada, South Carolina, Illinois, 
New York, and Washington in 1975. About 
2 million cubic feet of waste was added 
to these sites in 1975, increasing the total 
buried to about 13 million cubic feet. 
These sites were estimated to have the 
capacity to handle low-level wastes until 
the mid-1990’s. ERDA operated large 
land burial sites at five principal facilities 
for ERDA-generated waste. These sites 
contained about 43 million cubic feet of 
radioactive waste, exclusive of classified 
waste. About 1.3 million cubic feet were 
added in 1975. Leakage and migration of 
radioactive elements from several sites, 
both commercial and Government, caused 
environmental problems. Studies were 
planned by the States involved, ERDA, 
NRC, U.S. Geological Survey, and the 
Environment Protection Agency to correct 
the situation. 


13 Exxon Corp. 1975 Annual Report. P. 12. 
14 Nuclear News. NRC Wants Delay to 1978 on 
EE Decision. V. 18, No. 8, June 1975, p. 


15 Nuclear News. NRC Considers License for 
Barnwell Storage Plant. V. 18, No. 10, August 
1975, p. 50. 

3 News. V. 18, No. 11, September 1973, 


New 


p. 19. 
17 Nuclear News. Reprocessing Halt Bri 
„ No. 8, June 1975, pp. 


Design Fuel Racks. V. 18 
51-52. 
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CONSUMPTION AND USES 


During 1975, the domestic commercial 
nuclear power industry was beset by prob- 
lems of raising capital and public concern 
for reactor safety. In addition, energy con- 


servation practices resulted in reduced en-: 


ergy forecasts, which added to delays in 
nuclear powerplant schedules. Numerous 
reactor deferrals and a few cancellations 
were announced. All high-temperature, gas- 
cooled reactors (HTGR) were canceled.” 
Deferrals affected many nuclear power 
plants under construction or planned. As 
a result ERDA’s short-term (to 1985) de- 
mand projections were reduced from earlier 
forecasts, but the long-term forecast (to 
2000) was little affected. The number of 
plants expected to go into commercial op- 
eration by 1985 declined from 190 cal- 
culated in June to 182 as of December. 
Despite adverse factors, the industry con- 
tinued to move forward. Three powerplants 
(2,785 megawatts) became operable; 11 
nuclear power generating units (13,350 
megawatts) to be located at 7 power sta- 
tions were planned in 1975.“ In 1974, 30 
units with a total capacity of 36,378 mega- 
watts were planned. Domestic reactor status 
was as follows, at yearend: | 


Number of Capacity 

Status instal- (megawatts 
lations electric) 
Operable ........-..- 358 39,595 
Under construction . 87 88,188 
Planned ...........- 98 108,995 
Total 238 286.728 


1 Includes two ERDA-owned plants. 


This compares with 235 units and 232,720 
megawatts at yearend 1974. 

Electrical consumption during 1975 in- 
creased 2% over that of 1974, according 
to statistics compiled by the Edison Electric 
Institute. The increased production of elec- 
tricity was primarily attributed to rising 
electrical generation by nuclear power- 
plants, which provided nearly 9% of all 
electricity produced in the United States 
in 1975. According to an Atomic Indus- 
trial Forum (AIF) survey, the nuclear 
contribution reportedly represented fossil 
fuel savings of more than 10 billion gal- 
lons of oil or more than 55 million tons 
of coal. The AIF survey placed the average 
cost of a nuclear-generated kilowatt-hour 


in 1975 at 12.27 mills, 6396 less than oil 
and 30% less than coal. 


Table 9.—Current and projected domestic 


U;O; demand 
(Short tons) 
Demand 
Year 
Annual Cumulative 
7 cac. SO 8,1 8,100 
1018 A AA 10,700 18,800 
1977 EE SS 17,400 86,200 
1978 AA 21,100 57,800 
1979: AA 25,200 82,500 
1980 5 31.400 118,900 
1988 31.700 285,600 
1990 nnnennae 81,800 449,500 


1 Feed materials required for enrichment serv- 
ices. Enrichment tails assays (0.2096 to Oct. 1, 
1978, 0.25% to Oct. 1, 1979, 0.275% to Oct. 1, 
1981, and 0.2995 thereafter). Uranium recycle 
1981 and plutonium recycle 1988. 


Source: Energy Research and Development 
Administration. 


Table 10.—Current and projected 
domestic commercial uranium 


delivery commitments 
(Short tons UsOs) 
i Commitments ! 
S Annual Cumulative 
1966-74 ~........... == 367,500 
. AAA 12,500 80,000 
¡E AAA m 15,900 95,900 
1117 13,800 109.700 
17. ͤ E 16,400 126,100 
19 16,500 142,600 
1830 88 15,200 157,800 


1 In the post-1980 period, through 1994, an ad- 
ditional 48,000 tons have been committed. In 
addition, 11,000 tons have been committed to 
foreign buyers, of which 7,000 tons were de- 
livered prior to 1975. 

2 Pre-1975 deliveries were 67,500 tons. 


Source: Energy Research and Development 
Administration. 


An ERDA survey of uranium producers, 
utility companies, and reactor manufactur- 
ers indicated that uranium supply arrange- 
ments for planned U.S. nuclear fuel ca- 
pacity did not provide adequate coverage 
of future needs." Procurement efforts in 


18 Nuclear News. Summit Project Cancelled; GA 
Ponders Next Move. V. 18, No. 15, December 
1975, pp. 35-36. i 

19 Energy Research and Development Administra- 
tion. Eleven Nuclear Power Reactors Announced in 
1975. News Release No. 76-6, Grand Junction, 
Colo., Jan. 26, 1976, 4 pp. ge 

20 Energy Research and Development Administra- 
tion. Survey of United States Uranium Marketing 
Activity. ERDA 76-46, Washington, D.C., April 
1976, 28 pp. 
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1975 did not significantly improve the 
situation, indicating that a substantial con- 


tracting effort by uranium producers and 
utilities was necessary in the next 10 years. 


Table 11.—Uranium fuel supply arrangements for domestic nuclear reactors * 
(Percent of total nuclear generating capacity 


Source of ly First = : 
ce of supp rs 

core 1 2 3 4 5 6 7 8 9 10 11 12 
Primary producers 32 84 27 22 18 16 8 7 65 4 4 2 2 
Reactor manufacturers 18 16 18 8 5 4 2 1 04 ` . . a 
Importa tee ß 11 8 8 4 4 8 1 1 1 1 1 1 1 
d Ve SÉ 61 58 48 34 27 22 11 9 6 6 5 8 8 
Total (1974) 8 61 58 50 44 87 81 23 9 68 5 5 8 8 
1As of yearend 1975. Includes reactors operating, under construction, and scheduled totaling 


207,000 megawatts. Does not include leases from ERDA, which are small, comprising less than 
0.2% for first cores and for refueling through sixth reload, when they are scheduled to terminate. 


2 Refueling estimated on annual basis. 
s Based on 216,000 megawatts. 


Source: 


In December, NRC issued the first pre- 
liminary design approval for a standard 
nuclear powerplant. Two other applica- 
tions for standardized design were nearly 
completed." Standardization was expected 
to further increase the.margin of safety and 
offer advantages in scheduling, construc- 
tion, and operation. 

Late in 1975, NRC issued a draft gen- 
eric environmental statement on floating 
nuclear powerplants (FNPP). The state- 
ment covered the environmental consider- 
ations of siting and operating FNPP in 
the coastal waters of the Atlantic Ocean 
and the Gulf of Mexico and certain river 
and estuarine locations.” As proposed, Off- 
shore Power Systems Inc., a joint venture 
of Westinghouse Electric Corp. and Ten- 
neco Inc., planned to manufacture on an 
assembly line basis, eight nuclear power- 
plants, mounted on floating platforms, at 
a facility on Blount Island in Jacksonville, 
Fla. The completed powerplant was to be 
towed to the site and moored within pro- 


Energy Research and Development Administration. 


tective breakwaters. Plans called for the 
first FNPP to be sited off the coast of 
New Jersey if approval is given. 

Studies were underway on the feasibility 
of nuclear energy centers, which would jn- 
clude a concentration of nuclear power- 
plants, nuclear fuels manufacturing and 
reprocessing, and waste management, all 
at one site. The nuclear energy center 
concept was proposed to alleviate some 
reactor and fuel-cycle problems and pro- 
vide better safeguards against undesirable 
diversion of plutonium or enriched uran- 
ium. A draft study of NRC indicated that 
nuclear energy centers containing up 
to 20 reactors were both feasible and 
practical.” 


2 Nuclear Regulatory Agency. NRC Staff Issue 
First Preliminary Design Approval of Standardized 
Nuclear Power Plant. News Release No. 75-290, 
v. 1, No. 45, week ending Dec. 23, 1975, pp. 4-5. 

2 Nuclear Regulatory Agency. NRC Issues Draft 
Generic Environmental Statement on Floating Nu- 
clear Power Plant Project. News Release No. 75- 
285, v. 1, No. 44, week ending Dec. 16, 1975, p. 1. 

23 Nuclear Industry. Nuclear Energy Center Sur- 
vey. V. 22, No. 12, December 1975, p. 52. 
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Figure 1. Domestic uranium demand. 


STOCKS 


Stocks held by the producers, or milling 
companies, were reduced during 1975, 
whereas those held by the consuming in- 
dustry increased by 2,400 tons of U:Os, as 
indicated in the following data provided 
by ERDA (in tons of UsOs): 


A 1,100-ton inventory of foreign UsOs was 
also reported. 

The stockpile of depleted uranium con- 
tinued to grow as a result of large-scale 
enrichment services provided for domestic 
and foreign customers. The ERDA tailings 
stockpile contained about 220,000 tons of 
uranium in the form of UF, at the end 


Jan. 1, Dec. 31, 
1975 197 of 1975. 
In ore at mills .........- 800 200 
In process at mills ......... 400 400 
In concentrate at mills ... 4,800 2,100 
In concentrate held by 
utility companies, reactor 
manufacturers, and agents 
(including equivalent UsOs 
in UFe) 20,200 22,600 
lll 25.200 25,900 
PRICES 


The price for spot sales and future de- 
liveries of UsOs in concentrate continued 
to escalate during 1975. The strong sellers’ 
market that developed in 1974 continued 
to be reflected in newly negotiated 1975 
contracts, many of which called for pre- 
payments, price adjustments, or payments 
based on prices prevailing at the time of 


delivery. The market was further spurred 
on at the end of 1975 by the announce- 
ment by Westinghouse Electric Corp. in 
September that the company would not 
be able to meet uranium contract 
commitments.” 


2t Chemical Week. Uranium Pact Disputed. V. 
117, No. 12, Sept. 17, 1975, p. 21. 
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According to the Nuclear Exchange 
Corp. (Nuexco), the spot bid price in- 
creased from $15 per pound of Us.O, for 
delivery in January to $35 at yearend. 
During this period, the bid price for de- 
livery in 1980 increased from $25.35 to 
$47.45 per pound.“ 

An ERDA survey indicated significantly 
lower UzOs prices paid by reactor manu- 
facturers and utility companies having 
long-term contracts." According to the sur- 
vey, contract prices representing 84% of 
commitments ranged from $6.50 to $30 per 
pound of Uh, averaging $10.50. In 1974 
the average price per pound of UsOs was 
$7.65. An average price of $14.35 per 
pound of UsOs was indicated by the survey 
for 1980. 

Uranium ore was purchased by General 
Electric Co. at its Naturita, Colo., ore 
buying station for 9596 of one-half the 
listed spot price per pound of contained 
Us;Os. A minimum of 2 pounds of U;Os 
per ton of ore was required for purchase. 

The costs for enrichment services con- 
tinued to rise because of increasing actual 
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and projected costs, primarily for electric 
power. In fiscal 1975, the cost of electric 
power added about $8 per SWU to enrich- 
ment charges. Increases in operating cap- 
ital and process development costs added 
an additional $2 per SWU. Effective Aug- 
ust 20, 1975, ERDA increased the price 
per SWU for fixed-commitment contracts 
to $53.35 from $42.10. For requirement- 
type contracts, the cost was increased in 
December from $47.80 to $60.95 per SWU 
or the ceiling charge, whichever was less. 

In June, ERDA forwarded to Congress 
draft legislation that would revise the ba- 
sis for establishing prices of uranium en- 
riching services." The legislation was pro- 
posed to allow ERDA to obtain fair value 
for enrichment services, now based on cost 
recovery pricing, and to reduce the differ- 
ential between Government charges and 
those of potential domestic private enrich- 
ment projects. 

Depleted uranium metal in 300-pound 
ingots (Derby metal) was priced at $2 
per pound. 


FOREIGN TRADE 


Uranium was imported in the form of 
UsOs for conversion to UF. and enrich- 
ment, and as UF; for enrichment. Exports 
of the enriched uranium products are in- 
cluded in special nuclear materials, the 
quantity of which is not available. Imports 
of UsOs concentrate were lower in 1975, 
but imports of other compounds, largely 
UF., were higher. 

In 1975 an additional 4,400 tons of for- 
eign uranium was contracted for, bringing 
the total foreign procurement to 45,400 
tons. Commitments by domestic uranium 
producers to foreign buyers increased by 
400 tons of UsOs during 1975, raising the 
total commitment to 4,000 tons. ERDA 
reported that 500 tons of UsOs was deliv- 
ered to foreign buyers in 1975. 


Restrictions on the enrichment of for- 
eign uranium for domestic use were to 
continue until 1977, at which time up to 
10% of a utilitys uranium requirements 
could come from foreign sources. The al- 
lowable percentage was to be increased 
each year until 1984 when 10096 of a 
utility’s uranium requirements could come 
from imported material. 


2 Nuclear Exchange Corp. Nuexco Monthly Re- 
port to the Nuclear Industry. No. 89, Dec. 31, 
1975, p. 3. 

26 Page 6 of work cited in footnote 20. 

27 Energy Research and Development Administra- 
tion. ERDA Proposes Legislation To Revise Basis 
for Establishing Price of Uranium Enriching Serv- 
ices. News Release No. 16, Grand Junction, Colo., 
June 27, 1975, 2 pp. 


1438 


MINERALS YEARBOOK, 1975 


Table 12.—Foreign trade in uranium, uranium-bearing materials, and other nuclear 
materials, by principal country 


1974 


Product 


Quantity 


Value 


1975 


Quantity 


Value 


Principal sources and 
destinations, 1975 


EXPORTS 


Uranium: 
Ores and concen- 
trates, UsOs con- 
tent ... pounds .. 


Compounds do 


Metal including 
alloys! ... 


O um e sasa 


Isotopes (stable) and 
their compounds 


Radioactive materials: 
Radioisotopes, elements, 
and compounds 

thousand curies .. 


Special nuclear 
materials 3 


IMPORTS 


ranium: 
Oxide (UsOs) 
pounds .. 


Other EE 


O gp gp emm e 


^ 
Isotopes (stable) and 
their compounds 


4,682,926 


20,496 


NA 


25,491,262 


NA 


8,670,678 


12,866,822 


NA 


See footnotes at end of table. 


$30,855,227 


821,982 


2,786,077 


16,571,478 


158,266,718 


122,668 


8,837,266 


14,840 


NA 


37,850,886 


NA 


$1,889,958 


62,089,852 


208,416 


2,679,088 


20,087,647 


286,848,895 


Kingd 
676,872; France 
fee ria Netherlands 


Japan 8,496; Italy 
2,782; Australia 
1,762; Canada 1,166. 


Netherlands $466,494; 


est 
$895,181; France 
$889,929; United 
Kingdom $916,251; 
Canada $219,415; 
Brazil $158,252; East 
Germany $149,042; 
Japan $142,068. 


West Germany 12,029,- 
513; Canada 7,291,451; 
Ecuador 4,526,520; 
Colombia 1,529,680; 
Switzerland 1,829,798; 
Australia 799,040; 
Brazil 629,601. 


West Germany 
$88,756,146; Japan 
$52,441,761; France 
$32,920,042; Italy 
$15,966,959; Belgium- 


uxem £ 
land $8,187,487; 
Austria A dp dec 
United eem 
$5,408,228; India 
Sweden 
CMM 
$1,879,728. 


30,284,189 2,451,538 24,480,662 Canada 2,280,065; 


France 142,632; 
United Kingdom 
28,841. 


90,921,175 19,226,578 161,507,129 France 7,414,725; 


1,007,842 


NA 


957,175 


Canada 7,075,964; 
n Kingdom 
4,735,889. 


Canada $417,465; 
U. S. S. e $214,051; 
West Ge 


$94,854; Japan 
85,159; United 
gdom $54,774. 
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Table 12.—Foreign trade in uranium, uranium-bearing materials, and other nuclear 
materials, by principal country—Continued 


1974 


Product , 
Quantity 


IMPORTS—Continued 


Radioactive materials: 
Radioisotopes, elements, 
and compounds 4 


thousand curies .. 24,246,498 


NA Not available. 
1 Includes thorium. 
2 Includes carbon-14 and cobalt-60. 


Value 


$7,564,884 35,846,086 


1976 
Quantity Value 


Principal sources and 
destinations, 1975 


$8,296,907 Canada 15,786,244; 
Uni Kingdom 
9,543,065; France 
6,951,527; Switzer- 

d 1,920,846; 
Belgium-Luxembourg 

595,294; Sweden 
891,206. 


3 Includes plutonium, uranium-288, uranium-285, and enriched uranium. 


4 Includes cobalt-60. 


Table 13.—U.S. 


uranium import and export commitments 


(Short tons UsOs) 


S Exports Imports 
ear — F ——bä n — T 
Annual Cumulative Annual Cumulative 
/ a ia 500 500 1,100 1,100 
11 cios 8 1.000 1.500 2.800 8,900 
E ⅛—wm 1.400 2.900 2. 500 6,400 
JJ ⁰⁵ 8 800 3.700 3,800 9,700 
yp ͤöÜ/êö;oö—ẽ0³ 300 4, 000 8,200 12,900 
1980 A ese ur 86 Ges 4,000 4,100 17,000 
1981-1985 ~~~ € 4,000 19,100 86,100 
19086-1990 ..... . . -- -=-= =-->- SS 4,000 9,800 45,400 
Source: Energy Research and Development Administration. 
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Nuclear power growth continued to ex- 
pand, though at a more modest rate than 
was predicted before the 1973 oil crisis. 
In 1975, developed countries that had lit- 
ile or no energy alternatives generally con- 
tinued extensive programs for the develop- 
ment of nuclear power, whereas those 
countries with coal or oil resources, tended 
tə reduce nuclear energy projections. 
France, for example, maintained its nu- 
clear program adoped in 1973 whereas the 
United Kingdom substantially reduced its 
nuclear program, directing greater atten- 
tion to domestic coal and North Sea oil. 
Some of the developing nations also con- 
tinued to formulate nuclear programs or 
place greater emphasis on nuclear power 
as a means of increasing energy supplies; 


however, increasing cost and capital short- 
ages were delaying most programs. 

Energy conservation practices and the 
downturn in world economic growth hin- 
dered growth in the industry in 1975 and 
influenced planning for future primary and 
enriched uranium supplies. Public attitudes 
concerning the environment, reactor safety, 
and plutonium and waste management 
were further constraints on nuclear devel- 
opment. The threat of nuclear weapons 
proliferation through diversion of nuclear 
fuels, facilities, and materials increasingly 
caused concern internationally and in 
1975, affected U.S. reactor sales to coun- 
tries that had not signed the Non-Prolifer- 
ation Treaty. 
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Table 14.—Estimates of nuclear power growth in Europe! 
(Thousand megawatts installed) 


Country 1976 1980 1986 1990 2000 
(RE 5.0 20.4 56.0 90.0 170 
West Germany ~~. 2 7.0 19.1 44.6 77.0 134 
e ß... NN A 1.4 1.4 26.4 62.0 140 
J. Ad co ee 1.1 8.7 23.7 42.0 80 
Sweden AA i e 8.2 7.4 11.3 16.8 24 
Switzerland „=--> >>- 1.0 3.8 8.0 8.0 12 
United Kingdom 7.2 11.1 15.4 31.0 115 
Othera A OS ERA 2.2 6.2 26.2 51.5 123 

Total (for OECD Europe) 28.1 78.1 211.6 377.8 798 


1 October 1975 estimate. 


2 Austria, Belgium, Denmark, Finland, Greece, Ireland, Luxembourg, the Netherlands, Norway, 


Portugal, Turkey, 


Source: 
Agency. 


The demand for electricity continued to 
grow at a low rate, with nuclear power 
the fastest growing electrical energy form. 
Worldwide, operable nuclear capacity in- 
creased from 67,943 megawatts in 1974 
to 75,103 megawatts in 1975. 

According to data compiled by the 
American Nuclear Society, 104 plants out- 
side the United States were operable in 
18 countries and 168 nuclear units were 
planned in 29 countries at yearend. This 
compares with 98 plants operable in 18 
Countries and 149 units planned in 27 
countries at the end of 1974. Most of the 
planned units were scheduled for comple- 
tion by 1985. 


Table 15.—Operable foreign nuclear 
powerplants in 1975 


Number Capacity 
Country of (megawatts 

units electric) 

Argentina 1 319 
gium ` 2222 8 1,650 
Bulgaria 2 880 
Canada 222222222 6 2.512 
Czechoslovakia 1 110 
France 222222222 10 2,818 
Germany, East ......-- 8 950 
Germany, West 1 3,298 
IndIB- undue me xa aas 8 602 
Wield nica adu ar aac 4 1,887 
Japan ner.-2..-- 11 5.877 
Netherlands .......-... 2 532 
Pakistan 1 125 
C» ⁵⁰A usus 3 1.078 
Sweden .........---.-- 4 2,409 
Switzerland 3 1,006 
° S. R am ep 2 u. — s 12 4,635 
United Kingdom 28 5,880 
Total _. .. . d 104 85,508 


Souree: American Nuclear Society, 


Organization for Economic Co-operation and Development (OECD) Nuclear Energy 


Table 16.—Scheduled foreign nuclear 


powerplants * 

Number Capacity 

Country of (megawatts 
units electric) 
Argentina 1 600 
Austria 1 692 
Belgium 4 3.797 
Brazil! ; 3 3.226 
Bulgaria ......--.---- 2 880 
Canada  .....---.----- 14 9,324 
Czechoslovakia ........ 4 1,760 
ICC 4 2,160 
France NN e 20 18,478 
Germany, East 4 1,760 
Germany, West 19 19,969 
Hungary -=== 4 1,760 
AA 88 5 1,082 
Iran: 4 4,200 
Maly: ais ee 5 3,908 
Japan 13 9,628 
Korea, Republic of 3 1.798 
Luxembourg 1 1.300 
Mexico 2 1,820 
Philippines 2 1.252 
oland carcasas 1 440 
Romania ----- 1 440 
SSC A 8 7,242 
Sweden 7 5.940 
Switzerland 5 4,847 
Taiwan 222 6 4,924 
U.S.S.R k nis 13 9,730 
United Kingdom 11 6,450 
Yugoslavia _..... 1 61 
Total __. . 168 129,522 


1 Under construction or ordered, as of Dec. 
31, 1975. 


Source: American Nuclear Society. 


Western Europe and Japan continued to 
rely on enrichment services from the 
United States but the Europeans planned 
to become self-sufficient in enrichment in 
the mid-1980's. Urenco Ltd., a tripartite 
organization of the Netherlands, the 
United Kingdom, and West Germany, was 
constructing commercial gas centrifuge en- 
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richment plants at Almelo, Netherlands, 
and at Capenhurst, United Kingdom. 
Urenco planned to have the first sections 
of both production plants, having capaci- 
ties of 200,000 SWU, completed by early 
1977. Plans called for Urenco capacity to 
reach 2 million SWU per year by 1982 
and 10 million SWU per year by 1985. 
The company reportedly had $1.5 billion 
in orders for 25 million SWU for delivery 
between 1977 and 2000.“ Eurodif, a five- 
nation consortium comprising France, Bel. 
gium, Iran, Italy, and Spain, continued 
construction of a 10-million-SWU gaseous 
. diffusion enrichment plant at Tricastin, 
France. The plant was scheduled for com- 
pletion in 1980. Another group, Coredif, 
a joint venture of Eurodif and Iran, was 
planning to construct a similar-sized, dif- 
fusion enrichment facility, also at Tricas- 
tin, to meet projected shortfalls in enrich- 
ment capacity in the mid-1980's. The first 
stage, 5 million SWU capacity, was ex- 
pected to be onstream in 1985 with full 
production in 1988. 

Others around the world were also build- 
ing or planning to build enrichment pilot 
plants. Japan's Power Reactor and Nuclear 
Fuel Development Corp. (PRF) was pro- 
ceeding with the construction and opera- 


Table 17.—Uranium oxide (U;O;) concentrate: 
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tion of a 50,000-SWU-capacity, pilot cen- 
trifuge enrichment plant. PRF proposed 
building a 500,000-SWU demonstration 
plant by 1984 followed by a 1-million- 
SWU capacity commercial plant by 1988, 
with capacity increasing to 4 million SWU 
by 1995. The Uranium Enrichment Corp. 
of South Africa Ltd. (UCOR) completed 
construction of its pilot plant at Valindaba 
to test a “helikon” cascade design used 
in conjunction with a modified jet nozzle 
enrichment technique. A decision to con- 
struct a commercial scale plant, estimated 
at a 5-million-SWU-per-year capacity, was 
expected in 1978. Brazil and West Ger- 
many planned to build a 180,000-SWU- 
per-year demonstration enrichment plant 
in Brazil using an advanced nozzle enrich- 
ment method. A large-scale commercial 
plant with a capacity of 1 to 2 million 
SWU per year was to follow viability 
studies. 

Progress continued toward solving prob- 
lems in the backend of the fuel cycle. Re- 
search programs dealing with spent fuel 
storage, reprocessing, and waste manage- 
ment continued in those countries having 
large nuclear programs. 


28 Nuclear News. Urenco Has $1.5 Billion in Or- 
ders So Far. V. 18, No. 11, September 1975, p. 59. 


World production by country 


(Short tons) 

Country 1 1973 1974 1975 P 

e Leet EE * 51 43 48 
Can ———————————— ow u Ds 4,759 4,796 6,126 
jr eege 1,979 2,180 2,228 
GADOR. ·˙¹ TTT. v0 ꝛ d a a r 845 1.001 1.209 
Nl ͤõ ù oee ee sees SPSEIIDSHEPSSERI r 1,288 1,480 1,820 
deit REES r 100 r 100 110 
South Africa, Republic of ER l manm 8,411 8,889 8,097 
%%% EE EES r 104 80 e 130 
Sweden ss 80 80 80 
United States ee 138,235 11,528 11,600 
LON EES ee * 25,797 24,576 26,448 

* Estimate. P Preliminary. * Revised. 


1In addition to the countries listed, Australia, Brazil, Czechoslovakia, Finland, East Germany, 
West Germany, Hungary, India, Israel, Japan, the People's Republic of China, and the U.S.S.R. are 
believed to have produced uranium oxide, but information is inadequate to make reliable estimates 


of output levels. 


Data represent shipments, Official production for 1975 was reported at 4,681 short tons, 
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Figure 2. World production of uranium concentrate (Uh), 


Australia. —As of June 30, 1975, Aus- 
tralia's reasonably assured uranium reserves 
recoverable at less than $10 per pound 
of UsOs totaled 202,000 tons.” This was 
an increase of about 60,000 tons of U. Os 


over that estimated in June 1974. Known 
uranium reserves recoverable at less than 
$30 per pound of U;Os were estimated at 
333,000 tons.“ The reserves of the various 
deposits were as follows: 


Reserves | 


Location Deposit (tons of 

UsOs) 
Northern Territory GOP AP Ee 111,000 
DO: o ⁰ 8 e . 10,000 
)J ee eee eee EE Koongarra .....--.---222222222222---- 20,000 
P77; ³˙¹¹ A Ad if! d -eluasós 115.000 
Queensland 2222222 Mary Kathleen .....-.---------------- 10,000 
South Australia „ Lake Fromme 22 17.000 
Western Australia re J. U E EN Yeelirree A gece | 50,000 
Jõõͤ ³¹A ͥ mE S ul x EE 333,000 


During much of 1975, the Government's 
uranium policy continued to delay devel- 
opment of the country's uranium deposits. 
This policy specified Government owner- 
ship of deposits and Government- industry 
partnerships in the Northern Territory; 


permitted only the Government, through 
the Australian Atomic Energy Commission 
. ! 


29 Australian Atomic Energy Commission. Twenty- 
third Annual Report. Year ending June 30, 1975. 
3? Western Mining Corp. Ltd. The Australian 
Uranium Mining Industry. September 1975, 22 pp. 
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(AAEC), to undertake uranium explora- 
tion in certain areas; and allowed no new 
contracts for uranium sales or new foreign 
participation. A new Government elected 
in December- was expected to extensively 
modify this program in 1976. The new 
Government indicated that it intended to 
phase the AAEC out of exploration and 
to allow companies to be relatively free to 
develop deposits and to negotiate sales con- 
tracts. The Government, however, planned 
to continue to be involved in the industry 
and indicated that a minimum of 75% 
Australian ownership in deposits was 
expected. 

Mary Kathleen Uranium Ltd. (MKU) 
was recommissioning its mine and mill near 
Mount Isa at a cost of $26 million, pre- 
paring for commercial operation in mid- 
1976.* MKU planned production at a rate 
of 1,000 tons of UsOs per year to fulfill 
export contract obligations of 5,000 tons 
of UsOs by. 1982. The Mary Kathleen 
mine was expected to be Australia's only 
uranium producer for the next 3 to 5 
years. | 

The status of 6,530 tons of UsOs con- 
tracted for export by other Australian com- 
panies for the period 1977 through 1986 
awaited further legislative action; however, 
the Government planned to honor these 
contracts from stocks, if necessary. 

Brazil.—The Brazilian Government 
planned to spend more than $500 million 
on its nuclear program between 1975 and 
1979, and a total of $10 billion by 1990 
to reduce the country's dependence on 
energy imports. In June, Brazil signed a 
15-year, $4.5 billion agreement with West 
Germany that will provide uranium reactor 
and fuel technology. Under terms of the 
agreement, Brazil will buy eight 1,300- 
megawatt nuclear powerplants. Several 
joint German-Brazilian companies were to 
be established for fuel manufacture and 
reprocessing, enrichment, and exploration 
and mining.* 

The Brazilian state agency Comissáo 
Nacional de Energia Nuclear (CNEN) 
spent about $17 million in 1975 on ura- 
nium prospecting and planned to spend 
about $20 million in 1976. Measured re- 
serves were about 10,000 tons of U:“Os 
at yearend 1975. | 

Canada.— Uranium pf duction, about 
4,600 tons of UsOs in 1975, was slightly 
lower than that in 1974 due mainly to 


1443 


shortages of mine labor and the processirig 
of lower grade ores.? Exploration activity, 
however, continued to increase, and sig- 
nificant mineralization was found in several 
areas, most notably at Key Lake in Sas- 
katchewan. All uranium producers were in 
the process of expanding facilities. Several 
new and rehabilitated mines were expected 
to come onstream in the near future. 
According to revised estimates of the 
Canadian Department of Energy, Mines, 
and Resources, recoverable uranium reserves 
to $40 per pound of UsOs totaled 562,000 
tons, an increase of 7.896 over those of 
1974.“ A comparison between the 1975 
and 1974 (in parentheses) uranium reserve 
assessment in thousand tons, follows: 


Minable, price Meas- Indi- In- 
per pound 1 ured cated ferred 

0-$20 .....--..- 82 107 226 
(77) (107) (287) 

$20-$40 ......-- 14 22 111 
(4) (17) (84) 

Total 96 129 887 
(81) (124) (821) 


1 Figures in parentheses are from the 1974 
assessment using price categories of up to $16 
per. pound of UsOs and $15 to $80 per pound 
o sOs. 


In addition to the aforementioned uranium 
reserve assessment, 450,000 tons of U:Os 
was estimated to be in potential resources. 

Canada's national uranium policy enacted 
late in 1974 requires at least a 30-year 
reserve of nuclear fuel for existing, com- 
mitted, and planned reactors in any 10- 
year forward period. Allocations, amount- 
ing to 21% of each producer’s reserves, 
were applied to provide for the 30-year 
fueling requirements of 81,000 tons of 
UsOs for the 14,700 megawatts nuclear 
Capacity expected to be operating in Can- 
ada by 1986. The uranium producers had 
export commitments of about 110,000 tons 
of UsOs and domestic commitments of 
33,000 tons of UsOs at the end of 1975. 
Production was expected to increase sig- 
nificantly in the next 10 years to meet 


31 Skillings’ Mining Review. Mary Kathleen Re- 
opening Uranium Mine. V. 64, No. 37, Sept. 13, 
1975, p. 10. 

32 Chemical Week. Uranium for Know-How. V. 
117, No. 2, July 9, 1975, p. 22. 

33 Williams, R . Uranium. Can. Min. J., v. 
97, No. 2, February 1976, pp. 146-149. 

% Energy, Mines, and Resources Canada. 1975 
Assessment of Canada's Uranium Supply and De- 
mand. June 1976, 14 pp. 
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contract commitments and anticipated de- 
mand for uranium. Government estimates 
of Canadian uranium production to 1985 
were as follows : 


Tons of UsOs 


Year 
I.. aaa 7,600 
E IAE 8 8,800 
1978. toca oo ada 10,400 
;; 4 11, 600 
1980 cana cis ⁵⁵— 8 18,000 
e once 18,400 
)) EE 14,400 
1983 EEN 18,500 
1984 EE 15,000 
T980 sce Jacks ee eee ewe 15,000 


In 1975, four producers, Denison Mines 
Ltd., Rio Algom Ltd., Eldorado Nuclear 
Ltd. (ENL), and Gulf Minerals Canada 
Ltd. (GMC), produced a total of 4,631 
tons of Uh, Shipments were higher, 
totaling 6,136 tons of UsOs. Denison had 
nearly completed expansion of its mill 
capacity to 7,100 tons of ore per day by 
yearend 1975.55 Rio Algom began a $76 
million mine-mill expansion in April.“ The 
capacity of the Quirke mill was to be in- 
creased from 4,500 tons of ore daily to 
7,000 tons by 1978. Three new mine levels 
were being developed, and shafts at the 
Milliken and Lacnor mines were being 
enlarged to increase hoisting capacity. 

ENL continued a $15 million program 
. to expand its production rate to 1,000 tons 
per year of U.Os by 1979. The company 
was expanding its mill, planning to develop 
several small open pits, increasing pro- 
duction of the Fay mine, and reopening the 
Verna mine that closed in 1969.“ By 
yearend 1975, the Rabbit Lake open pit 
operation of GMC, in partnership with 
Uranerz Canada Ltd., was producing ore. 
The mill, which has a rated production 
capacity of 2,000 tons of ore per day or 
2,250 tons of UsOs per year, was expected 
to be fully operational in 1976. 

Madawaska Mines Ltd., a joint venture 
of Federal Resources Ltd. (5196) and Con- 
solidated Canadian Faraday Ltd. (49%), 
was reopening the Faraday mine and mill, 
and expected to begin ore production at a 
rate of 1,500 tons daily by July 1976.9 
Amok Ltd., owned entirely by French in- 
terests (Compagnie de Mokta, Cie. Fran- 
caise des Minerais d'Uranium, Péchiney 
Ugine Kuhlmann, and Commissariat á 
l' Energie Atomique), planned to bring its 
Cluff Lake deposit in northern Saskatche- 
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wan into production in 1977. An initial 
milling rate of 200 tons per day was 
scheduled, followed by a second phase mill 
with a milling rate of 1,000 to 2,000 tons 
per day by the late 1980’s. Agnew Lake 
Mines Ltd. continued a $3 million pro- 
gram, begun in 1974, to test large-scale 
leaching of uranium from broken ore both 
on surface and underground. The mine, 
near Espanola, Ontario, was dewatered, 
and underground development was in prog- 
ress. 

Central African Republic.—In June, the 
Government, with the Commissariat à l'En- 
ergie Atomique (CEA) and Swiss Alumi- 
nium Ltd., established Société d'Uranium 
Centrafricain (URCA) to exploit the ura- 
nium deposits at Bakouma.” These deposits 
reportedly contain about 25,000 tons of 
UsOs. Design and construction of a mill 
was planned after pilot plant testing of the 
ore in France. 

France.—The Government discontinued 
plans to develop boiling water reactors 
(BWR), and indicated that all future ad- 
ditions will be pressure water reactors 
(PWR) of Westinghouse design. In a move 
to reduce Westinghouse Electric Corp.'s 
(WEC) share of the French nuclear re- 
actor industry, CEA arranged to obtain 
67% of WEC’s 45% share of Société 
Franco-Americain de Conservation Átom- 
iques (Framatome). In 1982, Creusot- 
Loire, 5196 owner of Framatome, was to 
receive WEC's remaining 15% of the com- 
pany. 

France's prototype fast breeder, the 250- 
megawatt Phénix, continued to operate 
successfully at very high load factors. Nu- 
cleaire Europeene à Neutrons Rapides S.A., 
a multinational utility created jointly by 
France (5196), Italy (33%), and West 
Germany (1696), planned to order in 
1976 a commercial-sized 1,200-megawatt, 
Super-Phénix. The proposed site for the 


Northern Miner. Denison Mill PXpangon Vir- 


malo 5 V. 61, No. 34, Nov. 6, 1975, pp. 
an 2 

% Canadian Mining Journal. Rio Algom Gets 
Into Gear With $76 Million Expansion. V. 96, No. 


11, September 1975, pp. 43-50. 
37 Canadian Mining Journal. Eldorado Nuclear 
V. 96 No. p Development To Increase Production. 
o. 11, November 1975, pp. 
38 Northern Miner. Madawaska Prepares for july 
SE V. 61, No. 33, Oct. 30, 1975, pp. 1 and 


39 U.S. Embassy, Bangui, Central African Repub- 
lic. State ee Airgram A-008, Mar. 1, 


976, pp. 
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Super-Phénix was at Creys-Malville, 
France. 

India.—In September, the Uranium 
Corp. of India, Ltd. (UCI), began recov- 
ering uranium from copper tailings from 
the India Copper Corp. mine at Surda.“ 
About 400 tons of copper tailings per day 
was processed in the plant using 20 wet 
concentrating tables. The lean uranium 
values in the feed assaying about 0.015% 
UsOs were upgraded to about 0.12% U3Os 
at a recovery of 5096. The wet mineral 
concentrates were transported to UCI's 
mill at Jaduguda for further processing. 

Italy.—AGIP  Mineraria purchased a 
uranium deposit near Novazza and planned 
to.develop the deposit after further ex- 
ploration.“ The deposit reportedly contains 
1.65 million tons of ore containing 1,650 
tons of UsOs. 

Niger.—In 1975, Niger ranked fifth in 
the world in both uranium production and 
in known reserves of uranium ore at $10 
per pound of UsOs. Production was 1,820 
tons of UsOs in 1975 compared with 1,430 
tons in 1974. The Arlit mine of Société 
des Mines de L'Air (SOMAIR), an inter- 
national consortium composed of Nigerien, 
French, Italian, and West German inter- 
ests, was the only uranium producer in 
1975. One new mine was under develop- 
ment at Akouta, 5 miles southwest of Arlit, 
and another at Imouraren, about 50 miles 
south of Arlit, was being evaluated for 
possible development. The Government 
projected that uranium production would 
increase to 3,300 tons of Uh by 1978, 
4,700 tons of UsOs by 1980, and about 
9,500 tons of UsOs by 1985. 

In 1975, SOMAIR increased the annual 
capacity of the Arlit mill to 1,800 tons of 
UsOs at a cost of about $20 million and 
scheduled an additional capacity increase 
of 200 tons of U:Os for completion in 
1977. 

In June, Compagnie Miniére D'Akouta 
(COMINAK), a consortium composed of 
Nigerien, French, Spanish, and Japanese 
companies, began underground develop- 
ment of its Akouta mine. COMINAK 
planned to achieve a production rate of 
about 2,000 tons of UsOs per year, begin- 
ning in 1978. Reserves, which average 
about 0.4596 U:Os were sufficient for at 
least 15 years at the scheduled rate of 
production. 

South Africa, Republic of.—Uranium 
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output, as a byproduct and coproduct at 
seven gold mines, was 292 tons of U:Os 
lower than that of 1974, owing to the pro- 
cessing of lower grade gold tailings. The 
uranium content in ore processed decreased 
from 0.454 pounds of UsOs per ton in 
1974, to 0.417 pounds per ton in 1975. 
Production in 1975, by mine, was as 
follows: 


Pounds 

Mine of UsOs 
Blyvooruitzicht 2 333,498 
Buffelfont ein =-=. -=-= 1,316,820 
Harmony 22 933,500 
Hartebeestfontein ........-------- 913,808 
Vaal Reefs ` 222 2,051,428 
West Driefontein . . 881,888 
Western Deep Levels — . n--2anm 818,426 
Total. dansa LZ us 6,198,858 


Thirteen gold mines were considered 
capable of supporting uranium production, 
and 11 mines had uranium extraction 
plants. Several uranium mills were being 
rehabilitated to process uranium-rich gold 
tailings which continued to be stockpiled. 

South-West Africa, Territory of.—Open 
pit development and mill construction con- 
tinued on schedule at the Rossing deposit. 
The initial production rate, 60,000 tons of 
ore per day and 15 million pounds of U“Os 
per year, will make the mine the world's 
largest uranium producer. Future plans 
called for the ore production rate to be 
increased to 120,000 tons per day. Initial 
production was scheduled for late 1976. 

Spain.—The Government's Empress Na- 
cional del Uranio, S.A. (ENUSA), sched- 
uled an extensive program to increase pro- 
duction of uranium in the next few years 
to help meet the country?s requirements for 
nuclear fuel. A 140-ton-per-year uranium 
mill at Ciudad Rodrigo, Salamanca, was 
commissioned in 1975, raising Spain's an- 
nual production capacity to 220 tons of 
UsOs. By 1978, a new conventional acid 
leaching-solvent extraction mill, having an 
annual capacity of 600 tons per year of 
UsOs, was also planned at Ciudad Rodrigo. 
ENUSA was also scheduled to build a 
facility in southern Spain to recover about 
140 tons of U:Os per year from phosphoric 
acid production. 


*? Nuclear India. Recovering Uranium From Cop- 
per Tailings. V. 14, No. 6, February 1976, p. 2. 

41 U.S. Embassy, Rome, Italy. Italian Energy 
Finds. State Department Airgram A-214, May 12, 
1975, 2 pp. 
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Yugoslavia. Development continued on 
a uranium deposit near Zirovski Vrh, Slo- 
venia. Reserves were considered adequate 
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to support production of 300 tons of U:Os 
per year for a period of 15 years. Produc- 
tion was expected by 1978. 


TECHNOLOGY 


ERDA-sponsored projects to aid uranium 
exploration and assessment continued. In 
August, a systematic reconnaissance survey 
of the country's surface waters, ground- 
waters, and stream sediments was begun 
for the purpose of determining the role of 
uranium and its pathfinders as guides for 
uranium search.“ The systematic sampling 
of the nation's streams was expected to 
provide evidence of uranium occurrences 
not previously known. Detection capabili- 
ties of LANDSAT multispectral scanner 
data for use in the search for roll-type 
uranium deposits were studied.“ It was 
found that an image based on a single-ratio 
technique was adequate to separate hema- 
tite haloes near uranium deposits. 

Measurement of radioactive bismuth (bis- 
muth-214) in the atmosphere was investi- 
gated to improve data obtained during air- 
borne gamma-ray surveys.“ A low-cost sys- 
tem to explore for uranium deposits under 
bodies of water was developed in Canada.* 
The survey determines lake bottom topog- 
raphy, delineates outcrop areas, and out- 
lines radiometric anomalies. 

Other methods to explore for uranium 
included: Determination of radium in soil 
samples," measurement of the relative heat 
flux between sample points in shallow bore- 
holes," and measurement of delayed fission 
neutrons in formations. Sandia Labora- 
tories, supported by ERDA, was conducting 
a feasibility study to determine uranium 
content in rocks intersected in drillholes. 
The system employs a pulsed neutron gen- 
erator which provides neutrons which col- 
lide with and split the nuclei of uranium 
atoms. Neutrons resulting from fissioning 
are counted to indicate the uranium con- 
tent. 

A comparative study of the geostatistical 
ore reserve estimation method versus con- 
ventional methods using real data from an 
operating mine illustrated the practicality 
of the geostatistical method in certain 
types of uranium ore reserve estimation.“ 
The Bureau of Mines studied the Chatta- 
nooga Shale to determine the quantity and 
quality of the uranium resources present 


and to assess specific environmental effects 
of mining the shale.9 The study concluded 
that the uranium resources are large and 
could be extracted by known mining and 
processing technology; however, produc- 
tion, under present conditions, would not 
be economic and the environmental impact 
in the production area would be extensive. 

Increasing demand and high uranium 
prices continued to stimulate the industry's 
interest in in situ leaching ór solution min- 
ing as a means to reduce investment and 
construction lead time and to produce 
from low-grade ore bodies" Methods of 
petroleum recovery technology were be- 
ing applied to determine the amenability 
of uranium-bearing deposits to solution 
mining. The action of a biological agent 
such as Thiobacillus or Ferrobacilus in 
situ reportedly increases the concentration 


42 Energy Research and Development Administra- 
tion. ERDA Announces Plans for Nationwide Hy- 
drogeochemical and Stream Sediment Program. 
News Release No. 29, Grand Junction, Colo., Aug. 
8, 1975, 3 pp. | 

Salmon, B. C., and W. P. Pillars. Multi- 
spectral Processing of ERTS-A (LANDSAT) Data 
for Uranium in the Wind River Basin, Wyoming. 
Infrared and Optics Div., Environmental Researc 
Institute of Michigan, Ann Arbor, Mich., August 
1975, 129 pp. 

** Energy Research and Development Administra- 
tion. The Development of an Atmospheric ?!*Bi 
Measuring Instrument. GJO-1656, Grand Junction, 
Colo., December 1975, 19 pp. 

*$ Northern Miner. Underwater Radiometry Prov- 
ing Useful Tool to Locate Uranium. V. 60, No. 
51, Mar. 6, 1975, p. 53. | 

% Canadian Mining and Metallurgical Bulletin. A 
Soil Radium Method for Uranium Prospecting. V. 
68, No. 757, May 1975, pp. 51-56. 

47 Hardison, J. E. (assigned to Atlantic Richfield 
Co.) Exploration for Uranium Ore Bodies. U.S. 
Pat. 3,874,232, Apr. 1, 1975, 6 pp. 

48 Givens, W. W. (assigned to Mobil Oil Corp.). 
Method of Determining the Uranium Content of 
a Formation Traversed by a Borehole. Canadian 
Pat. 980,017, Dec. 31, 1975, 33 pp. 

49 Energy Research and Development Administra- 
tion. ERDA Issues Report on Comparative Study 
of Ore Reserve Estimation Methods. News Release 
20 39, Grand Junction, Colo., Sept. 29, 1975, 

pp. 

5? Mutschler, P. H., J. J. Hill, and B. B. Wil- 
liams. Uranium From the Chattanooga Shale. Some 
Problems Involved in Development. BuMines IC 
8700, 1976, 85 pp. 

51 Chemical Week. New Solution Cuts Uranium 
E Costs. V. 117, No. 26, Dec. 24, 1975, pp. 
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of weak sulfuric acid leach solution, there- 
by improving the uranium recovery.” 

The Bureau of Mines expanded its re- 
search and development work on processing 
technology for recovery of uranium from 
low grade and refractory ores. Acid-leach 
extraction of uranium from refractory car- 
boniferous ores, normally resistant to con- 
ventional acid leaching, was successful after 
the ores were subjected to autoclave oxida- 
tion or to roasting. Uranium recoveries of 
up to 93% were reported. 

The United Kingdom Atomic Energy 
Authority developed a new method, known 
as the ferric leach bacterial regeneration 
system, to leach uranium from relatively 
coarse mill-grade ore using acidic ferric 
sulfate. The bacteria, thiobacillus ferro- 
oxidans, was introduced to convert the 
leach reaction product ferrous sulfate back 
to ferric sulfate, which is recycled. 

Two process developments resulting in 
reducing costs 20% to 30% by eliminating 
steps in the production of UFs were de- 
scribed in 1975.% A Japanese process de- 
veloped by Power Reactor and Nuclear 
Development Corp. and Asahi Chemical 
Industry Corp., purifies uranium in con- 
ventional sulfuric acid leach solution by 
solvent extraction, followed by stripping 
with chloride solution. The uranium is put 
in the uranous state by electrolytic reduc- 
tion in a cation exchange membrane cell, 
then precipitated with HF as insoluble 
UF, “green cake.” A French process is 
similar, although in one approach, the 
uranium in the chloride stage can be 
chemically reduced with SO; in the pres- 
ence of copper and HF to form "green 
cake." Both processes produce, in an ore 
processing plant, a product suitable for 
direct fluorination to UFs. 

Progress was reported in isotopic en- 
richment of U*?5 by laser beam in the 
laboratory. Tests indicated higher separa- 
tion factors than from other enrichment 
methods, suggesting that laser methods, 
if commerciall successful, would reduce 


enrichment plant investment and operating 


costs.* Laser enrichment techniques were 
based on the selective excitation of U 
by tunable lasers followed by chemical 
separation or by electrical or mechanical 
separation. Four fundamental requirements 
were necessary to achieve enrichment: An 
absorption spectrum in which different iso- 
topes absorb radiation at different wave- 
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lengths; a laser that can deliver a very 
narrow band of radiation so that only one 
isotope will absorb it; a chemical or physi- 
cal process that can separate the excited 
atoms; and atoms that remain excited long 
enough to achieve separation." 

The NRC continued efforts to improve 
light water reactor (LWR) safety. Re- 
search was directed toward developing: 
methods of calculating the course of events 
if an accident should occur. To assist this 
effort, NRC conducted tests at the Power 
Burst Facility (PBF) at the Idaho National 
Engineering Laboratory to provide data to 
define the behavior of nuclear fuels under 
abnormal and hypothetical accident con- 
ditions. The Loss-of-Fluid-Test Program 
(LOFT), NRC's largest experimental fa- 
cility, was nearing completion and the first 
experiments were expected in 1976. The 
LOFT facility was designed to provide 
verification for analytical methods for pre- 
diction of integrated system behavior in a 
loss-of-coolant accident. 

The Ministry of International Trade and 
Industry (MITI) in Japan planned to con- 
duct a 10-year construction and trials 
program to test nuclear reactor safety dur- 
ing earthquakes." A $70 million, shaking- 
table facility, funded by MITI and Japan's 
nuclear industry, was to be built to test 
power reactors weighing up to 1,100 tons. 

ERDA continued its basic research and 
development program on four breeder con- 
cepts—the liquid metal, fast breeder re- 
actor (LMFBR), the light water breeder, 
the gas-cooled breeder, and the molten 
salt breeder. Reference designs, work sched- 
ules, and cost data were established for the 
demonstration Clinch River LMFBR in 
Tennessee. ERDA planned to have the 
facility completed in 1983. The Fast Flux 
Test Facility for testing breeder fuels and 
materials, and for safety and reactor de- 
velopment experience, was expected to be 
completed in 1977. Progress was made in 


52 Sievert, J. A. (assigned to Continental Oil 
Co.). In Situ Underground Leaching of Uranium 
From Carnotite or Other Uranium Ore. U.S. 
Pat. 3,937,520, Feb. 10, 1976, 5 pp. 

$3 Chemical Engineering. Uranium Processing Up- 
date. V. 82, No. 5, Mar. 3, 1975, pp. 88-89. 

9* Chemical and Engineering News. Lasers Hold 
Promise for Isotope Enrichment. V. 53, No. 19, 
May 12, 1975, pp. 17-18. 

$5 Chemical Week. New Light on Laser Enrich- 


ment. V. 116, No. 22, May 28, 1975, p. 57. 
58 Chemical and Engineering News. J nanese 
Shaker To Test Reactor Safety. V. 53, 43, 


Oct. 27, 1975, pp. 21-22. 
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studies on advanced oxide fuels and higher 
breeding mixed uranium-plutonium carbide 
and nitride fuels. 

The feasibility of a gaseous core nuclear 
reactor, designed not' only to produce 
power but also to reduce the national in- 
ventories of long-lived reactor waste prod- 
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ucts through nuclear transmutation, was 
examined." Neutron-induced transmutation 
of radioactive waste was shown to be an 


effective means in shortening the apparent 
half life. SES 


57 Paternosta, R. R. Nuclear Waste Di Util- 
izing a Gaseous Core Reactor. NASA-CR-146418, 
Florida Univ., Gainesville, Fla., 1975, 42 pp. 


Vanadium 


By Grace N. Broderick * 


Consumption of vanadium in 1975 in 
the United States showed a decrease of 
24% from the alltime high of 1974. This 
decrease resulted from a decline in steel 
demand, reduced activity in aircraft con- 
struction, and less use of vanadium by the 
chemical industry. U.S. production of 
vanadium oxide also was lower in 1975, 
decreasing by 996. U.S. price quotations 
for the principal vanadium materials, 


which rose appreciably in 1974, remained 
stable in 1975. Both exports and imports 
of ferrovanadium were down in 1975. Ex- 
ports classified as ores, concentrates, oxides, 
and vanadates increased over those of 
1974. Vanadium pentoxide imports, which 
until 1974 were insignificant, accounted 
for about one-third of total vanadium 
imports for consumption in 1975. 


Table 1.—Salient vanadium statistics 
(Short tons of contained vanadium) 


1971 1972 1978 1974 1975 
United States: 
Production: 
Ore and concentrate: 
Recoverable vanadium! ..........- 5,252 4,887 4,877 4,870 4,748 
Value (thousand dollars) .. $37,690 $30,867 $26,611 $38,266 $49,329 
Vanadium oxides recovered? .......... 5,293 5,248 4,864 5,368 4,859 
Consumptio[ 22 4.802 5,227 6,398 7,200 5,501 
Exports: 
Ferrovanadium and other vanadium 
alloying materials (gross weight) ... 676 269 1,416 1,335 1,018 
Vanadium ores, concentrates, oxides, 
and vanadates llle 260 176 232 208 215 
Imports (general) : 
Ferrovanadium (gross weight) 89 578 803 225 179 
Ores, slags, residues 2,950 1,400 2,600 r 2,485 2,895 
Vanadium pentoxide (anhydride) .... 3 (3) (3 583 1,275 
World production 20,502 20,239 "21,653 121,112 23,831 
* Revised. 


1 Recoverable vanadium contained in uranium and vanadium ores and concentrates received at 
mills, plus vanadium recovered from ferrophosphorus derived from domestic phosphate rock. 

Produced directly from all domestic sources, and includes metavanadates; in 1971 also includes 
small byproduct quantities from imported chromium ores. 


8 Less than 1⁄4 unit. 


Legislation and Government Programs.— 
As of December 31, 1975, deliveries of 
previously sold material had reduced the 
physical inventory of the U.S. Government 
stockpile to 540 tons of vanadium, all in 


the form of vanadium pentoxide. This 
uncommitted excess cannot be sold until 
Congressional authorization is obtained. 


1 Physical scientist, Division of Ferrous Metals. 
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DOMESTIC PRODUCTION 


Domestic production of vanadium was 
somewhat lower than that in 1974. The 
quantity recovered from uranium-vanadium 
ores of the Colorado Plateau increased in 
1975 and exceeded the quantity recovered 
from Arkansas vanadium ore, which de- 
clined from that of the previous year. On 
a State basis, however, Arkansas retained 
its position as the principal vanadium pro- 
ducer. The amount of vanadium recovered 
from ferrophosphorus continued to de- 
cline. Some mills also processed fly ash, 
oll residues, spent catalysts, and foreign 
vanadium-bearing slags. Vanadium ob- 
tained by processing imported vanadium- 
bearing materials was not included in any 
of the production figures shown in the 
tables nor was the vanadium recovered 
directly from slags or residues as ferro- 
vanadium or similar products. 

Union Carbide Corp. continued to op- 
erate both its. Uravan-Rifle mill complex 
in Colorado, and its Hot Springs, Ark., 
mill. The Soda Springs, Idaho, plant of 
Kerr-McGee Corp. and the Hot Springs, 
Ark., plant of Union Carbide Corp. pro- 
duced all the vanadium that was recov- 
ered from byproduct ferrophosphorus. By 
yearend, Atlas Corp. had nearly completed 
installation of the vanadium recovery cir- 
cuit at its Moab, Utah, plant. 

Producers of vanadium addition agents 
for use in the production of steel and 
titanium alloys included Engelhard Min- 
erals & Chemicals Corp.; Foote Mineral 
Co; Reading Alloys, Inc.; Shieldalloy 
Corp. (a Division of Metallurg, Inc.); 
and Union Carbide Corp. 


Table 2.— Mine production and recoverable 
vanadium of domestic origin produced in 


the United States 
(Short tons of contained vanadium) 


Mine 

Recoverable 

Year p vanadium ? 
11 5,547 5,252 
19777272 4,699 4,887 
1978 nnnnmnn 4,117 4,877 
11711110 5,240 4,870 
1970 8 5,218 4,743 


1 Measured by receipts of uranium and va- 
nadium ores and concentrates at mills, vanadium 
content. 

2 Recoverable vanadium contained in uranium 
and vanadium ores and concentrates received 
at mills, plus vanadium recovered from ferro- 
phosphorus derived from domestic phosphate 
rock. 


Table 3.—Production of vanadium oxides 
in thé United States ' | 


`(Short tons) 
Gross Oxide 
Ki weight content 3 

e  oleeaeuewaes 10,492 9,448 
19128 ¿neta 10,410 9,867 
i 8.226 8,688 
1974. 8 5804 9,588 
1975 de engm engm enen mme ,597 8,674 


1 Produced directly from all domestic sources 
including domestic residues. Includes metavana- 
dates; in 1971, includes small byproduct quan- 
tities from imported chromium ores, also. 

2 Expressed as equivalent V:205. 


Plans to construct a ferroalloy plant at 
Pulaski, Pa., to produce ferrovanadium 
and other alloys were announced by The 
Pesses Co. The plant, which is expected to 
be in operation by late 1976, is not ex- 
pected to produce ferrovanadium until 
1977 or 1978, when an arc furnace will 
be installed. 
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CONSUMPTION AND USES 


Domestic consumption of vanadium by 
type of material and by end-use category 
decreased about 24% in 1975 from the 
alltime high of 7,200 tons set in 1974. 
Decreases occurred in all end-use categories 
except carbon steel, cast irons, and welding 
and alloy hard-facing rods and materials. 


consumed as ferrovanadium and associated 
proprietary vanadium-iron- carbon ma- 
terials. A decline in steel demand, reduced 
activity in aircraft construction, and less 
use of vanadium by the chemical industry 
were responsible for the decreased con- 
sumption. 


Eighty-five percent of the vanadium was 


Table 4.— Consumption and consumer stocks of vanadium materials in the United States 
(Short tons of contained vanadium) 


1975 


1974 
Type of material Ending Ending 
Consumption stocks Consumption sto 

Ferrovanadium? ! 6,076 1,782 4,708 868 
e . 218 83 216 56 
Ammonium metavanadate e e 41 6 26 5 
ae ß eet 865 163 556 212 
I/ ·¹ w ĩͤ A s ooy suz2 7,200 1,984 5,501 1,141 


1 Includes other vanadium-iron-carbon alloys. 
? Consists principally of vanadium-aluminum alloy, plus velátively small quantities of other va- 
nadium alloys and vanadium metal. 


Table 5.—Consumption of vanadium in the United States, by end use 
(Short tons of contained vanadium) 


End use 1975 
Steel: 
E eelere 931 
Stainless and heat resisting AR A A EE 20 
ll ↄ r Qu wa ss 1,807 
High- strength low-alloy `. 2222222222222. 2,004 
Te O EE W 
C1 ³˙-6z . hdd dd 6: 413 
%% ĩ˙³iũv:ꝛʃ ³⁰ nt ⁰¹¹iw ⁰¹¹wr ꝙdõdꝙd mm é . 8 59 
AN ᷑/é—0iſiii ↄↄ V Add d e d ala mE 26 
Alloys (excluding steels and superalloys) : 
Cutting and wear resistant materials 222222 W 
Welding and alloy hard-facing rods and materials ` — 2222 LS 
Nonferrous ꝓ eee os aia 425 
Other A AI A A A AE W 
Chemical and ceramic uses: 
o ß ß AI e E CEDE E as 23 
Other A ⁵ NI A O ⁵ . 8 
Miscellaneous and unspecified 2 44ᷣõᷣ«ĩ„̃ͤ“„r 2222 6 
Total asa «⅛ ) ß ) ðr ðiHdx mt x 5.501 


W Withheld to avoid disclosing individual company confidential data, included in Miscellaneous 
and unspecified.” 

1 Includes magnetic alloys. 

2 Includes pigments. 


STOCKS 
In addition to the consumers” stocks chemicals totaled 3,375 tons of contained 
shown in table 4, producers stocks of vanadium at yearend 1975, compared with 
vanadium as fused oxide, precipitated 1,920 tons at yearend 1974. 


oxide, metavanadate, metal, alloys, and 
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PRICES 


Prices in the United States for the prin- 
cipal vanadium materials were stable 
throughout 1975. The price for domestic 
98% fused vanadium pentoxide, as quoted 
by Metals Week, continued as a dual quo- 
tation of $2.45 and $3.06 per pound of 
contained V.Os for the entire year. Prices 
for technical-grade, air-dried vanadium 


pentoxide remained at $2.98 and $3.06 per 
pound of contained V:Os in 1975. 

The price for U.S. standard grade ferro- 
vanadium remained at $6.35 per pound 
of contained vanadium, and the price of 
Carvan and Ferovan remained at $5.10 
per pound of contained vanadium during 
the year. | 


FOREIGN TRADE 


Exports of ferrovanadium were down 
about 2496 in 1975 but exports of va- 
nadium ores, concentrates, and oxides rose 
696 over those of the previous year. The 
average declared value for exports of ores, 
concentrates, and technical-grade oxides 
was $2.12 per pound of contained va- 
nadium pentoxide in 1975, compared with 
$1.83 per pound in 1974. The average 
declared value for exports of ferro- 
vanadium in 1975 was $3.91 per pound 
of alloy, compared with $2.94 in 1974. 

Ferrovanadium imports declined in 
quantity but increased in value. No imports 
classified as vanadium ore and concentrate 
were received in 1975. Imports of 
vanadium-bearing residues, such as ashes 
and slags, totaled 5.8 million pounds of 


contained vanadium in 1975, compared 
with 5.0 million pounds of contained va- 
nadium in 1974. Most of this material 
continued to come from the Republic of 
South Africa, the U.S.S.R., and Chile. 

Imports for consumption of vanadium 
pentoxide (anhydride) totaled 4,297,303 
pounds valued at $7,873,796, compared 
with 1,904,182 pounds valued at $2, 
931,329 in 1974. 

Tariffs.—Imports of vanadium pentoxide 
(anhydride) are presently designated as 
TSUSA 422.60 in the Tariff Schedules 
of the United States (Annotated). They 
are dutiable at 16% ad valorem for fa- 
vored nations; the statutory rate is 40% 
ad valorem. 


Table 6.—U.S. exports of vanadium, by country 
(Thousand pounds and thousand dollars) 


Ferrovanadium and other 
vanadium alloying materials 
containing over 6% vanadium 


Vanadium ore, concentrates, 
pentoxide, vanadic acid, 
vanadium oxide and vana- 
dates (except chemically 


(gross weight) pure grade) 
Destination (vanadium content) 
1974 1976 1974 1975 
Quan- Quan- Quan- Quan- 

tity Value tity Value tity Value tity Value 
Argentina 2 40 118 17 70 ER ie me =o 
Aust 8 * = DI Sec E m 174 788 
Belgium-Luxembourg ...... 42 128 111 405 as Lc t RE 
Brazil occur caca 169 Sa S 12 85 ER T€ 
Canada nnnnnnnnnnmnnMn 1,198 3,527 745 3,055 8 13 6 27 
China, Peoples Republic of PN PUN E S NM b 15 

Sitë A 11 4 18 He im ë= 
Germany, West = S 6 12 90 810 189 861 
Hong Kong mm q 21 a Wée AN Ss = 

Ar ⁵ð (1) 135 452 ER = ES 
eee, aana 200 557 160 587 235 722 55 207 

Malaysia -........ . Á 1 1 Gei = T 
Mexico 194 423 - 24 84 52 230 
Netherlands 454 1,488 388 1,618 es = Se GE 
Philippines 222 s = ae < 42 168 Sé Ge 
Poland sn.. 44 126 Ss -— ss se MER ë 
¡AS 64 187 43 171 2a Së Se 2 
Sweden 2 359 1.081 304 1.022 Pe HN Se ES 
Switzerland a= ammm 10 23 68 284 Se SÉ oy "m 
Venezuela e Se 59 256 — si - ae 
Total __ 2,670 7,868 2,086 7,952 406 1,827 481 1,628 


1 Less than 14 unit. 
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Table 7.—U.S. imports of ferrovanadium, by country 
(Thousand pounds and thousand dollars) 


1974 1975 
Country Gross Vanadium Gross Vanadium 
weight content Value weight content Value 
General imports: 
Au ia T" E 8 77 58 294 
Belgium- Luxembourg 220 162 640 See = = 
Prall Ss En M 44 81 155 
Canada . ... 1 1 8 16 12 68 
Germany, West .....----- 183 86 880 222 177 918 
Norway; 96 43 188 SES a sz 
Total. carnada 450 292 1,161 859 278 1,435 
Imports for consumption: 
Austria PEN zm zs 77 53 294 
Belgium-Luxembourg .... 220 162 640 SR cx oe 
Brazil nario 8 E Gs Geet 44 81 156 
Canada 1 3 16 12 68 
Germany, West r 129 82 361 222 177 918 
orway xy 96 48 188 Gu zx EN 
Total. Ema EE 446 288 1,142 859 278 1,435 
r Revised. 
Table 8.—U.S. imports of vanadium pentoxide (anhydride), by country 
(Pounds and dollars) 
1974 1975 
Country Gross Vanadium Gross Vanadium 
weight content Value weight content Value 
General imports: 
Canada eg ES SH 1,682 942 303 
Finland .......----.- 60,075 33,654 108,569 44,974 25,194 124,209 
Germany, West 44,259 24,794 35,285 99,498 55,739 241,319 
Mozambique 61,218 84,294 100,766 NP SE? E 
South Africa, 
Republic of 1,738,628 973,979 2,686,155 4,404,727 2,467,528 7,940,330 
United Kingdom 2 1 554 1 (1) 255 
Total EE 1,904,182 1,066,722 2,931,829 4,550,882 2,549,404 8,806,416 
Imports for consumption 
Canada M EN tog 1,682 942 808 
Finland .........-.-- 60,075 33,654 108,569 44,974 25,194 124,209 
Germany, West 44,259 24,794 35,285 99,498 55,739 241,319 
Mozambique 61,218 84,294 100,766 x Sa = 
South Africa, 
Republic of .......- 1,738,628 973,979 2,686,155 4,151,148 2,325,478 7,507,710 
United Kingdom ----- 2 1 554 1 (1) 255 
Total __.. ===- 1,904,182 1,066,722 2,931,329 4,297,308 2,407,849 7,818,196 


1 Vanadium content 0.6 pounds. 


WORLD REVIEW 


In addition to the nations listed in 
table 9, some others had relatively small 
vanadium production from secondary, 
waste, or byproduct sources. Japan and 
West Germany produced vanadium from 
several such sources. ` 

Australia.—The Barrambie project of 
Ferrovanadium Corp. N.L. was reportedly 
approaching the pilot plant stage. This 
project would lead to the exploitation of 


in 1960 as the result of an airborne survey. 
Since 1971, drilling of the area and other 
geophysical and geological work has been 
undertaken. Indicated ore reserves are put 
at some 30 million tons of ore containing 
an average of 0.7% VzOs, 15% "TiO; 
and 2696 Fe, while inferred reserves of 
unspecified grade are estimated at some 
448 million tons. 


1 ti 1 -l 1 ? Mining Magazine (London Progress at W. 
a large vanadium-titanium-iron deposit, Australian Vanadium /! Iron Pt 5133, No. 5, 


the initial discovery of which was made 


November 1975, pp. 339 and 341. 
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Table 9.—Vanadium: World production from ores and concentrates, by country 
(Short tons of contained vanadium) 


Country 1973 1974 1976 P 
Chile AAA II A AE AE 1,060 r 640 660 
Finland (in vanadium pentoxide produet 222 1.388 1,635 1,405 
Norway © ai d se r 820 r 850 1.140 
South Africa, Republic of: 1 
Content of pentoxide and vanadate products è r 9,789 r 8,657 5,800 
Content of vanadiferous slag product * ...... . l2 r 5,258 r 5,327 6,434 
OCG) d EE 9,047 8,984 11,784 
South West Africa, Territory of: (in lead vanadate | | 
eoncentrate) 9 ñ ỹ!¹.q ͤ r ĩ dd 715 903 619 
U. S. S. R. (in slag exports only) NNN EEN erm m 4,246 r e 3,230 e 3,530 
United States (recoverable vanadium)) . ccce m 4,971 4,870 4,743 
DOUG) ai 00 At EE te r 21,653 21,112 29,881 
* Estimate. P Preliminary. r Revised. 


1 The Republic of South Africa officially reported the undistributed total production of vatindium 
in pentoxides and vanadate products as well as in vanadium bearing slags. Data on vanadium 
content of vanadium slag is estimated on the basis of a reported tonnage of vanadium-bearing slag 
(gross weight) multiplied by an assumed grade of 1495 vanadium. Vanadium content of pentoxide 
and vanadate products represents the difference between the reported total and the calculated esti- 


mate for vanadium in slag. 


2 Data represent output Y^. South West Africa Co. Ltd. for years ending June 30 of that stated. 


Canada.—Research on a ‘metallurgical 
process that would permit the recovery of 
some of the elements contained in the 
Magpie deposits, located about 80 miles 
north of Mingana, Quebec, was conducted 
by the Quebec Department of Natural 
Resources and the Canada Centre for 
Mineral and Energy Technology (CAN- 
MET), Department of Energy, Mines and 
Resources. These deposits contain more 
than 1 billon tons of titaniferous mag- 
netite grading 43% Fe, 10.5% TiOs, 
1.696 Cr, and small amounts of vanadium, 
nickel, and aluminum. The Quebec De- 
partment of Natural Resources also was 
working on an ilmenite-magnetite deposit 
located in the Lac Doré area of Chibou- 
gamau, Quebec, that contains 1.3% 
vanadium.” 

The principal consumers of vanadium in 
Canada are The Algoma Steel Corp., 
Ltd.; Atlas Steels Co. Division of Rio 
Algom Mines Ltd.; Burlington Steel Di- 
vision of Slater Steel Industries Ltd.; 
Sydney Steel Corp. (Sysco); Dominion 
Foundries & Steel, Ltd. (Dofasco) ; Sidbec- 
Dosco Ltd.; Manitoba Rolling Mills Di- 
vision of Dominion Bridge Co. Ltd.; 
The Steel Co. of Canada, Ltd (Stelco) ; 
and Colt Industries (Canada) Ltd. 

Finland.—According to Finnish trade 
statistics, Finland exported 2,955 tons of 
vanadium compounds * in 1974, compared 
with 2,594 tons in 1973. Of the 2,955 
tons, 714 tons went to Sweden, 638 tons 
to West Germany, 623 tons to France, 


331 tons to the U.S.S.R., 307 tons to 


Great: Britain, 120 tons to Czechoslovakia, 
89 tons to Brazil, 55 tons to Canada, 44 
tons to Iceland, 30 tons to the U.S.A,, 
and 1.7 tons each to Austria and Italy. 

Rautaruukki Oy reported an output of 
2,509 tons (gross weight) of vanadium ` 
pentoxide in 1975, compared with 2,918 
tons (gross weight) in 1974. 

Germany, West.—According to official 
trade statistics, West Germany imported 
29,674 tons (gross weight). of vanadium- 
containing ashes, residues, and slag in 
1975, compared with 32,848 tons (gross 
weight) in 1974. 

India.—Vanadium wás reported 5 as hav- 
ing been extracted on an industrial scale 
from local ores using a process developed 
by the National Metallurgical Laboratory 
and the State-owned Mysore Iron & Steel 
Ltd. The vanadiferous ore lies near 
Masanikeri, some 40 miles from the Mysore 
Iron & Steel works at Bhadravati. 

Italy. —Italsider S.p.A. has adopted a 
vanadium-columbium steel (yield strength 
70,000 pounds per square inch) for the 
production of pipe of 48 inches and 56 
inches in diameter, with wall thicknesses 
up to 15 millimeters. The steel was de- 
veloped in conjunction with the Vanadium 
International Technical Committee (Vani- 
tec). The first experimental pipes were 


3 Boucher, Michel A. Vanadium. Dept. of En- 
ergy, Mines and Resources, Ottawa, Ontario, Can- 
ada. Sept. 1975, 5 pp. 

* Although the title of the export class is “‘vana- 
dium compounds," the material is almost all va- 
nadium pentoxide. 

5 Metal Bulletin (London). 


Indian V Success. 
No. 6018, Aug. 22, 1975, p. 40. 
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made by Italsider at its Taranto Works 
in December 1974, and commercial pro- 
duction began early in 1975 after further 
developmental studies. Over 150,000 tons 
of pipe had been produced by mid-July. 
In addition to its strength, the steel re- 
portedly met the severe requirements for 
weldability and resistance to brittle frac- 
ture that are prescribed for Arctic pipe- 
line construction.” 

South Africa, Republic of.—South Af- 
rica, the worlds leading  vanadium- 
producing country, increased its output in 
1975. Statistics, as published by the South 
African | Government's Department of 
Mines, are for the combined forms— 
slag, polyvanadate and metavanadate and 
fused pentoxide as V2Os. In this combined 
form, production in 1975 totaled 20,946 
tons, compared with 16,049 tons in 1974 
and 16,149 tons in 1973. 

During the fiscal year ending June 30, 
1975, Highveld Steel and Vanadium Corp., 
Ltd. (HSV), South Africa's and the 
world's leading producer of vanadium, pro- 
duced at its Witbank plant a total of 45,955 
tons (gross weight) of vanadium-bearing 
slag, compared with 38,053 tons (gross 
weight) in the previous fiscal year; the 
company's Vantra Division produced fused 
vanadium  pentoxide. A new primary 
crushing and washing section was in- 
stalled?” at HSV's Mapochs mine (near 
Roosenekal) to facilitate the handling of 
run-of-mine ore of a higher clay content 
than that formerly mined and to meet 
the higher tonnage called for by the cor- 
poration’s Witbank works. Capacity of 
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the ore treatment plant was increased 
from 300 to 475 tons per hour. 

South Africa's second most important 
producer of vanadium, Ucar Minerals Corp. 
(wholly-owned subsidiary of Union Car- 
bide Corp.), continued to produce va- 
nadium pentoxide at Bon Accord near 
Pretoria from ore obtained from the Brits 
area. 

A third producer, Transvaal Alloys Ltd., 
that began production of vanadium pent- 
oxide in 1974 will expand its operations 
within a 5-year period if export sales 
(largely to Japan's Taiyo Koko K.K. and 
to West Germany) improve as envisaged 
in 1975. 

Thermometallurgical Corp., (Pty) Ltd., 
produced  ferroalloys, including  ferro- 
vanadium, at its Benoni plant. A total 
capacity of up to 1,200 tons per year for 
all alloys was reported * for this plant. 

South-West Africa (International Terri- 
tory).—The South West Africa Co., Ltd. 
(Swaco), continued to produce lead 
vanadate concentrate from the Berg Aukas 
mine, near Grootfontein. During the fiscal 
year ending June 30, 1975, the grade of 
the ore mined and hoisted was adversely 
affected by a decrease in the quantity of 
vanadium-rich cavity-fill material available 
for treatment. Production dropped 31% 
from 9,202 tons of lead vanadate concen- 
trate in fiscal year 1974 to 6,361 tons in 
fiscal year 1975. On June 30th, 1975, 
about 1,323 tons of lead vanadate concen- 
trate was held in the pipeline between the 
mine and the smelter in West Germany. 


TECHNOLOGY 


The Bureau of Mines published part 1 
of a study on the use of nitride intermedi- 
ates in the preparation of columbium, 
vanadium, and tantalum metals? The ob- 
jective of laboratory research at the 
Boulder City Metallurgy Research Labora- 
tory reported in part 1 was to study the 
rate and degree of nitride conversion of 
the oxides of these metals with ammonia 
preparatory to use of the nitride to produce 
the respective metals; to optimize experi- 
mental conditions; and to obtain a nitride 
product as low as possible in oxygen in 
the shortest practical time. Variables ex- 
amined included reactor material, temper- 
ature, space velocity and composition of 
the nitriding gases, and composition, par- 


ticle size, and thermal treatment of the 
oxides. Most of the nitride conversion data 
reported were generated from single ex- 
periments. The best nitride conversions 
were obtained in nonmetal reactors. 

Use of electrorefined vanadium metal 
prepared at the Bureau of Mines Boulder 
City Metallurgy Research Laboratory was 


Metal Bulletin (London). Vanadium Steel in 
Pipelines. No. 6007, July 15, 1975, p. 26. 

* Coal Gold + Base Minerals of Southern Africa. 
Mapochs: Rim Plant Means 40% Expansion. V. 
23, No. 8, October 1975, pp. 20-21, 23. 

i $ Metal Bulletin. Ferro-Alloys Survey, 1975. P. 


® Guidotti, R. A. G. B. Atkinson, and D. G. 
Kesterke. Nitride Intermediates in the Preparation 
of Columbium, Vanadium, and Tantalum Metals 
(In Two Parts) 1. Nitride Preparation. BuMines 
RI 8079, 1975, 25 pp. 
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documented in two publications. One 
study“ investigated the change in elec- 
trical resistivity of interstitial alloys as a 
function of the static displacement caused 
by the interstitials. The other study" 
involved determining constitution diagrams 
of noble metal alloys, including vanadium- 
ruthenium and vanadium-rhenium. 

Vanitec, which continued to sponsor 
research on vanadium applications, pub- 
lished the first of a series of monographs, 
“Vanadium Steel Reinforcing Bars.” Since 
its formation in 1973, Vanitec has spon- 
sored research programs on high-strength 
steels in the United Kingdom at the 
National Physical Laboratory and the 
Welding Institute, and in Italy with the 
Centro Sperimentale Metallurgico and 
Italsider S.p.A. The committee consists 
of representatives from the following major 
producers of vanadium ores, concentrates, 
alloys and other compounds: Awamura 
Metal Industry Ltd., Billiton Phibro B.V., 
BOC Murex, Continental Alloys S. A., 
Climax Molybdenum Co., Elkem Spiger- 
verket A/S, Foote Mineral Co., Highveld 
Steel and Vanadium Corp., Metallurg, 
Inc., Nippon Denko KK, Rautaruukki Oy, 
Sadacem, Société Française  d'Electro- 
métallurgie (Sofrem), South West Africa 
Co., Taiyo Mining, Termoligas Metalur- 
gicas S.A., Treibacher Chemische Werke 
AG, and Union Carbide Corp. 

A method for recovering vanadium from 
certain iron ores without sodium or alkali 
contamination was developed and pat- 
ented.” Vanadium-bearing iron ore is 
mixed with a calcium-bearing compound 
such as limestone; the mixture is roasted 
in an oxidizing atmosphere to form calcium 
vanadates, which are relatively insoluble 
in water but can be leached with an 
aqueous solution containing carbonate or 
bicarbonate compounds, preferably am- 
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monium carbonate or bicárbonate. Use of 
ammonium compounds is reported to pro- 
duce a sodium-free vanadium product. 
Other insoluble calcium compounds pro- 
duced during roasting remain with the 
leached iron ore residue, which can be 
processed to recover the iron. 

A patent was issued for extraction of 
vanadium values from vanadiferous slag 
from the manufacture of steel or iron 
from ores containing vanadium as an 
impurity. À mixture of slag and sodium 
carbonate was heated between 600? to 
800° C in a convertor in the presence of 
oxygen to solubilize the vanadium, the re- 
action product leached with water, and 
the vanadium values recovered from the 
leach.* 

Another patent covered a process for 
extraction of vanadium and titanium values 
from slag formed by smelting iron oxide 
which contains substantial percentages of 
vanadium and titanium. A mixture of slag 
and sodium chloride was heated between 
1300° to 1700° C to form an altered slag. 
The altered slag was oxidized by salt- 
roasting in an oxidizing atmosphere to 
solubilize vanadium oxide in the plus-five 
valence state, the slag leached, and the 
leach solution processed for vanadium. 
Titanium was recovered from the low- 
vanadium residue by known methods.“ 

10 McIntire, W. 


R., and 
Distortions and * ue to Interstitials. 
GE 5 v. 23, No. 8, August 1975, pp. 


11 Waterstrat, R. M., and R. C. a: 


. B. Cohen. Static 


Noble Metal Constitution Dia Part II. Na- 

1975 171 pp. of Standards NBSIR IR 73-415, August 
pp 

12 Bare, C. B., and J. Pasquali (assigned to 


Bethlehem Steel "Corp. ). ö. S. Pat. 3,853,982, Dec. 
10, 1974. 


13 Peters, F. J. W. M., S. Middelhoek and A. 
Rijkelboer (assigned to Billiton Research B V.). 


U.S. Pat. 3,929,460, Dec. 30 
14 Miroi : K., C. E. Berthold, F. M. 
Stephens, Wi and A. K. 7 D, (assigned to 
N.L.). 29,461, 


Ferrovana m Corp., 
Dec. 30, 1975. 


Vermiculite 


By Richard H. Singleton * 


Crude vermiculite output totaled 330,000 
tons in 1975, a decline of 3% from that 
produced in 1974. World production of 
crude increased 4% in 1975 to approxi- 
mately 577,000 tons. Domestic output of 
exfoliated vermiculite declined 15% to 
235,000 tons. Vermiculite was exfoliated 
at 51 plants in 29 States using mainly do- 
mestic crude but also crude imported from 


the Republic of South Africa. Two exfolia- 
tion plants closed in 1975. Exfoliated ver- 
miculite continued to be used mainly in 
the building industry as concrete aggregate, 
as premixes for acoustic, fireproofing, and 
other purposes, and as loose-fill and block 
insulation. Demand for these lightweight 
products continued to decrease in accord 
with a decline in building activity. 


Table 1.—Salient vermiculite statistics 
(Thousand short tons and thousand dollars) 


f 1971 1972 1979 1974 1975 
United States: Sold and used by producers: 

Lë al TEE 801 837 365 341 8 
Valde” concordancia sx N $7,198 $8,092 $9,464 $10,120 $13,761 
Average value per ton $23.91 $24.01 $25.93 $29.68 $41.70 

Exfolidted ... ⁵ꝛ⅛ðX2᷑ U J. JU J J. J mmi e 209 247 298 275 235 
V@IUG oscura $20,885 $24,777 $31,186 $30,916 $36,345 
Average value per ton » =m- m. 99.93 $100.31 $106.44 $112.42 $154.66 

Exports to Canada 29 81 86 44 45 

Imports from the Kopanie of 

South Africa 888 18 26 80 42 88 
World: 
Production, erude . 459 512 r 549 r 555 577 
r Revised. 


DOMESTIC PRODUCTION 


Crude Vermiculite.— Output of vermicu- 
lite concentrate, commonly called crude, 
decreased from 341,000 tons in 1974 to 
330,000 tons in 1975. Capacity of W. R. 
Grace & Co.’s beneficiation mill at Libby, 
Mont., was increased. W.R. Grace & Co. 
also continued to mine and beneficiate ver- 
miculite near Enoree, S.C. In addition, Pat- 
terson Vermiculite Co. continued to pro- 
duce a small tonnage at Lanford, S.C. Plans 
of W. R. Grace & Co. to develop vermicu- 
lite deposits near Louisa, Va., remained 
shelved during 1975, mainly as a result of 
zoning problems. 

Exfoliated Vermiculite.—The tonnage of 
exfoliated vermiculite sold or used de- 


creased 15% to 235,000 in 1975. Leading 


States, accounting for 42% of the exfoli- 
ated vermiculite sold or used, were Cali- 
fornia, Florida, New Jersey, South Carolina, 
and Texas. W. R. Grace & Co., Construc- 
tion Products Div., the principal producer 
of crude vermiculite, operated 30 exfoli- 
ating plants in 24 States. Crude vermicu- 
lite imported from the Republic of South 
Africa was exfoliated in 11 domestic plants. 
The other 10 domestic exfoliating plants 
used domestic crude as feedstock. The. 
sources of crude for domestic exfoliated ver- 
miculite sold and used were Libby, Mont., 
47%; South Carolina, 44%; and the Re- 
public of South Africa, 9%. 


1 Physical scientist, Division of Nonmetallic Min- 
erals. 
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Table 2.—Vermiculite exfoliating plants in the United States in 1975 


Nearest city 
Company State County or town 
J. P. Austin Assoc, Inc .......-- ones Sia Beaver Beaver Falls. 
J. J. Brouk & Co., Ine ........-- I St. Louis St. Louis. 
Carolina Wholesale Florists, Inc .. N orth Carolina c Sanford. 
Cleveland Builders Supply Ps 
Cleveland Gypsum Co. D ooo Cuyahoga .......- Cleveland. 
Diversified Insulation, Ine. E Minnesota Hennepin n 2 Minneapolis. 
W. R. Grace & Co., Construction 
Product Div. Arlzona . Maricopa a Phoenix. 
Arkansas Prae .. North Little Rock. 
California Alameda .-........ Newark. 
Los Angeles Los Angeles. 
Orange Santa Ana. 
Colorado .......-- Denver Denver. 
Florida Broward .......-. Pompano Beach. 
Duval Jacksonville. 
Hillsborough — Tampa. 
Illinois .......---- Durags 5 West Chicago. 
entuc c acp CD e UD UD UD Camp H EDAD e... e rt, 
Louisiana Orleans New Orleans. 
Maryland Prince Georges .. Muirkirk. 
Massachusetts .... Hampshire . Easthampton. 
Michigan Wayne Dearborn. 
Minnesota . Hennepin ........ Minneapolis. 
Missouri ........- St. Louis St. Louis. 
N ebr aska em eno ep <o Doug en gr an en aD aa qa anan ap 
New Jersey „anaso Mercer ee» Trenton. 
N ew Yor k <o ep eo ep e» q ssp ga 2222 ee W rt. 
North Carolina .. Guilford ...... wwee High Point. 
Oklahoma e me eD en e ae ahoma menu qp es. oma City. 
Oregon Multnomah ....... 0 
Pennsylvania ..... Lawrence .....--- New Castle. 
South Carolina Greenville ........ Kearney. 
WC Travelers Rest. 
Tennessee Davidson ... Nashville. 
Texas Bexar ............ San | Antonio. 
Wisconsin Milwaukee .....-. Milwaukee. 
Hyzer & Lewellen ...............- Pennsylvania Bucks ......-...-- Southampton. 
interne tional Vermiculite Co Hines Macoupin .....-.- Girard. 
Kees, Ii Wisconsin enosha ____..... Kenosha. 
La Habra Products, Ine California range ahe 
MacArthur CO- Minnesota se St. Paul. 
Mica Fellets, INIT. Illinois De Kalb ....... .. De Kalb. 
Patterson Vermiculite Co South Carolina ... Laurens ........-- Lanford. 
Robinson Insulation Co .......--- Montan Cascade .......... Great Falls. 
North Dakota .... Ward Minot. ` 
Schmelzer Sales Associates, Ine Florida Hillsborough ..... Tampa. 
The Schundler Co ...............- New Jersey ...... dlesex .......- Metuchen. 
Strong-Lite Products .........--.- rkansas ue Jefferson Pine Bluff. 
Supreme Perlite Co .............- Oregon „e... Multnomah ....... Portlan 
Vermiculite of Hawaii, Ine awali ... . s.. Honolulu Honolulu. 
Vermiculite-Intermountain, Ine tan 2 Salt Lake Salt Lake City. 
Vermiculite Products, Ine Texas Harris Houston. 


CONSUMPTION AND USES 


The use pattern for exfoliated vermicu- 
lite by main categories showed no major 
change from 1974 and was as follows: 
Aggregates, 50%; insulation, 31%; agri- 


culture, 16%; and miscellaneous, 3%. 
Demand for smaller flake sizes decreased. 

Almost no demand existed for flake sizes 

below 65 mesh. 
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An end use breakdown is shown in thou- sand tons in the following tabulation: 


—— — — 


Use 1974 1975 
AAA RR p 
Aggregates : 

55 a ⁵ ⁵ðV / EMT Së 75 
Pa õyͥyy d uuu a 42 88 
T'ëtgl EE 141 117 
Ka riese EEN EE 47 89 
Dl AAA ES 8 82 85 
// reet 1 m 
Total 150 ox etn e SAA A ae eta a Ss 80 74 
Agriculture : 
Horticulture and soil conditioning ....... 2222222222 40 81 
Fertilizer carrier |... LLL P P : ;,; pa saÑb m m m n a 7 
thëp' Ee sz ua 
Totül PA A Sum Z eee os 47 88 
Miscellaneous: ee Ee 6 6 
Grand total ¿rt A EE 274 285 


1 Includes vermiculite used in premixes for acoustic and fireproofing purposes, decorative textures, 


moisture sealant, -ete. 


PRICES 


According to the Bureau of Mines can- 
vass, the average value of domestic crude 
vermiculite increased 40% over the 1974 
value to $41.70 per ton. The average value 
of exfoliated vermiculite increased 38% to 
$154.66 in 1975. These values are f.o.b. 
mine or plant. 


Engineering and Mining Journal quoted 
nominal yearend prices for crude vermicu- 
lite as follows: Per short ton, f.o.b. mine, 
domestic crude, $38 to $63; and cif. At- 
lantic ports, the Republic of South Africa 
crude, $60 to $80. 


FOREIGN TRADE 


Approximately 33,000 tons of crude ver- 
miculite was imported duty-free into the 
United States from the Republic of South 
Africa, a 2196 decrease under that im- 


ported in 1974. A total of 45,123 tons of 
crude was exported from the United States 
to Canada, primarily from Libby, Mont., 
a 2% increase over that exported in 1974. 


WORLD REVIEW 


Canada.—A total of 61,307 tons of crude 
vermiculite was imported in 1975, mostly 
from Montana and some from the Repub- 


lic of South Africa, a 24% increase over 
that imported in 1974. Grace Construction 
Materials Ltd. operated exfoliating plants 
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in 1974 at St. Thomas and Ajax, Ontario; 
Winnipeg, Manitoba; and Vancouver, Brit- 
ish Columbia. F. Hyde & Co., Ltd. and 


Vermiculite Insulating Ltd. operated ex- 
foliating plants at Montreal, Quebec, and 
Lachine, Quebec, respectively. Northern 
Perlite and Vermiculite Ltd. began opera- 
tion in 1974 of an exfoliation plant at St. 
Boniface, Manitoba. The use pattern in 
1974 was loose insulation, 75% ; insulating 
concrete, 496 ; insulating plaster, 2% ; agri- 
culture, 896 ; and miscellaneous, 1196.* 


Table 3.—Republic of South Africa: 
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South Africa, Republic of.—Crude ver- 
miculite production capacity in the Trans- 
vaal, Republic of South Africa, was in- 
creased significantly. Actual production of 
crude increased 14% in 1975 to 228,761 
tons. Total exports of crude increased 24% 
in 1975 to 205,000 tons. Nearly one-quar- 
ter of these exports went to the United 
States and Canada, and most of the balance 
was sent to Western Europe. 


2 Stonehouse, D.H. Lightweight Aggregates, 1974. 
Dept. Energy, Mines, and Resources, Ottawa, 1975, 


6 pp. 


Exports of vermiculite, by country 


(Short tons) 


19752 


Country 1978 4 1974 1 
Kür itn 4,034 NA 
AUSTEÍA. ß ß M ma Dada md m E M NA 1,418 NA 
Belgium: nn ——— Á— 1,696 | 2,288 
Canadá. acco . f NA NA 16,184 
Denmark ¿cocoa taa 787 983 
eee, . . A 1.887 623 
, . ß . EE 16.525 19.724 
Germany, West .. = = = = = = a = m o = m me oo e m m m a 14,356 16,507 
Ireland IA ß AR 1,375 2,433 
C ⁰ww ---. 8 359 N 
Ill!!! ³ðV³ĩ AAA 8 20,959 19,563 NA 
JADEN | Lëns 11,405 NA 
Netherlands ` eegen eegener ioe 1,091 1,818 
lll A N 291 
Spain: navionics SSS D E 4,145 4,146 
Selens, R 3,164 3.220 
Switzerland gad J. J. J J JJ. U. uiv. 1,215 2,832 
United Kingdom 87,294 29,994 82,586 
United States 30,345 847,571 83,000 
Undisclosed `. nmt nee 6,854 12,576 NA 
Total ds as 157,491 164,977 204,965 
Total value 5 $4,941,505 $5,597,584 NA 
Average value per ton’ — 2 .. E $31.88 $33.93 NA 


NA Not available. 


1 Source unless otherwise noted: London Mining Journal. Mining Annual Review. 1975 and 1974, 


pp. 129 and 126. 


2 Data listed are from official trade returns of recipient countries. 


3 Includes Canada. 
4 Source: 
1975 editions, p. 32. 


Republic of South Africa Department of Mines. Minerals, October-December 1974 and 


5 Converted to U.S. currency at the rate of 1 rand= $1.4438 for 1973 and $1.4722 for 1974. 


Table 4.—V ermiculite: 


Free world production, by country 


(Short tons) 

Country 1973 1974 1975 P 

Argentina: Josi is 2,809 2,530 e 2,400 
BFB r ͥ ⁰ os 5,000 5,000 5,000 
Keup, ſſ!hl!lllnll˖llll˖ k AA 8 2 67 e 80 
1C111171717ĩ§ͤÜö˙ d ⁰ - ß r 2,986 3.109 2,400 
Kénya A ß A A 960 1,855 8,249 
South Africa, Republic: of ; siones 172,469 201,296 228,761 
T ³oÜAndſſdbddſ ⁵ 4 Ls 22 e 20 
United States (sold or used by producers) 2 865,000 841,000 330,000 
Total EEN r 549,248 554,879 576,910 

e Estimate. P Preliminary. r Revised. 


Zinc 


By V. Anthony Cammarota, Jr., and Ronald J. DeFilippo + 


With the lowered rate of economic ac- 
tivity in 1975, slab zinc consumption, mine 
and smelter production, Government stock- 
pile releases, and imports of ores and con- 
centrates all declined. Consumption of slab 
zinc, at 925,330 tons, decreased 2896 from 
that of 1974. 

Mine production was 469,355 tons, 
down 6% from that of 1974. Tennessee, 
New York, and Missouri were the major 
producing States accounting for one-half 
of domestic mine production. The New 
Jersey Zinc Co. began shipping concentrate 
from its new Elmwood mine in central 
Tennessee in January. In east Tennessee, 
ASARCO Incorporated shut down the 
Mascot mill in October and brought its 
new Young mil onstream. The Ontario 
mine in Utah began production in May. 
Callahan Mining Corp. and The New Jer- 
sey Zinc Co., through a joint venture, be- 
gan developing a zinc-copper deposit in 
north-central Virginia. 

Smelter production of primary slab zinc 
was 438,051 tons, down 21% from that of 
1974, continuing the decline of zinc smel- 
ter production since 1969. National Zinc 
Co. was constructing a new electrolytic 
zinc plant in Bartlesville, Okla. to replace 
the old horizontal retort plant scheduled 
for closing in May 1976. The smelter was 
designed for a capacity of 56,000 tons per 
year. The New Jersey Zinc Co. and Union 
Miniére of Belgium formed a joint venture 
to build a 90,000-ton-per-year electrolytic 
smelter at Clarksville, Tenn., for completion 
in 1979. Another zinc plant being planned 
by ASARCO at Stephensport, Ky., was 
postponed indefinitely. The company closed 
its 53,000-ton-per-year smelter at Amarillo, 
Tex. in May thereby reducing U.S. zinc 
smelting capacity to 652,000 tons per year. 

Producer and consumer stocks were 250, 
878 tons on January 1, and climbed to 


269,455 tons in April, the highest level in 
recent years. However, as smelter produc- 
tion declined and demand increased later 
in the year, stocks fell to 182,928 tons by 
yearend. 

General imports of zinc in ores and con- 
centrates decreased 40% from those of 1974 
to 144,987 tons, of which Canada supplied 
about two-thirds of the total. Other major 
suppliers were Honduras, Mexico, and Nic- 
aragua. Imports for consumption, however, 
more than tripled to 428,544 tons. General 
imports and imports for consumption of 
slab zinc were 380,437 tons and 374,922 
tons, respectively, representing decreases of 
almost one-third from those of 1974. Can- 
ada was the leading source of general metal 
imports by providing 48% of the total, fol- 
lowed by Spain, 7%; Australia, 6%; and 
Finland, 5%. : 

The General . Services Administration 
(GSA) shipped 5,886 tons of zinc from the 
Government stockpile in 1975. The last 
three quarters of the year were declared 
closed by GSA because of a high producer 
stock balance. Shelf-item commitments of 
2,014 tons made in 1974 were cancelled 
during the year. The total amount of zinc 
authorized for sale at yearend was 172,000 
tons. 

In spite of the falling demand for zinc, 
the price during the year remained virtual- 
ly unchanged at about 39 cents per pound 
for Prime Western zinc. The average for 
the year was 38.96 cents per pound. One 
company raised its price by 2 cents per 
pound, but vas forced to rescind the in- 
crease when the other producers remained 
firm. The European producer price de- 
creased from 38.58 cents per pound in 
January to 35.77 cents per pound in De- 
cember, partly as a result of declining ex- 


i Physical scientist, Division of Nonferrous Met- 
als. 
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change rates. Several foreign producers be- 
gan quoting prices on the basis of the U.S. 
dollar rather than of the British pound 
sterling because of pricing problems asso- 
ciated with currency alinements. 

On August 9, 1975, the President signed 
Public Law 94-89 suspending the duty on 
zinc ores, concentrates, and zinc-bearing 
materials until June 30, 1978. 

and Government Programs.— 
On August 9, Public Law 94-89 went into 
effect which suspended the duty on im- 
ported zinc ores, concentrates, drosses, 
waste and scrap, and other zinc-bearing 
materials until June 30, 1978. 

In the first quarter of 1975, GSA sold 
1,950 tons of zinc to producers but closed 
the last three quarters to any sales of zinc 
from stockpile excesses. GSA cited the high 
statistical position of producer stocks and 
its policy of not disrupting private sector 
markets. After shipments of 5,886 tons in 
1975, total inventory was 385,714 tons at 
yearend. The uncommitted inventory was 
374,830 tons of zinc including 172,130 
tons available for disposal, and 202,700 
tons as the strategic stockpile objective. 
The other 10,884 tons was committed to 
various Government agencies. 

On November 17, the Environmental 
Protection Agency (EPA) put into effect 
interim effluent limitations for ore mining 
and processing facilities. After application 
of the best practical control technology 
currently available, water discharges from 
zinc mines were limited to a maximum of 
1.0 milligram of zinc per liter for any one 
day, not to exceed an average of 0.5 milli- 
gram per liter over a 30-day period. Mills 
were not to exceed discharges of 0.4 milli- 
gram of zinc per liter and 0.2 milligram 
of zinc per liter on the same time basis.” 
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The Administrator of EPA promulgated 
regulations prescribing emission standards 
for copper, lead, and zinc smelters on De- 
cember 30. Emissions of sulfur dioxide 
contained in gases discharged from roasters 
and from any sintering machine which 
eliminates more than 10% of the sulfur 
initially contained in the zinc sulfide con- 
centrates processed are limited to 0.065% 
by volume (650 parts per million) aver- 
aged over a 2-hour period.? 

The National Institute for Occupational 
Safety and Health (NIOSH) transmitted 
new criteria for zinc oxide exposure to the 
Occupational Safety and Health Adminis- 
tration. The NIOSH standards recom- 
mended that workers in contact with zinc 
oxide should not be exposed to a concentra- 
tion of more than 5 milligrams of zinc ox- 
ide per cubic meter of air averaged over a 
40-hour work week. Levels of 15 milli- 
grams per cubic meter were not to be ex- 
ceeded for more than 15 minutes at a time. 

The International Lead and Zinc Study 
Group (ILZSG) held its 19th session in 
Geneva, Switzerland, November 3—8, to re- 
view developments in lead and zinc, and to 
consider projections for 1976. In its re- 
view of new mine and smelter projects a 
substantial increase in world zinc smelter 
projects was indicated, but there were also 
deferrals of some projects due to economic 
conditions. Subjects proposed for study by 
ILZSG included costs of processing lead 
and zinc, environmental costs, trade in 
scrap, and the extent of governmental aid 
to companies producing lead and zinc. 


3 Federal R ter. Ore Mi l 
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Federal Register. Standards of Performance for 
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Table 1.—Salient zinc statistics 
1971 1972 1973 1974 19765 
United States: 
uction: 
Domestic ores, recoverable : 
content ........... short tons .. 502,543 478,818 478,850 499,872 469,355 
Value ..-............ thousands $161,819 $169,803 $197,861 $858,908 $866,097 
Slab zine: | 
From domestic ores l 
short tons .. 408,750 400,969 899,119 346,993 807,959 
From foreign ores ..... do 362,683 232,211 184,360 208,195 130,092 
From scrap ..-.-..-.. 8 80,923 73,718 83,187 78, 585 57,886 
// ˙¹iAAA ·⁰-AAA O u zL sLs 847,856 706,898 666,666 633,728 495,987 
Secondary zine? .........- do -... 279,899 814,048 800,078 259,947 225,815 
Exports of slab zine ........... do 13,346 4,324 14,566 19,062 6,897 
ports (general): 
Ores (zinc content do .... 342,521 254,868 199,634 240,048 144,987 
Slab zinc ......-.--------- do ..... $19,568 §22,612 592,046 539,538 380,437 
Stocks, December 31: | 
At producer plants do 48,574 30,068 25,947 89,720 75,652 
At consumer plants do 91,528 124,956 114,817 r 211,158 107,276 
Government stockpile ..... do 1,187,997 949,583 677,009 391,600 885,714 
Reprocessed GSA zinc? ....... do NA 80,408 109,333 42,850 8,442 
Consumption: 
Slab zine nnnnnnnnnmnnn do .... 1,254,059 1,418,849 1,608,988 1,287,696 925,880 
All classes do .... 1,650,694 1,844,028 1,981,925 1,678,018 1,281,815 
Price; Prime Western 
. _ Cents per pound ..... (delivered) 16.18 17.75 20.66 85.95 88.96 
World: S 
ction: 
Mine short tons .. 6,079,365 5,992,071 7 6,298,484 r 6,281,047 6,181,082 
Smelter ER O .... 5,228,959 5,655,754 "5,876,585 7 6,021,659 5,498, 685 
Price: Prime Western grade, London 
cents per pound 14.08 17.18 38.55 56.18 88.76 
? Revised. NA Not available. 


THOUSAND SHORT TONS 


2 Excludes redistilled slab zinc. 


3 Included in total amount withdrawn from Government stockpile. 
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Figure 1.—Trends in supply and consumption in the United States. 
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U.S.TOTAL 

(thousand short tons) 

34%— y 1951-55 avg. 894 
bse. eo avg. 870 

28% | 1961-65 avg. 913 
PA 1966-70 avg. 981 
- 1971-74 avg. 635 


23% | L^ 1975 496 


19% 


WORLD TOTAL 
(thousand short tons) 


1951-55 avg. 2,610 
1956-60 avg. 3,159 
1961-65 avg. 3,956 
1966-70 avg. 5,071 
1971-74 avg. 5,696 
1975 5,557 


Figure 2.—Trends of United States percentage of world smelter production. 
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Figure 3.—Trends in average foreign and domestic zinc prices. 


DOMESTIC PRODUCTION 


MINE PRODUCTION 


U.S. mine production from 19 States was 
469,355 tons, a 6% decrease from that of 
1974. Significant production increases were 
noted in Illinois, Nevada, Utah, and Wash- 
ington. The major producing States in 
order of rank were Tennessee, 18%; New 
York and Missouri, 16% each; Colorado, 
10%; and Idaho, 9%. All these States, 
except Idaho, showed lower production 
than in 1974. States east of the Mississippi 
accounted for about one-half of total 
U.S. mine production. 

Zinc ore accounted for 52% of the total 
zinc production followed by zinc-lead ore, 
2196; lead ore, 16%; copper-zinc and cop- 
per-lead-zinc ores, 7%; and other ores, 
4%. 

Table 6 shows the 25 leading U.S. zinc 
mines, which accounted for 87% of the 
recoverable domestic zinc mined in 1975. 
The five leading mines accounted for 40% 
of the total U.S. mine production. 

Although Tennessee zinc mine produc- 


tion dropped 3% from that of 1974, the 
State displaced New York as the leading 
zinc producer. Eight mines produced zinc, 
all from zinc ores. The New Jersey Zinc 
Co. and Union Miniére, S.A., of Belgium, 
formed a 60/40 joint venture in September 
called the Jersey Miniére Zinc Co. The 
property to be developed by the venture 
includes some 3,000 acres around and in- 
cluding the first Elmwood mine, and a 
3,000-ton-per-day mill which began proc- 
essing development ore in mid-1974. All 
ore was being brought to the surface for 
milling at the Elmwood No. 1 shaft. The 
No. 2 shaft, about 1⁄2 mile to the east, was 
being used for service purposes. About 3 ½ 
miles to the southwest, a third shaft was 
sunk, the No. 3 or Gordonsville mine, 
which was joined by an incline to inter- 
sect ore to the north. A 9,000-ton-per-day 
mill near the No. 3 shaft was in the plan- 
ning stage for possible completion by 1979. 
The No. 4 shaft was being sunk 1.5 miles 
south of Carthage. The No. 5 shaft was in 
the planning stage. New Jersey Zinc was 
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independently developing its Lost Creek 
and Beaver Creek zinc properties in Jef- 
ferson County. 

In east Tennessee, ASARCO increased 
its milling capacity by 20% with the open- 
ing of its new mill at the Young mine 
in September. The 8,500-ton-per-day fa- 
cility will service all of ASARCO's east 
Tennessee zinc mines and was designed to 
replace the 1913-vintage Mascot mill, 
which formerly served this function. The 
mill has minimum disposal problems be- 
cause all of the limestone which composes 
the host rock is sold for agricultural pur- 
poses or construction aggregate through the 
wholly- owned subsidiary, American Lime- 
stone Co. In addition, all process water is 
recycled. The zinc concentrate is used 
mainly for the production of zinc oxide at 
ASARCO's own plants in Ohio and Illi- 
nois. At Copperhill, Cities Service Co. ex- 
tended the main shaft at the Calloway 
mine by 2,000 feet permitting access to a 
new crusher at the 33d level. A room 
approximately in the shape of a 30-foot 
cube was constructed at this level to house 
the crusher, and eliminate bringing ore up 
to the 23d level where the old crusher was 
located. Cities Service produced 9,200 tons 
of zinc concentrate, up 44% from 1974 
production. | 

Toho Zinc Co. Ltd. and Nichimen Co. 
Ltd. agreed to a joint zinc exploration ven- 
ture with Dresser Industries, Inc. in Ten- 
nessee and Kentucky. The interest centered 
mainly on a 25,000-acre concession in mid- 
dle Tennessee. Zinc values were reported 
as high as 696. St. Joe Minerals Corp. was 
also outlining zinc mineralization in Ken- 
tucky and Tennessee. A program of zinc 
exploration in Kentucky was suspended at 
midyear by ASARCO. 

Zinc production as a coproduct from 
eight lead mines in Missouri fell 19% from 
that of 1974. 

Production of zinc decreased 18% in 
New York where St. Joe Minerals Corp. 
operated the Balmat and Edwards mines. 
The Balmat mine retained its position as 
the nation's largest zinc producer. The 
Hyatt mine was reactivated to supplement 
ore from the Edwards mine where an esti- 
mated 4 years of minable ore remained. 

In Colorado zinc production from 12 
mines was 48,460 tons, down slightly from 
that of 1974. Idarado Mining Co., 80.1% 
owned by Newmont Mining Co., treated 
406,000 tons of ore grading 3.24% zinc, 
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2.2896 lead, 0.6396 copper, and 0.3 and 
1.50 ounces of gold and silver per ton, 
respectively. Costs increased because of in- 
creases in employee wages and benefits, 
smelter charges, and haulage distance with- 
in the mine. Resurrection Mining Co., 
wholly owned by Newmont Mining Co,, 
produced 17,620 tons of zinc from the 
Leadvile mine, a 15% increase over the 
1974 level. 

Zinc mine production was reported from 
25 mines in Idaho where production re- 
mained about the same as that of 1974. 
The Bunker Hill Co., a wholly-owned sub- 
sidiary of Gulf Resources and Chemical 
Corp., mined approximately the same 
amount of ore as in 1974 from the Bunker 
Hill mine. Proven and probable reserves of 
zinc from the lead-zinc ore dropped 6% to 
107,828 tons. Zinc production from the 
lead-zinc ores of the Star-Morning unit, 
owned 30% by Hecla Mining Co. and 
70% by Bunker Hill, was about 16,000 
tons, down 6% from 1974 production. Ore 
grade averaged 5.64% zinc, 5.0% lead, 
and 2.49 ounces of silver per ton. Average 
zinc grade dropped from 6.04% zinc, but 
the lead grade rose from 4.7746. Several 
new stopes were developed, mostly in short 
ore shoots and auxiliary veins. Most of the 
lateral development was done at the 7,700- 
foot level, but the No. 4 shaft was deep- 
ened to below the 7,900-foot level. A new 
pumping system and rock burst monitor 
were installed. Proven and probable re- 
serves of zinc were 54,600 tons, down 11% 
from those of 1974. Hecla’s Lucky Friday 
mine produced 2,234 tons of zinc, up 14% 
from that of 1974. Ore grade was 1.29% 
zinc, 10.71% lead, and 14.96 ounces of 
silver per ton. Lateral openings on the 
4,250-foot level were completed and stope 
preparation was 60% accomplished. The 
main shaft was extended to the 4,660-foot 
level. The company reported its ore re- 
serves at 505,000 tons. 

Intermountain Mineral Engineers, Inc. 
with 50% participation by U.S. Antimony 
Corp., was rehabilitating the Nabob, Syd- 
ney, and Little Pittsburg mines in the Pine 
Creek area of the Coeur d'Alene mining 
district. A refurbishing program was un- 
dertaken at the 250-ton-per-day Nabob 
mill, which began intermittent production 
in June and milled 2,297 tons of ore on a 
custom basis. Custom milling would con- 
tinue until production from the three mines 
can feed the mill to capacity. Development 
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of the mines included a 60-foot raise on 
the Nabob 300 level; rehabilitation of the 
Sydney 600 level to remove gob; and 393 
feet of diamond drilling, 150 feet of drift- 
ing, and construction of a 40-foot raise on 
the Little Pittsburg 600 level. A total of 
1,450 tons of development rock was milled 
during the year. Probable and proven ore 
reserves at the Little Pittsburg mine were 
estimated by Intermountain to be 58,492 
tons grading 13.92% combined lead and 
zinc, and 1.28 ounces of gold per ton. Re- 
serves at old mine workings were estimated 
at 54,200 tons grading 10% combined lead 
and zinc and 1 ounce of gold per ton. 

Utah production of zinc from two mines 
was 19,640 tons, a 56% increase over that 
of 1974. Park City Ventures, a joint ven- 
ture owned 60% by The Anaconda Com- 
pany and 40% by ASARCO, started its 
750-ton-per-day concentrator at its lead- 
zinc-silver Ontario mine in April. New 
mineralization was encountered at the No. 
3 shaft, No. 6 winze, and the silver fissure 
area. The Tintic Division of Kennecott 
Copper Corp. stated that it mined 13,800 
tons of zinc. 

Production was reported from one mine 
in Virginia, where production dipped 12%. 
Piedmont Mineral Associates, a joint ven- 
ture of Callahan Mining Corp. (4990) 
and The New Jersey Zinc. Co. (51%), 
placed its Cofer mine at Mineral, Va., in 
development status in the third quarter. 
This new zinc-copper mine would be joined 
by the reactivation of one or two other 
mines in the area with the ores to be 
concentrated at a common mill at the 
Cofer site. Full production was set for 
mid-1978. 

In Washington, production from the 
State's six mines increased over that of 
1974. The Washington Zinc unit of Cal- 
lahan Mining Corp. in northern Stevens 
County was placed in development status. 
Callahan's partners in the joint venture are 
.United States Borax and Chemical Corp. 
and Brinco Ltd., both subsidiaries of Rio 
Tinto-Zinc Corp. Ltd. The venture was an 
extension of the old Van Stone lead-zinc 
body operated as an open-pit mine by the 
former American Smelting and Refining 
Co. 

In Maine, the Blue Hill joint venture, 
6096 owned by Kerr-Addison Mines, Ltd. 
and 4096 by Kerramerican, Inc., was the 
only zinc producer in the State. Mine pro- 
duction of recoverable zinc was 8,318 tons, 
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down 2096 from that of 1974. Total ore 
mined was 211,210 tons grading 4.9% cop- 
per and 4.996 zinc. Because of zinc smelter 
cutbacks, 7,150 tons of concentrate was 
stockpiled. Minable ore reserves of 522,000 
tons grading 3.4% zinc were down 52% 
from those of 1974. Drilling in the Carlton 
area, south of the current workings, indi- 
cated reserves of 1.4 million tons of ore 
grading 8.1996 zinc at a level of 700 to 
1,200 feet below the present workings, but 
development was not contemplated. 

Mine production of zinc from 3 mines 
in Wisconsin showed little change from 
that of 1974. Noranda Mines Ltd. an- 
nounced the discovery of a copper-zinc 
massive sulfide deposit southeast of Rhine- 
lander. 

Arizona zinc production from seven 
mines was 8,655 tons, down 11% from 
that of 1974. Cyprus Mines Corp. pro- 
duced 94,600 tons of ore grading 12.5% 
zinc and 3.73% copper from its Cyprus 
Bruce mine. Proven reserves were estab- 
lished at 196,000 tons. 

In New Hampshire, Standard Metals 
Corp. began a drilling program near Milan 
in October as a followup of exploration 
which had been continuing since 1973. 
Low-grade zinc, copper, and lead minerali- 
zation was intersected with widths up to 
150 feet. Encouraged by these results, 
Standard took an option on 240 square 
miles for further exploration expected to 
last at least 3 years. 


SMELTER AND REFINERY PRODUCTION 


U.S. slab zinc production at 7 primary 
plants and 13 secondary plants was 495,- 
937 tons in 1975, a decrease of 2296 from 
that of 1974. The decrease in production 
was attributable to the reduced level of 
economic activity during the year. The 
cloing of ASARCO's zinc smelter at 
Amarillo, Tex., reduced domestic capacity 
to 652,000 tons per year. 

Producer stocks increased sharply from 
39,720 tons to 75,652 tons during the year. 
Domestic producers purchased 3,442 tons 
of GSA stockpile zinc during the year, all 
of which was remelted. 

The portion of domestic slab zinc pro- 
duction from domestic ores was 62%, from 
foreign ores 26%, and from scrap 12%. 
Zinc produced from foreign ores de- 
creased 38% from that of 1974, while 
production from domestic ores decreased 
1196, and from scrap 26%. 
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Primary slab zinc produced at electro- 
lytic refineries increased 2% over that of 
1974, and was 47% of the total slab zinc 
produced. Zinc produced at retort plants 
was down 37% and made up 41% of the 
total. Redistilled slab zinc from secondary 
materials produced at primary smelters fell 
38% and contributed 7% of the total; re- 
distilled slab zinc at secondary smelters in- 
creased 396 and comprised 596 of the 
total. Distribution of slab zinc production 
by grades was Prime Western, 4396; Spe- 
cial High Grade, 4996; Intermediate, 3%; 
High Grade, 496; and Brass Special, 1%. 

The ASARCO zinc smelter at Amarillo, 
Tex., closed permanently on May 31, 1975. 
The old horizontal retort plant was con- 
sidered obsolete and the cost of bringing 
the plant into compliance with clean air 
standards was regarded as prohibitive, In 
its 53 years of operation, the plant pro- 
duced 2,094,345 tons of zinc, an annual 
average of nearly 40,000 tons. The 450 
employees idled by the shutdown were 
largely absorbed by ASARCO's new copper 
refinery at Amarillo. 

ASARCO issued a letter of intent to 
award a contract for the design of a new 
electrolytic refinery at Stephensport, Ky. 
The $160 million, 180,000-ton-per-year ca- 
pacity zinc plant was to be built on a site 
already owned by ASARCO, but the ac- 
tual construction date was suspended in- 
definitely. 

National Zinc Co. continued construc- 
tion of its Bartlesville, Okla., electrolytic 
smelter. The new $40 million smelter, rated 
at an annual capacity of 56,000 tons of 
slab zinc, was scheduled to replace the old 
50,000-ton-per-year horizontal retort smelt- 
er at the same location by mid-June 1976. 
By yearend, purification and filtration 
buildings and facilities to house the melt- 
ing and casting shops were completed. Na- 
tional Zinc had no plans to produce Spe- 
cial High Grade zinc, preferring to serve 
its traditional customers with lower grades, 
even though the standard product of elec- 
trolytic smelters is Special High Grade. 
National Zinc stated that by expanding 
the roaster capacity, smelter capacity may 
be increased by 15,000 tons in the future. 

AMAX Zinc Co., Inc. continued to 
modernize its Sauget, Ill, electrolytic zinc 
plant. Full capacity of 84,000 tons of zinc 
was expected to be reached by the end of 
1976. The plant produced 58,100 tons. of 
zinc, all Special High Grade, in 1975. 
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AMAX installed turbulent contact absorp- 
tion towers for cooling the zinc electrolyte 
and completed the rebuilding of the elec- 
trolytic cell room. During 1975, AMAX 
spent $21.2 million of an alloted $26 mil- 
lion slated for the acquisition and modern- 
ization of the facility. 

Bunker. Hill produced 93,000 tons of 
slab zinc, a 1,000-ton increase from that of 
1974. In August, Bunker Hill started op- 
eration of a State-approved sulfur dioxide 
abatement program designed to eliminate 
72% of the sulfur dioxide emissions in the 
smelter stack gas. The plan required some 
curtailment of operations during adverse 
atmospheric conditions to prevent sulfur 
dioxide concentrations from exceeding am- 
bient air standards. To overcome these re- 
strictions, the company designed two new 
stacks, a 700-foot stack for the zinc smelt- 
er and a 610-foot stack for the lead smelter. 
In December, EPA displaced the Idaho 
regulations with stricter standards. Con- 
sequently, Bunker Hill filed for a judicial 
review and slowed construction on its $10 
million stack project pending further nego- 
tiations. The completion of a $1.3 million 
program to capture dust from sintering op- 
erations was unaffected. 

The New Jersey Zinc Co. and Union 
Miniére, S.A. of Belgium, worked out part- 
nership details for development of a new 
$97 million, 90,000-ton annual capacity 
zinc smelter at Clarksville, Tenn., sched- 
uled for completion in 1979. New Jersey 
Zinc originally planned a 160,000-ton fa- 
cility with completion set for 1976. The 
plant would be the first completely new 
domestic zinc refinery since 1941. 

New Jersey Zinc also announced plans to 
consolidate all its research units at a new 
$3 million facility at Bethlehem, Pa. Stud- 
ies will be conducted on ore evaluation, 
hydrometallurgy, extractive metallurgy, 
and chemical process technology. The 42,- 
000-square-foot complex, named the Har- 
old U. Zerve Research Center, was sched- 
uled for completion by mid-1977. 

By yearend, St. Joe Minerals Corp. 
spent $16.3 million of a $22.5 million bond 
issue sponsored in 1972 by a local devel- 
opment authority to finance water and air 
pollution controls on its Monaca, Pa. 
smelter. Another $14 million expenditure 
Was anticipated to meet sulfur oxide and 
particulate emission control over the next 4 
years with $2 million extra required for 
water pollution abatement, 
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The company-owned, coal-burning pow- 
erplant, which provides electricity for St. 
Joe's electrothermic smelter, was being con- 
sidered as a demonstration project for the 
Federal Bureau of Mines citrate process 
for removing sulfur from stack emissions. 
St. Joe owns the coal mines which supply 
the powerplant. 

Secondary Zinc Smelters.—Zinc recov- 
ered from zinc-bearing scrap was 283,201 
tons in 1975, a 16% reduction from that 
recovered in 1974. Zinc-base scrap ac- 
counted for 58% of the total compared 
with 50% in 1974, while zinc recovered 
from copper-base scrap fell from 48% in 
1974 to 41% in 1975, Recovery from new 
scrap continued to decrease, while that 
from old scrap continued to gain, the lat- 
ter accounting for 27% of the total zinc 
recovered from scrap versus 22% in 1974. 
Of the total zinc recovered from scrap, 
34% was recovered as zinc metal, 55% as 
alloys, mostly brass and bronze, and 11% 
as compounds, mostly zinc oxide. 
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Slag-Fuming Plants.—Slag-fuming plants 
processed hot and cold lead blast furnace 
slags and residues to produce zinc oxide 
fume. The oxide was either sold and used 
as oxide or sent to smelters and refineries 
for processing into metallic zinc. Three 
plants operated in 1975 as in 1974: 
ASARCO at El Paso, Tex., and East He- 
lena, Mont., and The Bunker Hill Co., at 
Kellogg, Idaho. 

Byproduct Sulfuric Acid.—In 1975, 
there were seven plants that roasted zinc 
sulfide concentrates and produced sulfuric 
acid, with one plant operating solely to 
produce calcine for processing to zinc ox- 
ide or slab zinc. In 1975, production of by- 
product sulfuric acid from zinc plants was 
711,769 tons, down from 830,969 tons 
produced in 1974. 

Zinc Dust.—Production of zinc dust de- 
creased 19% from that of 1974 to 40,875 
tons in 1975. Zinc dust from distilled scrap 
accounted for 35,479 tons. 


CONSUMPTION AND USES 


About 620 facilities were canvassed for 
zinc consumption in 1975, compared with 
670 in 1974. Of the total, 562 reported 
consuming zinc in 1975, 

In 1975, slab zinc consumption declined 
2896 from that of 1974, and was off 38% 
from its high of 1,503,938 tons in 1973, a 
result of the economic slowdown that be- 
gan in 1974 and continued into 1975. In- 
dustries that are large zinc consumers, such 
as automotive and housing, declined 3196 
and 43%, respectively, from 1973 to 1975. 

Domestic consumption of slab zinc was 
925,330 tons in 1975. The zinc content of 
the ore used directly in galvanizing or 
compounds was 82,732 tons, down from 
127,113 tons in 1974. The zinc content of 
secondary materials to make alloys, zinc 
dust, and compounds was 223,753 tons, 
down from 258,204 tons in 1974. Total 
consumption of zinc for all classes was 
1,231,815 tons, a decrease of 26% from 
that of 1974. 

Slab zinc for galvanizing accounted for 
376,887 tons (41%); zinc-base alloys, 334,- 
191 tons (3696); brass products, 115,326 
tons (12%); zinc oxide, 39,020 tons (4%); 
rolled zinc, 27,308 tons (396); and other, 
32,598 tons (4%). 

Slab zinc consumption distributed by 


grade was Special High Grade, 438,173 
tons (47%); High Grade, 83,369 tons 
(9%); Intermediate, 14,242 tons (2%); 
Brass Special, 79,214 tons (9%); Prime 
Western, 309,564 tons (33%); and Re- 
melt, 768 tons (less than 0.1%). Con- 
sumption of all grades of slab zinc de- 
creased from that of 1974. The most sig- 
nificant decline was that in Special High 
Grade zinc, which showed a loss of 134,- 
678 tons, or 24%. 

Slab zinc consumed at rolling mills was 
27,308 tons in 1975, a decrease of 31% 
from that of 1974. Production of rolled 
zinc products decreased 28% to 27,725 
tons. Strip and foil accounted for 76%, 
while 10% was used for photoengraving 
plates. Exports of wrought zinc decreased 
53% to 1,629 tons, and imports decreased 
from 640 tons in 1974 to 236 tons. Pro- 
duction of rolled zinc from scrap was 22,- 
153 tons in 1975, yielding a total produc- 
tion of 49,878 tons of rolled zinc during 
the year, compared with 71,891 tons in 
1974. 

The leading zinc consuming States in 
1975 were Ohio with 129,254 tons (14%); 
Illinois, 123,067 tons (13%); Pennsylva- 
nia, 114,842 tons (12%); Indiana, 96,928 
tons (10%); New York, 85,431 tons 
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(9%); and Michigan, 75,035 tons (8%). 
Ohio ranked highest in galvanizing and 
Michigan was the leader in diecasting. 

In 1975, the Zinc Institute, Inc. con- 
ducted a survey of 438 diecaster$ to deter- 
mine the consumption of zinc in 9 major 
market categories based on 1974 data. The 
results showed that automotive compo- 
nents accounted for 51.296 of the total; 
builder? hardware, 19.196; domestic ap- 
pliances, 8.596 ; industrial, agricultural, and 
commercial machinery, 7.796; electrical 
components, 5.796; sporting goods and 
toys, 2.896; scientific and professional 
equipment, 1.6%; sound and television 
equipment, 1.2%; and miscellaneous, 
2.2%. 


ZINC PIGMENTS AND SALTS 

Production.—Published data for zinc pig- 
ments and compounds include zinc oxide 
and zinc sulfate. To avoid disclosing in- 
dividual company confidential data, infor- 
mation for leaded zinc oxide, lithopone, 
and zinc chloride cannot be published. 

Production of zinc oxide in 1975, at 
165,400 tons, decreased 35% from that of 
1974, Shipments were 2% higher than 
production. Zinc sulfate production, at 21,- 
207 tons, showed a decrease of 54%. 

The source of domestic zinc oxide pro- 
duction was 56% from ore and concen- 
trate (American process), 29% from slab 
zinc (French process), and 15% from sec- 
ondary material. Zinc sulfate production 
came from secondary material and from 
ore or intermediate products. Lead-free zinc 
oxide was produced at 14 plants in the 
United States, and leaded zinc oxide was 
produced at 1 plant. At least seven plants 
produced zinc sulfate and four produced 
zinc chloride. 

Production of zinc oxide published by 
St. Joe Minerals Corp. was 46,914 tons, 
or 52% of capacity, down from 67,217 
tons in 1974. Two other producers using 
ores or concentrates as a major source ma- 
terial were ASARCO with plants at Co- 
lumbus, Ohio, and Hillsboro, Ill., and The 
New Jersey Zinc Co. Other major zinc 
oxide producers such as the Eagle-Picher 
Industries, Inc., Hillsboro, Ill, plant and 
the Sherwin-Williams Co., Coffeyville, 
Kans., plant, used calcines, fume, and sec- 
ondary materials as raw materials. ASAR- 
CO, New Jersey Zinc, and St. Joe were the 
Se producers of French process zinc ox- 
ide. 
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Consumption and Uses.—The apparent 
consumption of zinc oxide decreased 27% 
in 1975 to about 180,000 tons. Analysis 
of domestic shipments by industry usage 
showed the largest consumers to be the 
rubber industry with 57% of the total; 
photocopying, 1596; chemicals, 10%; and 
paints, 6%. The use of zinc oxide de- 
creased in all categories. Agricultural use 
showed the largest decline, 70%, followed 
by chemicals, 50%; and ceramics, 48%. 
The large decline in agriculture shipments 
was attributed to consumers working down 
the excessive stock built up in the pre- 
ceding year. Zinc oxide was also used in 
floor coverings, fabrics, lubricants, plastics, 
and rayon manufacturing. Agriculture was 
the chief use for zinc sulfate with lesser 
amounts assigned to rayon, flotation re- 
agents, and chemicals. Leaded zinc oxide 
was used in rubber. Zinc chloride usage, 
a small part of zinc compound consump- 
tion, declined. Most of the chloride was 
used in soldering fluxes and batteries. 

Prices. — Zinc oxide and compound 
prices remained stable during the year. For 
the first 4 months of 1975, prices ranged 
from 40 cents per pound for American 
process zinc oxide to 41.5 cents for French 
process zinc oxide, and from 42 to 44 cents 
for electrophotographic grade. Zinc oxide 
prices in April steadied at the higher end 
of the range after the March increase. In 
May, prices advanced to 40 to 41.75 cents 
for American process, 41.5 to 42.5 cents for 
French process, and 39 to 44 cents for 
electrophotographic grade. In July, elec- 
trophotographic grade climbed to 43 to 
44 cents. At the end of the year quotations 
were 40 to 41 cents for American process, 
lead-free pigment grade, 41.5 cents for 
French process, and 43 to 44 cents for 
electrophotographic grade. Leaded zinc ox- 
ide, 12%, was quoted at 35.5 cents per 
pound compared with 37.25 cents in Jan- 
uary 1975, The price of zinc sulfate, gran- 
ular monohydrate industrial, 36% zinc, 
bags in car load lots, was reported as $24 
to $26.50 per 100 pounds in December, 
up from $24 per 100 pounds a year earlier. 

Foreign Trade.—Exports of zinc oxide 
decreased 75% from that of 1974 to 3,104 
tons, of which 2,389 tons was pigment 
grade. Canada and Mexico received about 
60% of the total. Lithopone exports de- 
creased by 23% to 917 tons. Imports of 
almost all classes of zinc compounds de- 
creased in 1975 to a total of 18,447 tons, 
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a 53% loss. As in 1974, zinc oxide, al- 
though it declined 49% to 13,817 tons, 
was the major component of imports of 
zinc compounds. Mexico and Canada sup- 
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plied 99% of the total with European 
Community countries contributing most of 
the remainder. 
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Figure 4.— Trends in shipment of zinc pigments. 


STOCKS 


Producer Stocks.—Stocks of slab zinc at 
producer plants at the beginning of the 
year were 39,720 tons, increasing to 75,652 
tons by yearend. The Zinc Institute, Inc. 
reported that producer stocks climbed 
steadily to almost 116,000 tons in June, 
but then declined for the remainder of the 
year. 

Consumer Stocks.—Slab zinc inventories 


at consumer plants were 211,158 tons at 
the beginning of the year, but by yearend 
consumer stocks had fallen to 107,276 
tons. In the January to September period, 
consumer stocks fell to about 91,000 tons. 

Government Stockpile.—During 1975 
the GSA inventory was reduced from 
391,600 tons to 385,714 tons. 
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PRICES 


Effective January 1, 1975, National Zinc 
lowered its quote on Prime Western zinc 
by 0.5 cent per pound to 39 cents per 
pound. Slack demand, falling free market 
prices, and mounting producer inventories 
put downward pressure on prices. 

ASARCO raised its list price for Prime 
Western from 35 to 38.5 cents per pound 
and revamped its premium-grade pricing 
system. The company, which had been 
selling zinc at the Metals Week average 
price, began giving its customers the op- 
tion of buying at the Metals Week average 
or the list price. New Jersey Zinc lowered 
its price for Prime Western to 39 cents 
per pound, f.o.b. Palmerton, Pa., freight 
allowed. 

By March the price quoted by U.S. pro- 
ducers ranged from 38 to 39 cents per 
pound for Prime Western and 39.5 cents 
per pound for Special High Grade. Most 
quotes were on a delivered basis. The in- 
dustry pattern was to adjust prices on 
various grades to make them more com- 
petitive with foreign producers. 

In September, New Jersey Zinc an- 
nounced a price increase of 2 cents per 
pound effective October 10. On October 
30, the company withdrew the increase 
when other U.S. producers did not fol- 
low suit, The average U.S. price for zinc 
in 1975 was 38.96 cents per pound. 

In January, European zinc producers be- 
gan withdrawing zinc warrants from Lon- 
don Metal Exchange (LME) warehouses 
to support the price by reducing the sup- 
ply of uncommitted metal rather than buy- 
ing and selling on the LME. This action 
pushed LME prices to £354 per metric 
ton (37.8 cents per pound U.S. equiva- 
lent) for Good Ordinary Brand (GOB) 


zinc (Prime Western equivalent). The pro- 
ducer price was £360 per metric ton (38.6 
cents per pound). By May LME prices 
dipped to £319 (33.6 cents per pound). 
Production cuts by the European pro- 
ducers failed to stem falling prices. In 
June prices touched £309 (32.5 cents per 
pound), but producers became active and 
pushed the price to £330 (34.1 cents per 
pound). By midyear the weakness of the 
pound sterling put pressure on the con- 
tinental producers to raise prices. At the 
end of August cash quotes reached £360 
(34.5 cents per pound), the same as the 
producer price. 

On October 8, two producers raised 
prices to .£390 (36.1 cents per pound), 
citing the decline in sterling value as the 
chief reason. As other producers followed, 
LME prices advanced from £337 per met- 
ric ton (31.2 cents per pound) to £345 
(32.1 cents. per pound) in late November. 
In December, Electrolytic Zinc of Aus- 
tralaia Ltd. precipitated the move to a 
dollar quote of $795 per metric ton (36.1 
cents per pound) because of problems with 
currency alinements. By yearend the dollar 
quote was accepted by all major European 
zinc producers, in addition to Canadian 
and Australian producers. 

In February, U.S, dealer prices for Spe- 
cial High Grade zinc were 34.5 to 36 cents 
per pound. Dealers quoted 35 to 35.5 cents 
per pound for Special High Grade in May, 
but business was slow. In late August 
quotes for Special High Grade climbed to 
37.25 to 38 cents per pound as demand 
improved. By December U.S. dealer Spe- 
cial High Grade was down to 35 cents per 
pound compared with 39.5 cents per pound 
for producer metal. 
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Figure 5.—Average monthly prices in 1975 for U.S. Prime Western zinc 
and equivalent foreign grade. | 


FOREIGN TRADE 


Exports of unwrought zinc and alloys 
was 9,627 tons in 1975, a 7596 decrease 
from that of 1974. The Netherlands re- 
ceived 43% of the exports; Brazil, 18%; 
and Venezuela, 1496. Wrought zinc and 
zinc alloy exports were 13,095 tons in 
1975, of which 62% went to Belgium- 
Luxembourg and 2496 to Canada. 

General imports of zinc in ore were 
144,987 tons in 1975, a decrease of 40% 
from that of 1974. Canada supplied 68% 
and Honduras increased its portion to 9%. 
General imports of zinc metal were 380,- 


437 tons, a decrease of 29% from that of 
1974, Canada supplied 48% of the total; 
Spain, 7%; and Australia, 6%. Other lead- 
ing suppliers, in decreasing order, were 
Finland, Peru, Belgium-Luxembourg, West 
Germany, and Mexico. Since 1973, zinc 
metal from Angola, Italy, Liberia, the 
Netherlands, Spain, and the Republic of 
South Africa has entered the U.S. market 
in increasing amounts, whereas less zinc 
has been imported from Australia, Belgium- 
Luxembourg, Canada, France, Japan, Pol- 
and, the United Kingdom, and Zaire, 
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Imports of ore for consumption were 
428,544 tons in 1975, an increase of 220% 
over that of 1974. With the removal of 
the tariff on ores and concentrates in early 
August, 329,934 tons of zinc in concen- 
trates was withdrawn from bonded ware- 
houses in the last 5 months of the year. 
Metal imports for consumption was 374, 
922 tons in 1975, 31% less than in 1974. 

There were no changes in the basic tar- 
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iff rates in 1975 for slab zinc at 0.7 cent 
per pound, and zinc dust at 0.3 cent per 
pound. The duty rate for unwrought al- 
loys of zinc, which includes diecasting al- 
loys, was 19% ad valorem. On August 9, 
the duty of 0.67 cent per pound on zinc 
ores, concentrates, zinc-bearing materials, 
and zinc scrap (including skimmings and 
drosses) was suspended until June 30, 
1978, as provided by Public Law 94-89. 


WORLD REVIEW 


Preliminary data from the World Bu- 
reau of Metal Statistics“ indicated that the 
world consumption of zinc fell 1496 from 
that of 1974. Australia and Western Eur- 
ope suffered declines in consumption of 
about 23%, but Africa and centrally plan- 
ned economy (CPE) countries as a group 
showed almost no change. Bureau of Mines 
data showed world mine production down 
2%, and slab zinc production down 8%, 
from 1974 levels. In mining, declines in 
tonnage mined were especially noted in 
Canada, Greenland, Iran, Mexico, Thai- 
land, the United States, Zaire, and Zam- 
bia. Australia, the Republic of South 
Africa, and Japan increased production 
significantly, and the CPE countries gained 
slightly. Tonnage declines in smelter pro- 
duction were most prominent in Australia, 
Belgium, France, West Germany, Japan 
and the United States, but production in 
the Netherlands and the Republic of Korea 
increased as new smelters came onstream. 


Zinc metal production in CPE countries 


increased slightly from that of 1974. 
Stocks in LME warehouses increased 
from 14,000 tons in January to almost 


70,000 tons by yearend. Most of the in- : 


crease occurred in the last 4 months of 
the year. Producer stocks worldwide dou- 
bled to about 820,000 tons during the 
year. European producers held about 270,- 
000 tons, Japanese producers about 240, 
000 tons, and other countries the remain- 
der 

In 1975, the net trade in slab zinc be- 
tween market economy countries, includ- 
ing Yugoslavia and CPE countries, was a 
surplus of about 77,000 tons. 

Australia.—Zinc production from the 
Mount Isa mine in Queensland, operated 
by .Mount .Isa Mines Ltd., was 126,000 
tons, up from 113,400 tons in 1974. Zinc 
metal reserves at the mine were 3.4 million 
tons. Development of the new Hilton lead- 


zinc-silver mine continued, where reserves 
were 41 million tons of ore grading 9.6% 
zinc and 7.7% lead. The company com- 
pleted its 55-ton-per-day pilot plant at the 
McArthur River lead-zinc-silver deposit in 
the Northern Territory. The orebody con- 
tained proven reserves of 210 million tons 
of ore assaying 9.5% zinc. 

Cobar Mines Pty. Ltd. produced 7,320 
tons of zinc, based on an assay of 47.7% 
zinc for the concentrate, from the Cobar 
mine in New South Wales, At the West 
Coast mine in “Tasmania, comprised of the 
Rosebery, Hercules, and Farrell mines, EZ 
Industries Ltd. produced .63,014 tons of 
zinc from ore grading 12.8% zinc. The 
company also treated zinc-rich tailings at 
the site. Reserves, expressed as zinc metal, 
were given as 1.1 million tons. Mining of 
the willemite (zinc silicate) ore deposit at 
Beltana, South Australia continued, with 
10,206 tons being shipped to the Risdon 
smelter and 26,059 tons being exported. 
Exploration of the Elura prospect near Co- 
bar indicated a resource of about 20 mil- 
lion tons of lead-zinc-silver ore grading 
about 8.4% zinc. 

The mines of Australian Mining and 


Smelting Ltd. produced 226,000 tons of 


zinc contained in 434,000 tons of concen- 


_ trate. Ore milled was 2,030,000 tons, a level 


higher than that of 1974 despite the short- 
age of experienced miners. The capacity of 
the flotation mill was increased and a new 
plant to treat mine dump residues was 
nearing completion. 

EZ Industries Ltd. produced 167,673 
tons of zinc metal and 7,321 tons of zinc 
dust from its Risdon smelter in the fiscal 
year ending June 30, 1975. Production cuts 


4 World Bureau of Metal Statistics (London). 
World Metal Statistics. V. 29, No. 5, May 1976, 
pp. 90-92, 94. . . 

5 International Lead and Zinc Study Group. 
Lead and Zinc Statistics, Monthly Bulletin. V. 
16, No. 6, June 1976, p. 6. 
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led to a capacity utilization of 60% by 
yearend. Production at the Cockle Creek 
smelter of Sulfide Corporation Pty. Ltd., 
which operated at about 65% of capacity 
most of the year, was 45,000 tons. Pollu- 
tion control equipment was installed at a 
cost of $2.4 million. The Broken Hill As- 
sociated Smelters Pty, Ltd. embarked on a 
$9 million pollution control program at its 
Port Pirie smelter which produced 31,000 
tons of zinc in 1975. 

Bolivia. —Corporación Minera de Bolivia 
(COMIBOL) produced about one-half of 
the total Bolivian zinc production from ore 
grading 10.3% zinc. COMIBOL reported 
measured and indicated recoverable re- 
serves at yearend 1974 to be 1.5 million 
tons of ore grading 13.3% zinc and 1.3% 
lead. In addition, low-grade reserves con- 
tain another 19,000 tons of zinc and infer- 
red reserves contain 94,000 tons of zinc. 

ASARCO Incorporated, through a whol- 
ly-owned subsidiary, acquired a 58% in- 
terest in a new Bolivian corporation to op- 
erate the Quioma lead-zinc-silver mines. 
The new corporation will more than dou- 
ble annual capacity to 6,800 tons of zinc 
and 4,000 tons of lead in concentrates. 

Dowa Mining Co. announced plans to 
explore for zinc in central Bolivia in a 
joint venture with COMIBOL. Australian 
Mining and Smelting Ltd. was also reported 
to be exploring for zinc. 

Brazil.—Brazilian, Spanish, Belgian, and 
British interests formed a new company, 
Cia. Paraibuna de Metais, S.A., to build 
a 33,000-ton-per-year electrolytic refinery 
at Juiz de Fora. The expanded electrolytic 
smelter of Cia, Mineira de Metais, S.A., at 
42,000 tons per year, was scheduled for 
completion in 1976. 

Canada.—Mine output, at 1,193,809 
tons, was 796 lower than that of 1974. 
Depleted reserves forced the closure of the 
Annex mine in British Columbia, and the 
Joutel and Normetal mines in Quebec. In 
August, the Daniel's Harbor mine, jointly 
owned by Tecam Ltd. (63.496) and AMAX 
Zinc (Newfoundland) Ltd. (36.6%), 
was opened in Newfoundland. In Quebec, 
Société Minière Louvem started oper- 
ations in January, and late in the year 
Lemoine Mines Ltd. brought its mine in 
the Chibougamau region into production." 

The leading producing provinces were 
Ontario with 3196 of the total zinc pro- 
duction, followed by New Brunswick, 
17%; Northwest Territories, 12%; and 
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Quebec and the Yukon, 11% each. Data 
for the principal producing mines are given 
in table 2. Metal output was 470,600 tons, 
about 700 tons greater than that of 1974. 
Consumption of zinc was 110,000 tons, 
about 1096 below that of 1974. 

Texasgulf Inc. mined about 2.27 million 
tons of ore from the open pit and about 
1.36 million tons from underground work- 
ings at the Kidd Creek mine in Timmins, 
Ontario. By the end of 1976, all mining 
wil be underground as development prog- 
resses down to the 1,600-foot level. The 
program to increase mine capacity to 5 
million tons of ore per year by the addi- 
tion of the No. 2 underground mine and 
fourth concentrator circuit was on sched- 
ule. The drilling program to outline ore 
below the 2,800-foot level indicated ore to 
at least the 5,000-foot level. Mattabi Mines 
Ltd. exported about 9596 of its production 
from the Mattabi mine north of Ignace. 
The Lyon Lake Division of Mattagami 
Lake Mines Ltd. completed installation of 
a mining facility, with production sched- 
uled for late 1977. Ore reserves at the 
mine, located 5 miles from the Mattabi 
mine, were given at 4 million tons aver- 
aging 6.66% zinc with lesser quantities 
of copper, lead, silver, and gold. 

In New Brunswick, Brunswick Mining 
& Smelting Corp. Ltd. continued its ex- 
pansion of the No. 12 mine to increase ca- 
pacity to 11,000 tons per day by 1979. 
The company experienced a total operat- 
ing cost per ton of ore milled of $15.81, 
compared with $12.89 in 1974 at its No. 
12 underground mine, and $9.83 at the 
open pit mine, up from $8.41 in 1974. 
Texasgulf established more than 6 million 
tons of zinc-copper-lead mineralization at 
its Half Mile Lake project. 

On Baffin Island in the Northwest Ter- 
ritories, Nanisivik Mines Ltd., in which 
Texasgulf has a 3596 net profits interest, 
planned to begin production in late 1976 
at the rate of about 130,000 tons of zinc 
concentrate per year. Another Texasgulf 
property, the Izok Lake sulfide deposit, 
contains 7 million tons of ore assaying 
14.896 zinc which is suitable for open pit 
mining. Two other zones, the Hood River 
Nos. 10 and 41, contain an additional 


9 Barry, G. S. Canadian Mineral Survey 1975. 
Department of Energy, Mines, and Resources, Ot- 
tawa, Canada. February 1976, pp. 33-38. 

7 Where nece values have been converted 
from Canadian dollars to U.S. dollars at the rate 
of CAN $1.017 =US$1.00. 
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820,000 tons averaging 3.74% zinc. Pine 
Point Mines Ltd. found a new ore body 
of 600,000 tons grading 17% combined 
zinc-lead. | 

Mattagami Lake Mines, Ltd. shipped 
8596 of its zinc concentrate from the Mat- 
tagami mine in Quebec to the Valleyfield 
smelter in Quebec; 1096 of the concen- 
trate was exported, and 596 was stock- 
piled. Orchan Mines Ltd. ceased opera- 
tions at Garon Lake at yearend because 
of depletion of the ore. 

The new zinc mine near Daniel's Har- 
bor, Newfoundland, operated by the New- 
foundland Zinc Division of Tecam Ltd., 
was put into operation in July at a cost of 
almost $18 million. Several small ore bod- 
ies mined by open pit methods supplied 
the mill material until completion of the 
underground development. Tecam's 63.4% 
share of the concentrate is refined in Can- 
ada. Operating cost per ton of ore milled 
was $8.94. 

In Manitoba, ore production by Hudson 
Bay Mining & Smelting Co, Ltd. was 
100,657 tons less than that of 1974 be- 


cause of labor shortages and development 


work in the Flin Flon-Snow Lake area. De- 
velopment work continued on the Cen- 
tennial and Westarm mines, Production 
costs at the underground Fox mine of 
Sherritt Gordon Mines Ltd. increased from 
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$12.49 in 1974, to $14.69 per ton of ore 
milled, and from $8.58 in 1974, to $10.80 
at the open pit Ruttan mine. 

Texasgulf Canada Ltd. produced 93,000 
tons of zinc metal at its smelter in On- 
tario, down from 107,900 tons in 1974. 
Cominco Ltd. produced 194,000 tons at 
Trail, B.C., up from 162,000 tons in 1974. 
A new 850-ton-per-day sulfuric acid plant 
began operation, replacing two older ones. 
Canadian Electrolytic Zinc Ltd. had al- 
most completed a 50% expansion of its 
Valleyfield, Quebec smelter by yearend. 
The capacity increase to 225,000 tons per 
year will cost about $61 million. Produc- 
tion of metal in 1975 was 117,700 tons, 
compared with 134,800 tons in 1974. Hud- 
son Bay Mining «€ Smelting Co., Ltd. 
produced 65,118 tons of zinc. | 

Canadian zinc reserves on January 1, 
1975, were given as 31.2 million tons at 
the producing mines and deposits under 
development, and an additional 7.3 million 
tons in undeveloped deposits for which pro- 
duction is foreseen.? The Provinces of New 
Brunswick and Ontario contain about one- 
half of the reserves at producing properties, 
whereas the Yukon and Northwest Terri- 
tories hold most of the reserves slated for 
future production, 


$ Pages 18 and 19 of work cited in footnote 6. 
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Denmark.—The Black Angel mine in 
Greenland, owned by Greenex A/S, pro- 
duced 168,000 tons of zinc concentrate 
from 651,000 tons of mined ore. À mile- 
long tunnel connecting the Angel and 
Cover zones was completed, which resulted 
in the delineation of over 1.2 million tons 
of ore assaying 14.1% zinc, 4% lead, and 
] ounce of silver per ton. 

France.—Cie. Royale  Asturienne des 
Mines produced 57,000 tons of zinc metal 
at its Auby plant, compared with 91,000 
tons in 1974, because of the changeover 
from vertical retorts to the new 110,000- 
ton-per-year electrolytic refinery. Most of 
the feed material was supplied by Canada 
and Sweden. The company entered the 
U.S. market in 1975 through the creation 
of a sales corporation, Asturmet, Inc. 

Honduras.—Production from the El Mo- 
chito mine of Rosario Resources Corp. was 
346,352 tons grading 8.69% zinc, 7.82% 
lead, 10.98 ounces of silver per ton, and 
minor quantities of gold. Zinc in concen- 
trate was 24,321 tons. Reserves increased 
by over 527,000 tons to 6.3 million tons 
averaging 8.07% zinc and 4.78% lead. 

India.—A new 33,000-ton-per-year elec- 
trolytic smelter was under construction by 
Hindustan Zinc, Ltd. at Visakhapatnam. 
The capacity of the smelter at Debari was 
being increased to 50,000 tons per year 
from its current capacity of 20,000 tons. 
Both smelters should be operational in 
1976. Production of zinc metal by Co- 
minco Binani Zinc Ltd. was reduced to 
9,900 tons in 1974 because of delayed 
shipments of concentrate. 

Ireland.—The principal uncertainties in 
connection with the Navan lead-zinc mine 
were resolved in September when the Irish 
Government and Tara Mines Ltd. formally 
executed a mining lease, thereby allowing 
resumption of construction activity. The 
equity of Tara Mines would be owned 
7596 by Tara Exploration and Develop- 
ment Co. Ltd. and 2596 by the Irish 
Ministry for Industry and Commerce, 
which would also collect royalty payments 
of 4.596 of pretax income. The mine was 
expected to provide about 2.5 million tons 
of ore per year to the 7,500-ton-per-day 
concentrator during the 25-year lease. 
About 500,000 tons of lead and zinc con- 
centrates will be transported by rail to the 
shipping facility at Dublin. Tara expected 
recoveries for zinc and lead of 90% and 
8296, respectively, from ore assaying 11% 
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zinc and 2.4% lead. About 800 people will 
be employed in the mining operation. 

During the year, Northgate Exploration 
Ltd. treated 648,477 tons of ore from the 
Tynagh mine, County Galway. The ore 
grade was 4.27% zinc compared with 
4.38% in 1974. Metallurgical recovery of 
zinc was 80.4%, up from 77.8% in 1974. 
Payable metal in concentrate was 17,350 
tons. Direct operating costs per ton of ore 
mined during 1975 were $13.55, up from 
$10.51 in 1974. Ore reserves were given 
at 2.4 million tons assaying 3.55% lead, 
3.61% zinc, 0.21% copper, and 1.16 
ounces of silver per ton. At the Tatestown 
zinc-lead prospect in the Navan area, 
Northgate indicated the possibility of a de- 
posit containing 6.7% combined zinc and 
lead. 

Bula Ltd., 49% owned by the Irish Gov- 
ernment, reported ore reserves at Navan of 
21.6 million tons grading 8% combined 
lead and zinc. Bula stated that a mining 
plan for the Navan deposit will necessitate 
diversion of the Blackwater River or a sub- 
stantial safety pillar as a barrier between 
the river and the workings. 

Mogul of Ireland Ltd. mined 987,984 
tons of ore, about 15% of which came 
from pillar recovery areas. The milled ton- 
nage was 1,012,686 tons grading 6.01% 
zinc and 2.67% lead. Operating costs in- 
creased 16% over those of 1974, with en- 
ergy costs increasing 50%. Ore reserves 
after dilution were 5.9 million tons grad- 
ing 6.36% zinc and 2.53% lead 

Japan.—Japanese zinc metal producers 
operated at about 7096 of capacity in 
1975, turning out 773,600 tons of metal 
compared with 936,850 tons in 1974. Zinc 
exports declined 5496 from that of 1974, 
mainly because of sharply lower shipments 
to the United States. Imports of zinc con- 
centrates declined by 2596 in 1975 as 
Japanese producers prevailed upon Aus- 
tralian and Peruvian suppliers to curtail 
shipments. At yearend negotiations were 
underway with Cyprus Anvil Mining Corp. 
of Canada to reduce concentrate shipments 
by 30%. 

In October, Hachinohoe Smelting Co. 
increased its smelting charge by $27 per 
ton to about $180 per ton for zinc metal, 
and Akita Zinc Co. Ltd. increased its 
charge to about $205 per ton to be in ef- 
fect until March 1976, in an effort to off- 
set higher costs of energy and pollution 
abatement. Mitsui Mining & Smelting Co. 
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Ltd. closed its smelter in Kamioka for a 
month but increased production propor- 
tionately at its two other smelters in an 
economy move, 

Mexico.—Industrial Minera Mexico, 
S.A. completed expansion of its Taxco sil- 
ver-lead-zinc mine, including doubling the 
capacity at the old concentrator. The com- 
pany negotiated a $150 million loan, most 
of which will be used to construct a 125,- 
000-ton-per-year electrolytic refinery at 
San Luis Potosi. Detailed engineering of 
the plant was underway. Other projects in- 
cluded expansion of existing mines and the 
reopening of old mines. The lead-zinc mine 
at Parral was closed due to depletion of 
reserves, although the mill continued cus- 
tom operation for other local mines. 

Cia. Fresnillo, S.A. brought its 8,000- 
ton-per-year zinc-lead mine at Zimapan on- 
stream in 1975. The company stated its 
reserves as 5.8 million tons grading 3.9% 
zinc, 3.6% lead, 0.39% copper, and 4.26 
ounces of silver per ton of ore. Texasgulf 
Inc. extended its reserves at the Rio Murga 
property to 9 million tons grading about 
1% zinc. Explomin, S.A., a company 
formed by Comisión de Fomento Minero 
(33%), Placer Development Co. (34%), 
and a Mexican group, Bancomer (33%), 
was considering the development of the 
Real de Angeles property in Zacatecas. Re- 
serves of 45 million tons of ore grading 
1% zinc and 0.9% lead were identified. 

The production of refined zinc by In- 
dustria Peñoles, S.A. at its Torreon elec- 
trolytic plant increased to 75,498 tons, 
32% over that of 1974. 

Nicaragua.—Neptune Mining Co., 51.8% 
owned by ASARCO, treated 181,138 tons 
of ore averaging 7.2% zinc and 1% lead. 
Reserves in the Vesubio, Pioneer, and 
Venus mines were estimated at 1.2 million 
tons grading 9.78% zinc and 1.23% lead, 
with lesser amounts of copper, silver, and 
gold. 

Peru.—Belgium and West Germany 
granted loans to Minero Perú to help 
finance the new Cajamarquilla zinc smelter 
scheduled for startup in 1978. Centromin, 
the former Cerro de Pasco operation, was 
planning to increase capacity of its La 
Oroya smelter to 143,000 tons of zinc per 
year by 1980. The first part of the expan- 
sion program currently under way will 
increase capacity to 100,000 tons per year 
in 1976. 

Cía. Minerales Santander, Inc. a sub- 
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sidiary of St. Joe Minerals Corp., pro- 
duced 49,103 tons of zinc concentrate for 
export, down from 67,478 tons in 1974, 
because of unsettled labor conditions. Cía. ` 
de Minas Buenaventura S.A. began pro- 
duction from a new 200-ton-per-day mill 
at Colquicocha, Cajatambo Province, that 
should produce about 1,500 tons of zinc 
metal per year. Cía. Minera San Ignacia de 
Morococha S.A. began expansion of its 
plant facilities at the San Vicente mine to 
50,000 tons of zinc per year from the 
current level of about 33,000 tons. 

Cía. Minera del Madrigal, a division of 
Homestake Mining Co., milled 259,724 
tons of copper-lead-zinc ore grading 5% 
zinc to produce 17,885 tons of zinc con- 
centrate. The capacity of the plant was 
being increased from 770 tons to about 
1,100 tons per day. ASARCO, through 
Northern Peru Mining Corp, produced 
4,400 tons of zinc from the Quiruvilca mine. 

South Africa, Republic  of.—Phelps 
Dodge Corp. pinpointed three orebodies at 
Aggenys in northern Cape Province and 
has begun developing the Broken Hill de- 
posit. Total reserves at two locations were 
given as 2.3 million tons of zinc, 5.7 
million tons of lead, 900,000 tons of cop- 
per, and 200 million ounces of silver. Much 
of the ore is amenable to open pit mining. 
The metal content of the third area was 
estimated to be 1.9 million tons of zinc, 
800,000 tons of lead, and 33 million ounces 
of silver. 

Newmont Mining Corp. and O’Okiep 
Copper Co. continued metallurgical testing 
and underground work on the Gamsburg 
zinc deposit in Cape Province. Ore reserves 
were estimated at 94 million tons averaging 
7.4% zinc and 0.55% lead before dilution. 
A 50-ton-per-day pilot plant was built to 
treat the ore. It was reported that the 
presence of about 3% manganese in the 
concentrates constitutes a potential problem 
in electrolytic refining. 

South West Africa—At the Tsumeb 
mine, Tsumeb Corp. Ltd. mined and milled 
466,827 tons of ore grading 2.47% zinc, 
9.73% lead, and 4.2796 copper, slightly 
lower than production in 1974. The zinc 
mill recovery rate was 16.6%, yielding 
3,729 tons of zinc concentrate averaging 
51.3% zinc and 0.94% cadmium, Ore 
reserves at the mine at yearend were esti- 
mated at 5.6 million tons containing 7.75% 
lead, 4.56% copper, and 2.06% zinc. 

Spain.—Cominco Europe N/V reported 


ZINC 


that the Rubiales mine was expected to 
start up in the last quarter of 1976. Ore 
reserves were 11 million tons containing 
1.3 million tons of combined lead and 
zinc. | 
Development of the d'Aznacollar mine at 
Seville by d’Aznacollar d'Andaluza de 
Piritas, S.A. proceeded toward a 1978 
opening. Reserves at the open pit mine 
were evaluated at 48 million tons grading 
3.3396 zinc, 1.7496 lead, and lesser quan- 
tities of copper and silver. The expected 
production rate is 53,000 tons of zinc per 
year. 

Capacity at the San Juan de Nieva 
electrolytic smelter was increased to 130,000 
tons per year. 

Thailand.—Thai Zinc Co. Ltd., began 
construction of its 66,000-ton-per-year smel- 
ter to process the silicate-carbonate zinc 
ore being mined at Mae Sot. About half 
of the smelter output will supply Thailand's 
annual demand; the remainder will be 


1481 


exported. Since three Japanese zinc pro- 
ducers who were prospective partners in 
the project declined to participate, The 
New Jersey Zinc Co., owner of Thai Zinc, 
was looking for an equity participant in 
the venture. The Thai Government will 
receive the standard royalty of 2.5% of 
the value of the metal, as well as a special 
royalty of $5.44 per ton. Total reserves 
at the mine were estimated at 3.9 million 
tons grading 25% zinc. 

United Kingdom.—Production of slab 
zinc was 70,636 tons, 2496 below that of 
1974. In November, the smelter at Avon- 
mouth was closed for maintenance, but a 
labor dispute arose which kept the smelter 
closed for the remainder of the year. 

Yugoslavia.—Ore reserves at the Veliki 
Majdan zinc-lead mine in Serbia were con- 
siderably increased. Mine production could 
double in the next several years to 120,000 
tons of ore per year. 


TECHNOLOGY 


At the Bureau of Mines Salt Lake City 
(Utah) Metallurgy Research Center work 
continued on the recovery of zinc from 
the nonferrous fraction of automobile scrap. 
Investigations of techniques for recovering 
zinc from zinc-base wastes as an alternate 
to pyrometallurgical methods were pursued 
at the College Park (Md.) Metallurgy Re- 
search Center. At the Rolla (Mo.) Metal- 
lurgy Research Center work progressed on 
methods of recovering zinc with minimal 
pollution, development of improved lead 
dioxide anodes and pure zinc cathodes for 
the electrolytic process, and the utilization 
of zinc concentrates containing excessive 
quantities of deleterious metals, including 
copper and nickel. A pilot plant for the 
aqueous chlorine leaching of 500 pounds 
per day of lead-zinc concentrates and re- 
covery of metal values was being con- 
structed at the Reno (Nev.) Metallurgy 
Research Center. Another project involved 
the electrowinning of zinc from fused salts. 

Results of several research investigations 
were published by the Bureau of Mines.? 

A review of recent improvements in 
leaching techniques in the electrolytic zinc 
process was published,” as were reports on 
combined zinc-lead smelting and energy 
consumption.” For the industry, the 
weighted average of energy consumption 
per ton of zinc produced was 65 x 10° Btu. 


A comprehensive coverage of zinc-related 
investigations and an extensive review of 
current world literature on the uses of zinc 
and its products are contained in bimonthly 
issues of the 1975 Zinc Abstracts published 
by the Zinc Institute, Inc., New York, and 
provided free of charge. 

Progress reports of the projects supported 
by the International Lead Zinc Research 
Organization, Inc. are released annually 
in the ILZRO Research Digest. 


? Froisland, L. J., K. C. Dean, L. Peterson, and 
E. G. Valdes. Recovering Metal From Nonmag- 
netic Auto-Shredder Reject. BuMines RI 8049, 
1975, 18 pp. 

Landsberg, A., A. Adams, and J. L. Schaller. 
Chlorination Kinetics of Selected Metal Sulfides. 

5 pp. 
P. V. Lei, and R. E. 


BuMines RI 8002, 1975, 15 

Scheiner, B. J.. K. 

Lindstrom. Lead-Zinc Extraction From Concen- 
mates by Electrolytic Oxidation. BuMines RI 8092, 
, pp. 

Valdez, E. G., and_K. C. Dean. Experiments in 
Treating Zinc-Lead Dusts From Iron Foundries. 
BuMines RI 8000, 1975, 13 p I . 

R., and R. W. Pickering. Im- 


19 Gordon, A < V n 
proved Leaching Technologies in the Bee Ce 
inc Industry. Met. Trans., v. 6B, No. 1, 1975, 
pp. 43-53 


11 Binetti, G., J. Koteski, and D. Temple. Com- 
bined Zinc-Lead Smelting: Recent Practice and 
Developments. J. Metals, v. 27, No. 9, September 
1975, pp. 4-11. 

Battelle Columbus Laboratories. Energy Use Pat- 
terns in Metallurgical and Nonmetallic Mineral 
Processing (Phase 4-Energy Data and Flowsheets, 
High-Priority Commodities). BuMines OFR 80-75, 
June 1975, 192 pp; available from the National 
Technical Information Service, Springfield, Va. 
22161, PB 245 759/AS. 
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Table 3.—Mine production of recoverable zinc in the United States, by State 
(Short tons) 
State 1971 1972 1978 1974 1975 

Jẽjö,, A 7,761 10,111 8,427 9,699 8,655 
Gee 3,003 1.20 2 8 206 
Colorado ³ðĩſ y u me S SS 61,181 68,801 58,839 49,489 48,460 
Idaho O s. ß 45,078 38,647 — 46107 89,469 — 40,926 
ine . . 12,706 11,878 5,250 4,10 W 
Kentucky — O— ———— 5,268 1,780 273 a 41 
neee a 5,850 5,820 19,640 10,425 8,818 
Mer! I... aei dm 48,215 61,928 82,850 91,987 74,867 
Montana A EQUI PNN Sa 861 1 136 11 

evada , ,,,. 71 wem aa 3,405 5,496 
New Jersey NEEN cene ee 29,977 88,096 83,027 82,848 31,105 

ew Mexico cec ene 13,959 12,785 12,827 18,784 11,016 
New York oA e E E eds 63,420 60,749 81,456 98,077 76,612 
Pennsylvania A A 27,48 18,344 18,857 20,288 21,090 
Tennesse 119,295 101,722 64,172 85,671 83,293 
C ⁰˙w.. Ne ne 25,701 21,853 16,800 12,619 19,640 
Virginia 16,829 16.789 16,688 17,195 15,151 
Washington 5.782 6,488 6,878 6,909 
Wisconsin ROPA RNC 10,645 6,878 8,672 8,737 W 
Other States õ 3 E EUR 2 24,870 

Total 602,648 478,818 478,860 — 1499,872 469,856 


Sr ned to avoid disclosing individual company confidential data, included with “Other 
1 Data do not add to total shown because of independent rounding. 


Table 4.—Mine production of recoverable zinc in the United States, by month 


1974 


48,051 
39,597 
42,236 
40,638 
41,162 
42,915 
41.635 


(Short tons) 
1975 Month 

42,108 August tt 
89,129 September ..........---- 
41,562 October ....... 
40,304 November 
40,260 December 
39,492 

86,891 Total ....-.------- 


1 Data do not add to total shown because of independent rounding. 


1974 


41,589 


1 499,872 


1975 


469,856 
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Table 6.—T wenty-five leading zinc-producing mines in the United States in 1975 
in order of output 


Rank Mine County and State Operator Source of zinc 
1 Balmat 222 St. Lawrence, N.Y ... St. Joe Minerals Corp .... Zinc ore. 
2 Buick!kR 2 -n--n Iron, Mo AMAX Lead Co. of Lead ore. 
Missouri 
8 Sterling ........--- Sussex, N. .....----- New Jersey Zine Co Zinc ore. 
4 Bunker Hil ` Shoshone, Idaho The Bunker Hil Co ...... Lead-zinc ore. 
5 Friedensville ...... Lehigh, Pa ........-- New Jersey Zinc Co Zinc ore. 
6 Zinc Mine Works .. Jefferson, Tenn United States Steel Corp Do. 
7 Young ......-.-.---- % ASARCO Incorporated Do. 
8 New Market „ AAA „ Hg AI AR Do. 
9 ge d e and Wythe, Va New Jersey Zine Co Do. 
vanhoe 
10 Star Unit Shoshone, Idaho The Bunker Hill Co. and Lead-zinc ore. 
Hecla Mining Co. 
11 Eagle Eagle, Colo New Jersey Zinc Co Zine ore. 
12 Burgin ........-..- Utah, Utah .....-..-- Kennecott Copper Corp ...  Lead-zinc ore. 
18 Immel Knox, Tenn ......... .ASARCO Incorporated ... Zinc ore. 
14 Leadville .......... Lake, Colo ........-.- td eme nut mel 8 Lead-zinc ore. 
15 Ground Hog Grant, N. Mex .....- „/ ³ðͤA A els Do. 
16 Pend Oreille Pend Oreille, Wash .. The Bunker Hill Co ...... Do. 
17 Idarado .........-- . Ouray, and San Idarado Mining Co ~~~... Copper-lead-zinc 
Miguel, Colo. ore. 
18 Magmont Iron, Mo Cominco American Ine Lead ore. 
19 Bruce Yavapai, Ariz ....... Cyprus Mines Corp ------- Copper-zinc ore. 
20 Blue Hill Hancock, Maine Kerramerican Inc .......- Zinc ore. 
21 Edwards St. Lawrence, N.Y .. St. Joe Minerals Corp Do. 
22 Elmwood ........-- Smith, Tenn New Jersey Zinc Co Do. 
28 Jefferson City ....- Jefferson, Tenn ...... 80G. 88 Do. 
24 Ontario .......-.-.- Summit, Utah ....... Park City Ventures Lead-zinc ore. 
25 Brushy Creek Reynolds, Mo St. Joe Minerals Corp ---- Lead ore. 


Table 7.—Primary and redistilled secondary slab zinc produced in the United States * 
(Short tons) 


1971 1972 1978 1974 1976 


Primary: 


From domestic ore 222222222222 408,750 400,969 899,119 346,993 807,959 
From foreign ores 2222222222 362,683 232,211 184,360 208,195 130,092 
! A Ci E E E UE 766,488 633,180 583,479 555,188 488,051 
Redistilled secondary ......... 2 80,923 78,718 83,187 78,535 57,886 


Total (excludes zinc recovered by remelting) -- 847,856 706,898 666,666 633,723 495,937 


1 Excludes processed GSA zinc. 


Table 8.—Distilled and electrolytic zinc, primary and secondary, produced in the 


United States, by method of reduction 
(Short tons) 


Method of reduction 1971 1972 1973 1974 1975 
Electrolytic primary ....--.----------222222-22-2-2-2-.---2-- 821,517 259,816 211,921 227,480 282,059 
Distilled ` en E eee 444,916 878,864 371,558 327,768 205,992 
Redistilled secondary: 
At primary smelters 222 68,612 68,034 67,758 56,342 $4,981 
At secondary smelters ee NN 12,811 10,684 15,429 22,198 22,955 


Total 2222 847,856 706,898 666,666 688,728 495,987 
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Table 9.—Distilled and electrolytic zinc, primary and secondary, produced in 
the United States, by grade 


(Short tons) 
Grade 1971 1972 1973 1974 1975 
Special. Hm ——— 867,609 810,074 275,665 277,024 242,128 
UE 73,814 44,782 25,900 16,912 18,913 
Intermec. 58.240 43,852 38,239 22,818 13,104 
Brass pee 71,100 76,954 60,084 9,694 5,629 
Prime Western ms conos no -. 277,098 231.735 266,828 807,275 216,168 
. ai 847,856 706,898 666,666 633.728 495.987 


Table 10.— Primary slab zinc produced in the United States, by State where smelted 


(Short tons) 

State 1971 1972 1978 1974 1975 
hh a E 21 94,012 101,743 98,821 92,321 92,800 
ee . ß... 46,389 a 26,616 55,527 55,887 
Nenn — 115,480 69,754 EN NM = 
Oklahoma ⁰˙ A ³ A 126,908 114,162 77,819 43,187 85,071 
Pennsylvania! c ne 228,651 210,860 250,752 240,891 152,280 
JJ%%dd//f vy AODA 154,998 136,661 129,971 123,262 108,063 


Total canica ras, 766,488 633,180 583,479 555,188 438,051 
1 Prior to 1972, included West Virginia. 


Table 11.—Annual slab zinc capacity of primary zinc plants in the United States in 1975 


Slab sinc 
Type of plant Plant location capacity 
(short tons) 
Electrolytic plants: 
Amax Zine Co, Inc ........- c ———- Sauget, II 22 84,000 
ASARCO, Incorporated L222 Corpus Christi, Tex ...... 100,000 
The Bunker Hil Co 222222222 Kellogg, Idaho 104,000 
Horizontal-retort plants: 
ASARCO, Incorporated! 2222222 Amarillo, Tex nnnnnnnm 58,000 
National Zine Co -nnnnnnnnnnnnnmħŘħŘħŘįħŘ Bartlesville, Okla me 56,000 
Vertical-retort plants: 
New Jersey Zinc Co e — Palmerton, Pa ...-..... SA 118,000 
St. Joe Minerals Cord ... Monaca, fa 190,000 


1 Plant closed May 1975. 


Table 12.—Secondary slab zinc plants, by group capacity, in the United States in 1975 


Slab zinc 
Company Plant location cap 
(short tons) 
Alger Pattern Works Ine Indianapolis, Ind ...............- 
Arco Die Cast & Metals Ine Detroit, Mich 2222 
Belmont Smelting & Refining Works -.. Brooklyn, N. 222222222222 
W. J. Bullock, Inc .......-....--.---.-- Fairfield, Ala 
Gulf Reduction CO Houston, Tex 
Hugo Neu-Proler COo Terminal Island, Calif .....-..... 
Illinois Smelting & Refining Co ~~~... Chicago, III 25 — 48.500 
New England Smelting Works Ine West Springfield, Mass 
Pacific Smelting Co Torrance, Calif. 
Peerless Alloy Ine ee Denver, Colo 2 
Proler International Cord Houston, Tex 22 
Prolerized Schiabo Neu Co ween Jersey City, N. J]ſ 2 


S-G Metals Industries, Inc ~........_... Kansas City, Kans ......-------- 
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Table 13.—Stocks and consumption of new and old zinc scrap in 
the United States in 1975 
(Short tons, zinc content) 
"ig ue UR Consumption 
Class of consumer and Stocks E 
type of scrap Jan. 1 Receipts New Old Total Stocks 
E scrap scrap Dec. 31 
Smelters and distillers: 
New clippings 252 1,001 1,199 > 1,199 54 
Old zinc ........ . rar 288 5,79 2a 5,460 5,460 623 
Remelt zine 7 1,317 1,324 zz 1,824 š 
Engravers’ plates 174 1.17 Se 1,116 1,116 230 
and die scrap ..........- 1,149 3,627 SR 8,726 3,726 1,050 
Diecastings 1.365 24.678 Se 25,070 25,070 968 
Fragmentized diecastings .... 2,099 18,678 EN 14,866 14,866 1,411 
Remelt die-cast slab .....----- 507 7,718 = 7,216 7,216 1,004 
Skimmings and ashes ........ 8,696 87,969 86,651 ae 85,561 11,104 
Sal ings ...------------ 56 181 T xd TE 187 
Die-cast skimmings .........- 2,279 2,282 2,961 25 2,961 1,600 
Galvanizers' dross «v 13,180 48,734 40,776 == 40,776 21,138 
Fhie dust 800 3,084 ; c 3,182 202 
Chemical residues EN 2,146 2,145 za 2,145 REN 
Other ........ 5 ee 127 112 - 112 16 
r NEEN 30,852 153,388 87,200 57,454 144,654 39,586 
Chemical plant, foundries, and 
other manufacturers: 
New clippings .........------- 1 4 4 de 4 1 
Old zine I... 9 24 x 18 18 15 
and die scrap .........-- 13 23 SEH 26 26 10 
Diecastings ....... . 4 63 ei 61 61 6 
Skimmings and ashes 8,867 6,665 1,142 M 1,142 3,390 
Sal skimmings ...........---- 1,665 6,148 5,404 Se 5,404 2,409 
Die-cast skimmings s Ge 20 20 SA 20 E 
Flue dust „saen... AN 187 2,178 2,237 == 2,287 128 
Chemical residues ...........- 1,243 10,521 6,940 SH 6,940 4,824 
LOCAL: ni 22. nanah 6,989 25,646 21,747 105 21,852 10,788 
All classes of consumers: 
New clippings ........ 8 253 1,005 1,203 — 1,208 55 
Old zine 8 297 5,819 EN 5,478 5,478 638 
Remelt zinc eege ee 7 1,317 1,324 8 1,324 eis 
Engravers’ plates ............ 174 1,17 = 1,116 1,116 230 
and die scrap ........... 1,162 3,650 zu 8,752 8,752 1,060 
Diecastingss 1,369 24,796 das 25,181 25,181 974 
Fragmentized diecastings .... 2,599 18,678 E 14,866 14,866 1,411 
Remelt die-cast slab .......... 507 7,713 = 7,216 7,216 1,004 
Skimmings and ashes ........ 12,568 44,624 42,693 m: 42,698 14,494 
Sal skimmn gs 1.721 6,279 5,404 "m 5,404 2,596 
Die-cast skimmings .......... 2,279 2,302 2,981 c 2,981 1,600 
Galvanizers’ dross 13,180 48,784 40,776 2 40,776 21,138 
Flue dust 487 5,212 5,369 y 5,369 330 
Chemical residues 1,243 12,666 9,085 ES 9,085 4,824 
WP A Eeer 2 127 112 Gë 112 15 
Total 37,841 179,034 108,947 57,559 166,506 50,369 
Table 14.—Production of zinc products from zinc-base scrap in the United States 
(Short tons) 
Products 1971 1972 1978 1974 1975 
Redistilled slab zine . J... En 80,928 73,718 83,187 78,585 57,886 
ZING ¿(USC MR . 29,095 40,569 36,531 29,839 85,479 
Remelt -zine ee 1,590 5,850 1,096 893 127 
Remelt die-cast slab enee J J. EN tcm 18,839 13,555 12,595 12,858 4,829 
Zinc-die and diecasting alloys -..... -=-= 8,816 8,927 4,786 4,893 4,740 
Galvanizing stocks ~~ EN NNN cene 633 872 670 872 1,435 
Secondary zinc in chemical products ... 45,812 50,047 56,591 56,275 81,972 
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Table 15.—Zinc recovered from scrap processed in the United States, by kind 
of scrap and form of recove 


(Short tons) | 
d of scrap 1974 1975 Form of recovery 1974 1975 
N.v scrap: As metal: 
Zine-base SE 122,232 108,818 Be distillation: 
Copper-base .....--.--- 136,791 97,476 Slab zinc! 14 78,535 57,886 
Aluminum-base ........ 3,750 ES Zinc dust -29,075 35,479 
Magnesium-base ....... 300 173 By remelting ...... 1,743 1,562 
Total 268,078 206, 462 Total À 100,853 94,927 
Ola scrap: In zinc-base alloyzs .... 15.779 9.569 
Zinc-b ase . 45,722 56, 605 In brass and bronze ......- 148,751 145,009 
Copper- base 25,733 19, 686 In aluminum-base alloys .. 7,879 337 
Aluminum- base 3,854 240 In magnesium-base alloys .. 445 893 
Magnesium- base 100 208 In chemical products: 
—  ATƏ— Zinc oxide (lead free) 32,104 19,329 
Total. AAA 75,409 76,789 Zinc sulf ate 9,838 4,373 
A ——— Zine chloride -........ 11,035 8,898 
Grand total ......... 338,482 283,201 Miscellaneous - 3,298 366 
— z s2uozss 229,129 188,274 
Grand total 838,482 283,201 


1 Includes zinc content of redistilled slab made from remelt die-cast slab. 


Table 16.—Zinc dust produced in the United States 


Value 
Quantity | —ʃ-üͥ ᷑ ¼— ]ĩꝭ7!? — 
Year (short Total Average 
| tons) (thous per 
| sands) pound 
ee e A M ME 50,259 $19,691 $0.196 
17 8 ) ³ĩðV hd 8 59,358 24, 669 208 
IJ... ⁵³ A ³ AAA 5ñ0ö 56,154 29,279 261 
iE Ee 50,775 46,398 ¿457 
EE 40,875 89,077 478 
Table 17.— Consumption of zinc in the United States 
(Short tons) l 
1971 1972 1973 1974 1975 
Slab zine 2222222222 1,254,059 1,418,349 "1,503,988 1,287,696 925,830 
Ores (zine content) 1 119,254 118,305 129,651 127,113 82,732 
Secondary (zinc content) 2 2 277,881 307,369 298,386 258,204 223,753 
TOAL ¿a sas u p. 1,650,694 1,844,023 1,931,925 1,673,018 1,231,815 


1 Includes ore used directly in galvanizing. 
3 Excludes redistilled slab and remelt zinc. 
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Table 18.—Slab zinc consumption in the United States, by industry use 
(Short tons) 
Industry and product 1971 1972 1973 1974 1975 
Galvanizing: 

Sheet and strid 222 255,835 294,205 321,927 291,008 185,795 
Wire and wire ropde 29,895 30,769 34,315 27,579 24,945 
Tubes and pipe .........-.-.---...- 65,122 64,549 68,048 59,995 47,180 
Fittings (for tube and pipe) ----- 10,240 11,106 11,969 9,294 6,359 
Tanks and containers 2,159 8,645 2,941 8,203 1,911 
Structural shapes 18,589 20,302 21,714 86,784 41,235 
Fastener 23 5,159 4,310 4,782 5,708 4,426 
Pole-line hardware 8,858 8,497 8,193 6,783 4,934 
Fencing, wire, cloth, and netting . 20,232 21,995 25,418 26,284 20,051 
Other and unspecified uses 59,063 58,886 64,530 56,636 40,045 
Total: mission 474,752 518,204 563,837 528,269 876,887 

Brass products: 
Sheet, strip, and plate .. 78,929 105,405 109,582 99,971 64,958 
Rod and wire >>> e. 46,514 63,148 63,164 57,725 33,415 
Tube. A IA 9,399 8,886 10,858 9,930 6,451 
Castings and billets 4,479 6,840 6,000 4,431 8,079 
Copper-base ingo ts .. 10,440 7,137 6,895 8,244 6,623 
Other copper-base products ...... 725 736 1,151 1,262 800 
TOUT carioca a O 150,486 192,147 197,650 181,563 115,826 

Zinc-base alloy: 
Diecasting alloy ...... .. 504,828 566,932 598,725 436,877 330,190 
Dies and rod alloy ............-- 270 56 111 384 149 
Slush and sand casting alloy 11,018 12,773 11,770 3,498 3,852 
!!! A 516,111 579,761 610,606 440,259 334,191 
Rolled zine J... . I... 88,852 45,216 40,763 39,893 27,308 
Zine oxide ENN EN eee care cram 40,043 51,992 61,734 65,876 39,020 

Other uses: 

Light-metal alloys 4,575 6,300 7,466 9,690 5,882 
Gr. 8 29,240 24,729 21,882 28,146 26,766 
oe. io nd 33,815 31,029 29,848 37,886 82,598 
Grand total 1,254,059 1,418,349 1,508,988 1,287,696 925,830 


1 Includes zinc used in making zinc dust, wet batteries, desilverizing lead powder, alloys, chem- 
icals, castings, and miscellaneous uses not elsewhere mentioned. 


Table 19.—Slab zinc consumption in the United States in 1975, 


by grade and industry use 
(Short tons) 


Special 

Industry High High Inter- Brass Prime 1 Remelt Total 

Grade Grade mediate Special Western 
Galvanizing -nemm 21,306 18,126 6,736 75,056 255,195 469 376,887 
Brass and bronzee 33,937 58,797 26 3,987 18,473 106 115,326 
Zinc-base alloys me 832,905 608 9 55 421 193 334,191 
Rolled zine -= ._ 19,377 861 7,472 = 98 8 27,308 
Zinc oxide ....... et E 16,717 1,12 seis E 21,177 —- 89,020 
Other ..... ee cccccés 18,931 4,851 Sie 116 14,200 ES 82,598 
Total ___ eden 438,178 88,869 14,242 79,214 809,564 768 925,880 


1 Includes select grade. 
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Table 20.—Rolled zinc produced and quantity available for consumption in 
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the United States 


1974 1976 
Value Value 

Short Total Average Short Total Average 

tons (thou- per tons (thou- per 

sands) pound sands) pound 

Production: 1 

Photoengraving plate ..... 6,367 $8,859 $0.696 2,898 $3,467 80.598 
Strip and foil ............ 80,111 27,669 459 21,010 22,699 540 
Total rolled zinc? ...... 88,417 88,640 508 21,126 81,165 562 
en, . us 8,487 . 8,842 661 1,629 2,086 640 
Dört Wocl2encreed e SSS 640 568 445 236 507 1.074 
Available for consumption ..... 36,536 Ls XN 5,608 ae OR 


1 Figures represent net production. In addition, 89,474 tons in 1974 and 22,158 tons in 1975 were 
rerolled from scrap originating in fabricating plants operating in connection with zinc-rolling 


mills. 


2 Includes other plate over 0.375 inch thick, sheet zinc less than 0.875 inch thick, and rod and 
wire. Bureau of Mines not at liberty to publish separately. 


Table 21.—Slab zinc consumption in the United States in 1975, 
by industry and State 


(Short tons) 
Brass Die 
Galvanizers mills 3 casters ? Other ? Total 

Alabama eee 28,819 W zd W 80,790 

Aren O... O... W S = W 

Akan eno SM — OW 
California e dus 27,191 2,820 W W 38,689 
lOPE0O | 2oessesctcesueedesasaise W W W W 
Connecticut -.... ----------- 2,561 17,118 W W 24,146 

Delaware Ss W W ER W 
Floridi A ege 4,028 We — MN 4,028 
Georgia 2222222 w Se SS W 
Hawaii 7˙ . dade W NR — ae W 
Idaho .Aacoseedenescuseeueucucdeadue ES Se W W 
ieee... wie ecu eerta us 46,042 18,419 52,821 6,285 128,067 
Indiána ec ———— 89,468 W W W 96.928 
IOWA: ¡acariciar mm 676 See W W 1,561 

¿A EA ur W W W 

Kentucky xf 2 W pa W 
Louisiana cc e 8,517 SE W W 4,867 

iii.. ⁵ĩðVUui A i e s 
Maryland lee SEN — W 16,856 
Massachusetts 8,359 W W 5,413 
Michigan ¿ul uuu s caceres 9,257 62,179 W 75,085 
inneso ta enema 762 a m = 762 
Mississippi J.J... EE 1,765 = w ue 1,765 
Missouri 7,839 W W W 11.206 
Nebraska ENNEN oo. W W - W 5669 
New Jersey 22.2... on.. - 2,503 4,404 W 16,489 
New York ...... et 9,452 59,582 W 85,481 
North Carolina we W w 
e esate eh . 61,262 W 60,211 W 129,264 
Oklahoma NN Se Ge W 677 
Oregon mo 1.012 W W 564 
Pennsylvania 50,106 5,608 w W 114,842 
Rhode Island PAR PR W W 
South Carolina W E xi n W 
Tennesse SS W W W 
7 SEENEN 16,170 W W 1.317 46,606 
Utah ia ge ZS W — PS W 
Virginia W W W 728 
Washington 784 = ES 1,599 2,838 
West Virginia 15,670 W DS W 15,898 
Wisconsin nn ceno 1,067 W 6,571 W 10,656 
Undistributed ............-------- 52,916 57,599 98,184 89,725 56,407 
Total on u Z u E 876,418 115,220 833,998 98,926 924,562 
included with “Undis- 


tribu 


W Ute to avoid disclosing individual company confidential data; 


1 Includes brass mills, brass ingot makers, and brass foundries. 

2 Includes producers of zinc-base alloy for diecastings, stamping dies, and rods. 
3 Includes slab zinc used in rolled zinc products and in zinc oxide. 

t Excludes remelt zinc. 


ON 
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Table 22.—Production and shipments of zinc pigments and compounds? in 
the United States 


1974 1975 
Shipments | Shipments 
Pigment or Produc- Value 3 Produc- Value 3 

compound tion Quantity —ÀÑn.,oN kp Nr = .sssssx<x<a=x c-l tion Quantity ————————— 
(short (short Total Average (short (short Total Average 

tons) tons) (thou- per tons) tons) (thou- per 

sands) ton sands) ton 

Zine oxide? . 256,855 282,042 $144,078 $620 165,400 169,485 $122,158 $721 

inc sulfate . 46,135 44,186 9,048 205 28,394 23,492 5,800 247 


1 Excludes leaded zinc oxide, lithopone, and zinc chloride; figures withheld to avoid disclosing 
individual company confidential data. 

2 Value at plant, exclusive of container. 

3 Zinc oxide containing 5% or more lead is classed as leaded zinc oxide. 


Table 23.—Zinc content of zinc pigments * and compounds produced by 
domestic manufacturers, by source 


(Short tons) 
1974 1975 

Zinc in pigments and com- Total Zinc in pigments and com- Total 
pounds produced from— zinc in pounds produced from— zinc in 

Pigment or pige ee pig- 
compound Sec- ments Sec- ments 

Ore Slab ondary and Ore Slab ondary and 

zinc mate- com- zinc mate- com- 

rial pounds rial pounds 
Zine oxide 110,664 65,271 28,571 204,506 74,148 88,858 19,329 182,830 
Zinc sulfate ... 4,806 NR 9,570 13,876 1,789 PE 4,878 6,118 


1 Excludes leaded zinc oxide, zinc sulfide, and lithopone; figures withheld to avoid disclosing 
individual company confidential data. 


Table 24.— Distribution of zinc oxide shipments, by industry * 


(Short tons) 

Industry 1971 1972 1978 1974 1976 

, 124,472 129,170 129,462 108,976 96,209 
Enn! — EA 24,990 21,244 26,115 17,029 11,016 
ger. ma 8,125 10,702 11,678 12,177 6,300 
Chemicals 18,901 22, 781 26,187 35,167 17,544 
Agriculture 1.615 1.101 2.044 6.066 1.847 
Photo copying 34,504 86,190 88,724 84,577 24,641 
z anA anaE 14,896 18,679 18,623 18,550 11,922 
Total ve 227,508 245,867 252,833 232,542 169,485 


1 For information on leaded zinc oxide shipments prior to 1971, refer to the 1970 Minerals 
Yearbook. 


Table 25.—Distribution of zinc sulfate shipments, by industry 


(Short tons) 
Agriculture Other 1 Total 

Year Gross Dry Gross Dry Gross Dry 

weight basis weight basis weight basis 

TF0 ESEE 16,268 13,812 83,085 28,690 49,808 42,502 
1911 8 10,496 8,602 29,099 25, 935 39,595 34,537 
1018 lncczaxu disces 18,909 8,853 81,288 24,902 45,197 38,255 
e WEE 14,508 8,677 29,627 18,245 44,135 ` 26,922 


.. ee ees 8,470 8,579 16,022 5,852 23,492 9,431 
1 Includes rayon; Bureau of Mines not at liberty to publish separately. 
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Table 26.—Stocks of slab zinc at zinc-reduction plants in the United States, December 31 
(Short tons) 
1971 1972 1973 1974 1976 
At primary reduction plants 48,099 28,843 25,229 88,293 74,407 
At secondary distilling plants 475 1,225 718 1,427 1,245 
TOU WEEN 48,574 30,068 25,947 39,720 75,662 
Table 27.—Consumers stocks of slab zinc at. plants, December 31, by grade 
(Short tons) 
Special 
Year High High Inter- Brass Prime Remelt Total 
Grade Grade mediate Special Western . 
1014. AA 61,379 14,784 4,205 82,396 r 98,800 96 r 211,158 
19715 8 39,139 8,155 3,728 7,227 48,826 201 107,276 
r Revised. 
Table 28.—Average monthly U.S., LME, and European Producers’ prices for 
Prime Western Zinc and equivalent 
(Metallic zinc, cents per pound) 
1974 1975 
Month United LME European United LME European 
| States cash producer States cash Producer 
January -.......... ..... 81.17 60.18 80.26 89.15 86.18 88.58 
February .----------------- 81.90 68.57 80.96 39.11 85.97 39.12 
March nincconcann mmm em imm m 32.64 78.76 38.87 88.95 86.41 89.49 
Apr! annak 34.82 78.90 35.77 38.98 85.46 88.71 
MAY ee deel 34.78 80.61 86.13 88.94 88.84 97.8 
IT AA 4. 95 63.79 35.78 8.94 34.0 37.2 
r —̃ . ci mede: 36.40 49.65 35.77 88.92 82.05 85.67 
August 37,62 48.27 85.11 88.9 88.3 4.68 
September ..........--.-.--- 39.26 41.26 96.41 88.89 82.80 34.02 
October 2222 39.88 38.42 38.10 38.96 31.98 34.86 
November 22222222 39.23 35.96 87.97 88.90. 81.96 86.24 
December 39.24 34.95 88.04 88.08 81.08 95.71 
Average for year .. 35.95 56.13 35.29 38.96 38.76 36.84 
1 London Metal Exchange. | 
Source: Metals Week. 
Table 29.—U.S. exports of zinc and zinc alloys, by country 
1973 1974 1975 
Destination Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Unwrought zinc and zinc 
alloys: 
Argentina s: x e T 10 $8 
Belgium-Luxembourg ...- 1,964 $1,209 4,870 $3,57 1 
Brazil ergeet deet 8,050 2,376 9,094 9,474 1,714 1,628 
Cambodia .. . ET We 72 ae geg 
/ 1,565 804 1,333 948 619 528 
GI ( 462 610 988 1.511 10 22 
Colombia 1,891 992 1,385 1.083 142 127 
Costa Rica 673 317 678 735 6 9 
Dominican Republic .... 106 48 293 207 55 87 
Ecuador 4 2 5 10 9 12 
Bk SE x 6 17 84 
El Salvador 681 281 456 347 1 4 
France eessen SEN SS 810 278 897 339 
Germany, West 1 7 104 81 64 31 
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Table 29.—U.S. exports of zinc and zinc alloys, by country—Continued 


1978 1974 1975 
Destination Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Unwrought zinc and zinc 
alloys—Continued 

Greece = pm 373 $515 4 $7 
Guatemala a in ae es ie 518 $281 674 831 26 21 
Indonesia . 300 229 1 8 Gë 8 
IS lll. aS 1 1 226 381 Sa e 
Raa!!! 8 707 394 534 978 
Japan 4,679 3.661 2,385 2,498 479 891 
Korea, Republic of ...... 615 356 1,801 1,885 118 50 
Malaysia 108 75 11 16 ~~ = 
Mexico 99 76 144 158 181 108 
Netherlands ............. 1,498 621 3,399 2,547 4,107 8,781 
Nicaragua 112 43 226 249 2 2 
Pakistan asociarse 47 51 107 70 DE por 
Panama 299 145 282 300 2 11 
Philippines 1.407 922 1,926 1,926 5 8 
Singapore . ---- 113 81 491 530 88 57 
Spain A sra ead 50 81 60 84 58 47 
Switzerland `... . 964 828 12 5 sE a 
Taiwan NN en 17 14 185 178 4 10 
Thailand 65 51 227 247 wis ee 
United Arab Emirates 2 22 6 9 21 89 
United Kingdom 841 861 1,965 1,881 202 194 
Venezuela E 2,151 1,411 2,947 3,258 1,319 1,094 
Vietnam, South .......-- 110 23 441 899 a e 
Other „eeen... 192 180 413 439 16 41 

Total z; su ¿2 ss Ot Os co 25,140 16,475 87,927 86,010 9,627 8,642 

Wrought zinc and zinc alloys: 

Algeria -=-= 22 23 8 5 24 58 
Argentina 28 21 19 26 6 9 
Australia ees 27 29 70 113 53 91 
Belgium- Luxembourg 648 350 5,143 3,220 8,169 4,118 

III! 101 41 299 140 133 108 
Canada 22222 4,043 2,239 3,659 2,797 8,137 1,975 
Chile 2 EN 27 67 9 5 
Colombia `. een 33 31 58 79 58 78 
Costa Rica see ee 11 11 10 18 6 11 
Dominican Republic .... 21 17 16 22 112 121 
Ecuador 27 29 45 62 26 38 
Egypt -.-..... . 86 26 9 10 56 79 
El Salvador 12 53 11 29 2 6 
France NN E en 56 62 59 77 1 1 
Germany, West 2 302 135 30 198 63 57 
Hong Kong 49 88 204 212 81 93 
Indonesia nnnnnM e = 150 224 1 5 
Israel goo ts 82 64 55 65 48 56 
Jamaica 10 16 27 47 wo E 
Japan ees 60 57 44 47 2 4 
Lebanon 34 27 34 30 33 43 
Mexico 184 249 277 209 81 84 
Netherlands ..........—- 8 6 572 723 10 76 
New Zealand 62 48 85 91 41 47 
Peru ³ðVQAA³ . ' 21 25 16 23 124 312 
Philippines `. . 172 114 351 169 40 58 
Singapore . en 9 10 40 51 5 12 
South Africa, Republic of 139 137 271 369 181 191 
Spain 70 59 201 257 s= S Sg 
Sweden coe 39 24 4 4 8 36 
Syrian Arab Republic .. 9 7 40 39 8 10 
Taiwan ee in 86 67 61 82 13 15 
Thailand 66 38 33 24 11 26 
United Arab Emirates 10 12 167 337 11 19 
United Kingdom ........ 162 78 840 275 180 255 
Venezuela een 140 134 272 407 76 105 
One À 122 156 848 548 806 406 


oi! 6,983 4,449 18,078 11,086 13,095 8,693 
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pg) oqs) Noy?) 310q8) onA Amund our A “pueb eA mund enppA Apud 
en[SA muwe  enjpsA quen — ——_  — v •üU—242:— ᷣ ᷓꝓ—̃ͥʒ ᷑ ¶— JUSX 
"932 ‘spor d dye pue s4o[e 
—— J [V A 'gə [Bu V “sayu¡d goude Mun 1q3noxeun 
(xepmod md) eng duioe pue t Ow E ä4äö 6 ü—y—⸗e 
scorre ous PUB au qmo M "078 “GIPOUV LIA *Sxoorq 


Seet Aq dun yo syodxa S f- Of o. 


ZING 1495 


Table 31.—U.S. exports of zinc pigments 


1974 1975 
Kind Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Zine oxide 12,245 $6,438 8,104 $2,868 
Lithopohe ............. reacia 1,185 967 917 1,060 
Total ..... 5 aa 13,430 7,406 4,021 3,423 


Table 32.—U.S. general imports of zinc, by country 


1978 1974 1976 

Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 

ORES AND CONCENTRATES 

(zinc content) 

Australia _.. .. À. 7,282 $288 5,606 $652 4,044 $485 
BOlVIB- ss Se ds 1 1 1,217 218 
Gn, A cas 124,261 22,057 162,482 51,104 98,700 37,084 
Glems 8 (2) 1 1 8 1 
Germany, West nennnnnnmna 848 147 S He 20 7 
Greenland .....-.-.--------------- n "m x E 804 46 
Honduras 6,029 589 6,232 3,184 18,862 4,936 
Ireland. | 2a een eee — 2,001 401 1,075 160 SS = 
JADAN eeneg 519 93 Ge Se ee Sie 
Mie 34,459 5,116 24,183 7,509 9,334 3,789 
Nicaragua 2222 11.244 1,324 10,639 4,176 7,299 2,577 
Peru mess cba da 12,981 1,812 13,860 4,341 4,902 2,011 
Thailand axis cars ae on 13,317 1,992 5,797 882 
Turkey 22 5 xe S 2,647 911 ex Z 
Other’ aea ebe 2 (1) - de UR pm 
r antosndauari n 199,684 81,777 240,043 74,031 144,987 52,036 

BLOCKS, PIGS, OR SLABS 
Ango!dsns Geh zz 1,922 1,289 5,512 4,354 
Australia Ee 42,076 19,256 38,909 29,903 22,875 17,295 
Belgium- Luxembourg --- 40,128 21,359 30,379 31,253 19,084 16,456 
Bulgaria 221 199 m GES m ae 
-Canada  ...--.-.-.----------——--- 344,819 148,302 270,156 182,714 181,692 134,010 
China, People's Republic of Sei EMEN mE __ 298 194 
Ecuador .............. erg aas 121 46 = ziv me Ge 
Y RA 14,188 5,581 10,590 6,998 19,157 14,264 
Fiese A 10,727 5,705 4,477 5,271 1,837 1,232 
Germany, West 8,203 4,562 8.289 8.008 17.827 12.507 
Hong Kong = Sue 110 109 SE — 
11717777 AAA ĩ nuna: SR = 7,911 9,688 7,299 5,137 
J&DRE: nario 42,668 19,039 52,674 57,651 7,202 5,724 
der.. eme mme i t ze 2,731 2,008 8,601 2,502 
Malaysia ........ massas de a Da um 45 660 
MEXICO: uasa m moo m a 1,918 132 23,515 21,750 17,606 12,818 
Mozambique ...... a m — 558 864 TS SE 
Netherlands 3,229 2,096 5,228 5,708 15.123 10,208 
Norway ------2--22-2-22-2-2----—— 220 800 149 112 ER wa 
POT urna cos 19,843 7,171 31,101 24,807 19,128 12,917 
Poland . . 18,888 9,279 9,253 10,811 440 292 
Singapore —..................... = ‘ies 229 r 204 ae 2a 
South Africa, Republic of ...... 329 264 774 615 2,077 1,698 
SDAN AA zu d man Mau 11 10 6,059 4,832 26,268 16,143 
UDO casa 3,599 2,111 221 261 = S 
United Kingdom an=. { 9,028 5,868 5,117 4,677 2,200 1,528 
Yugoslavia J... nonna 8,997 9,245 12,348 14,770 7,009 4,557 
DONO) ir EE 28,440 12,488 17,838 11,772 4,158 2,841 
r ·˙wm ˙¹ aia 273 140 d Se 2% e 
eie . 130 47 = 8 e 3 
ff anh nnunn a 592,046 274,465 539,538 435,070 380,487 277,887 

r Revised. 


1 Less than 14 unit. 
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Table 33.—U.S. imports for consumption of zinc, by country 


1978 1974 1975 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
ORES AND CONCENTRATES 1 
(zinc content) 

RE A E 8 (2) 6 $1 Ges Si 
Australia teste eege 1,248 $181 4,134 522 22,954 $1,949 
lll!!! ⁰ 8 5 1 1 (2) 1.217 218 
Brazil | •˙·ͥuͥAAAAAA y 8 97 15 == = = BER 
Canada ` et AN ANNE ANA 88,433 15,199 73, 635 18,678 209,150 57,888 
Colombia SCH = Se a 8 1 
Germany, West ee 848 147 as ds 20 7 
Guatemala l ħħ{ 678 101 a 2 eer == 
Honduras 222222 15,987 2,325 18.033 8,793 48,224 13,040 
Ireland ee 2,021 402 883 152 4,820 750 
ße aaa usd Eë 5 1 ER i 
Mexico JJC ˙ a TOURS 80,985 4,944 26,647 6,480 61,656 16.037 
Nicaragua . . | 1,930 155 1,489 236 36,749 8,858 
POM MA xn 12,544 1,888 8,900 1,567 20,633 3,991 
Thailand nnnnnnnnnnnnnnnan Ta GE SE Sa 26,148 6,172 
dy A suyu cea eg iem SM o 2,970 911 

Total usss 2 154,174 24,708 138,738 81,430 428,644 108,822 

BLOCKS, PIGS, OR SLABS 
Ar AAA -— Gë 1,922 1,289 xU 22 
Australia J... . .n mmmlm 41,415 18,892 88,909 29,908 22,875 17,295 
Belgium- Luxembourg 39,632 20,963 30,379 31,258 17,480 14,417 
Bulgaria 221 199 Se Ge Ge SE 
Sanne 344,819 148,802 278,075 184,096 181,725 134,015 
China, People’s Republic of .... T = i sá 298 194 
Ecuador ` enee 22 121 46 SÉ — ne — 
Fnlan gs A 14,188 5,581 10,590 6,998 19,157 14,264 
A 10,671 5,667 4,477 5,271 1,837 1,232 
Germany, West 8,208 4,562 8,177 7,890 17,858 - 12,538 
Hong Kong .......---.--------- us Sex 110 109 ZE Sa 
l...... ————— ÁÁ— De = 7,685 9,404 5,792 4,202 
ang, "erste rebosa 42,668 19,039 50,827 55,919 8,408 6,832 
Liberia. . PAM = 2,731 2,008 8,601 2,502 
¿AA E = NE c 45 660 
ile ana 1,918 782 25,675 21,982 14,187 10,083 
Mozambique 222 Ge SS 558 864 a Ga 
Netherlands nnnmnanenmmnmŇŘť 3.036 1,997 4,895 5,279 15,123 10,208 
Norns 220 300 149 112 a 
O BEE 19,348 7,171 81,101 24,807 19,128 12,917 
Poland ¿cusco ³˙wm r 13,498 9,332 8,922 9,968 661 
Portugal oe ER mm er e 104 87 
Singapore ES ec 229 204 ege | m 
South Africa, Republic of 329 264 774 615 2,077 1.698 
Sl! ³⁰ AAA 8 11 10 2,418 2,540 28,509 18,895 
Taiwan A AA 221 112 oe So Gg zo 
USSR eebe 8,599 - 2,777 221 261 E 33 
United Kingdom 8,808 5.757 5,447 4,938 2,200 1,528 
Yugoslavia EE 8,997 9,245 11,752 14,269 7,390 4,861 
PGC. A AA 28,440 12,488 17,888 11,772 6,527 4,712 
Zambia AN A 278 140 nS Mn ES Se 
Other. eet 130 47 s ies T MN 

LOCAL. ai ⁵˙¹˙‚ 8e 590,751 278,623 543,806 431,250 374,922 278,686 

r Revised. 


1Does not include zinc ores and concentrates for refining and export: 1973: Canada 3,979 
short tons ($790,625): Mexico 11,816 short tons ($1,882,675); Honduras 875 short tons ($126,607); 
Nicaragua 6,481 short tons ($868,080); Peru 1,287 short tons ($516,447); Ireland 156 short tons 
($15, 467). 1974 and 1975: none. 

2 Less than 16 unit. 
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Table 34.—U.S imports for consumption of zinc, by class 


re Blocks, pigs, Sheets, plates, strips, Waste and 
(zinc content) slabs 1 other forms scrap 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
1973 ..... 154,174 $24,708 590,751 $273,623 236 $159 r 1,544 r $597 
1974 ...-- 183,733 81,430 543,806 431,250 640 568 2,418 1,241 
1975 ..--- 428,544 108,822 814,922 278,636 236 507 1,418 468 
Dross and skimmings Zinc fume Dust, powder, 
(zinc content) (zinc content) and flakes Ne 
— — ——6ö >—əə— > — value 
Quantity Value Quantity Value Quantity Value (thousands) 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
1978 ..... 2,328 $506 17,958 $2,810 4,873 $2,468 r $304,871 
1974 ....- 3,863 1,786 18,235 8,283 9,131 9,799 479,857 


1975 ..... 3,158 1,238 33,327 9,442 5,789 5,744 399,857 


r Revised. 


1 Unwrought alloys of zinc were imported as follows: 1978, 1,846 short tons ($709,822); 1974, 
11,491 short tons ($11,397,967); 1975, 101 short tons ($87,395). 


2In addition, manufactures of zinc were imported as follows: 1978, $607,998; 1974, $562,521; 
1975, $78,887. 


Table 35.—U.S. imports for consumption of zinc pigments and compounds 


1974 1975 

Kind Quantity Value Quantity Value 

(short (thou- (short (thou- 

tons) sands) tons) sands) 

eee, . da 26,088 $19,427 13,187 $8,162 
Zine sulfide 22222 789 473 328 214 
Lithopone -...... . . 262 139 15 6 
Zine chloride 2,227 1,264 767 518 
Zine sulfate ~~... ne 7,906 2,439 3,191 1,065 
Zine cyanide ...... REN U l JU J J U oo 116 149 10 15 
Zine hydrosulfite eser 74 59 ES bass 
Zinc compounds, n.s.p.f f. 1,974 2,098 949 766 


rr n 39,436 26,048 18,447 10,746 
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Table 36.— Zinc: 
(Short tons) 


Country ! 


North America : 
Canada? oscuros 
Guatemala (exports) 22222 
Honduras inercia a aa 
Nicarag 


Bülgarin t MAA RAN 
Czechoslovakia 
Finland AA ³èé Lus ee 
Fl ³Ü˙Üſꝑꝑꝗꝑfd EE 
Germany, East 4 NN in 
Germany, West 
(2 ⁵⁵ T A 


/// a EE 
Romania (recoverable 222222222222 
SSC ³ĩðOAA ³ð³A ³ ³ eL ⁰⁰(yy 
JJwJ%0%ꝛ ð— ĩð-Zh NE 


Congo, Republic of* een EN E Jl l 
%; a ee ee 88 


=b ae mm E dp Gm» am» Um OD OD GD dm QUO om GUD d Cu» UND A .. G usb emm (up d QU UD q s Gu dr s G s A UU Uu s s 


em e UND e cu» CF deg 2 GARD ep OU» A Gu) em Tp — SEN + «m» dÉ Gre emm ëm Gp Gub O dëm ep ep A emt (UO sm OR UD qup amb Gc» s OF GRO epp s 


Korea, North è _ e 
Korea, Republic of NN E 
Philippinës. A A 
I sra os S 


Oceania : 


ICC Shae eee ae 


e Estimate. P Preliminary. r Revised. 


MINERALS YEARBOOK, 1975 


World mine production (content of ore), by country 


1973 1974 1975 v 

1,852,074 1,278,189 1,193,809 
21,681 26,411 33,398 
299,137 289,594 252,265 
r 20,604 16,334 12,321 
478,850 499,872 465,355 
44,749 44.175 38,471 
57,038 53,145 51,040 
r 86,217 42,255 83,069 
1,766 3,692 3,499 
161 41 * 110 
Ge 223 e 220 
r 454,000 408,000 397,000 
24,417 23,123 25,897 
88,00 r 88,000 93,000 
r 9,905 10,296 18,000 
64,587 64,857 58,148 
14,705 15,939 14,400 
r 8,300 (ë SS 
r 135,368 127,916 127,800 
20,765 27,018 16,212 
29,983 116,051 100,156 

r 4,400 r 4,400 ,30 
75,828 73,136 73,472 
r 86,600 85,500 83,400 
21,839 24,661 27,138 
r 231,000 220,000 238,000 
r 769 = M 
r 66,000 1 66, 000 66,000 
r 96,184 93,685 92,744 
130,670 125,332 125,382 
740,000 750,000 760,000 
r 3,200 8,30 8,400 
107,396 104,369 e 111,000 
r 18,455 10,100 18,000 
r 8,600 r 3,600 ,600 
r 20,171 17,940 23,678 
18,757 41,222 77,874 
41,798 42,395 37,700 
r 9,472 9,295 e 7,500 
r 96,517 93,106 78,817 
r 80,700 88,700 73,400 
4,202 4,807 4,464 
110,000 110,000 110,000 
18,682 16,657 21,000 
r 78,800 90,900 72,800 
290,964 265,423 284,582 
176,000 179,000 179,000 
53,077 44,901 50,617 
5,921 8,567 12,000 
713 36,900 e 5,000 
24,486 29,632 20,819 
r 529,640 502,438 e 542,000 
r 667 E: Se 
r 6,293,484 6,281,047 6,181,082 


1 In addition to the countries listed, North Vietnam also produces zinc, but information is inade- 


quate to make reliable estimates of output levels. 
2 Zinc content of concentrates. 
3 Recoverable metal. 


* Sum of production of COMIBOL and exports by medium and small mines. 


5 Revised to zero. 


6 Data are compiled from company reports of Tsumeb Corp. Ltd. South-West Africa Co. Ltd. 


(ISCOR) for Imcor Zinc (Pty.) L 


td.'s Rosh Pinah mine. Data from Tsumeb Corp. Ltd. are for 


calendar years; data from other companies are for fiscal years ending June 30 of the year stated. 


7 Year beginning March 21 of that stated. 


8 Contained in zinc concentrates. Additional quantities of zinc may be contained as a byproduct 
in lead concentrates produced, but information is inadequate to make reliable estimates of such 


production, if any. 
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Table 37.—Zinc: World smelter production, by country 


(Short tons) 
Country 1 1978 1974 1976 P 
North America: 
S o a => 587,088 469,888 470,600 
Me eege 78,130 147,013 164,270 
United S ⅛ “(d A 588,479 555,188 488,051 
South America: 
Argentinü pisas aan r 36,700 41,000 48,400 
Brasil AAA sS sss r 24,582 88,641 26,000 
)) EE r 76,770 77,900 78,400 
Europe: 
Austria Lee 18,738 18,133 17,988 
e,, Sse A EE sS 809,846 823,608 252,692 
Bülgaria ? ia 88,000 88,000 99,200 
C1 E ee 88 88,915 101,177 121,127 
he RIA A AA ewes 285,915 804,806 232,553 
Germany, East 2 r 16,500 20,000 20,000 
Germany, West ....... ——ↄ—B—ꝛ—— eee r 288,297 292,846 e 218,000 
J o ita ese at SSS 200,688 216,515 197,460 
Netherlands r 88,618 86,196 186,623 
0189 EENEG r 89,286 79,845 66,796 
Poland 2 AAA 259,000 257,000 268,000 
Romania è `... ħħ 72,000 r 77,000 78,000 
A e id ee 118,024 143,807 147,010 
CA x ß. A 740,000 750,000 760,000 
United Kingdom r 92,400 93,000 70,686 
Yugoslavia? A EEN r 60,920 95,218 107,900 
Africa: 
Algeria ES 9,000 9,000 
South Africa, Republic off en--e... r 58,500 72,100 70,000 
2% Vd p, . ß ²̃—P de do e LS 74, 678 78,886 68,000 
0 ceo etc e od on 58,814 64, ,807 e 62,000 
Asia 
China, People's Republic of 110,000 110,000 110,000 
India cu oe 14,010 23,26 28,866 
J! EE 929,224 986,850 113,600 
Korea, North PERRA pU NM RD EUM 148,000 r 143,000 152,000 
Korea, Republic "ot EE 8 13,878 12,729 28,068 
Oceania: Australia r 830,090 305, 154 e 208,000 
d Ve aaa ee AL EE M EE LE r 5,876,535 6,021,559 5,498,685 


° Estimate. P Preliminary. r Revised. 

1 In addition to the countries listed, North Vietnam also produces zinc, but available information 
is inadequate to make reliable estimates of output levels. 

2 Includes production from reclaimed scrap. 
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Table 38.—World zinc smelters and capacities, yearend 1975 
(Thousand short tons) 


, Annual capacity 
Country, company, plant location Type for slab zinc 


NORTH AMERICA 


Canada: 
Canadian Electrolytic Zinc Ltd., Valleyfield, Quebec - Electrolytic ....... 225 
Cominco Ltd., Trail, British Columbia „ 0 270 
Hudson Bay Mining & Smelting Ltd., Flin Flon, | 
¿EA EE 0 
Texasgulf Canada Ltd., Timmins, Ontario Goss dO AAA 120 
Total Canada. Li ⁰ mA ĩ 694 
Mexico: 
Industrial Minera Mexico, S.A., Rosita, Coahuila -... Horizontal retort .. 
Industria Peñoles, S.A., Torreon, Coahuila AAN Electrolytic 2 116 
Zincamex, S. A., Saltillo, Coahuilaa 2 Horizontal retort .. 38 
Total Mexico JJ La 217 
United States : | 
AMAX Zinc Co., Inc., Sauget, Il! ee e Electrolytic `. 45 84 
ASARCO Incorporated, Corpus Christi, Tex .......- audi Xd vacas 100 
The Bunker Hil Co., Kellogg, Idaho Laza % 104 
National Zine Co., Bartlesville, Okla -=-= Horizontal retort .. 56 
New Jersey Zinc Co., Palmerton, pa 2----==-- Vertical retort 118 
St. Joe Minerals Corp., Monaca, pa Electrothermic ..... 190 
Total United. States EE EE 652 
Total North America `... ege ee amarrar: 1,668 
SOUTH AMERICA 
Argentina : 
Cia. Metallurgica Austral, S.A., Comodoro Rivadavia Electrothermie 18 
Establecimentos Met Meteor, Zar ate Electrolytie 2 10 
Sulfacid, S. A. C. I., Borghi „ IA 29 
Total Argentina EE rd 57 
Brazil: 
Cia. Mercantil e Indústrial Inga, Itaguai Electrolytic ......- 15 
Cia. Mineira de Metais, Tres Marias --==-=— Eet, TL EE 28 
Total. Brazil] e e SS 43 
Peru: Centromin Peru, La Oroya a =- Klectrolytie 2 83 
Total South America ere 4 183 
EUROPE 
Austria: Bleiberger Bergwerks Union, A. G., Galitz ... Electrolytic ....... 19 
Belgium 
Metallurgie Hoboken-Overpelt, S. A., Overpelt ......- „„ ee 110 
Sté. des Mines et Fonderies de Zine de la Vieille. 
Montagne, S. A., Balen -.. .. 3 zena cH cots ese 185 
Sté. de Prayon, S.A., Ehein 2 use dO dra 66 
Total Belgium ————— —————a—mo——g— 225 | 361 
Bulgaria: KSM Dimitar Blogoev : 
KA a 8 Electrolytic ....... 66 
% ⁰³¹w d ³ ³ðé o 1 33 
ett ³⁰o¹¹¹ / ů . 8 99 
Czechoslovakia: 
Banská Stiavnica Smelter, Banská Stavni en Unknown ......-.-. NA 
Chuderice Smelter, Chuderiſte -nnmnnn ssec d uas ume NA 
Pribram Smelter, Pribram `... U -=-= 7 NA 
Total Czechoslovakia 44 
Finland: Outokumpu Oy, Kokkola ...........--..-.-..- Electrolytie 165 
France: 
Cie. Royale Asturienne des Mines, S. A., Auby .....- Vertical retort .... 116 
Sté. Miniére et Métallurgique de Peñarroya, 
Novyelles-Godault 22 Imperial .. 99 


See footnotes at end of table. 
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Table 38.—World zinc smelters and capacities, yearend 1975—Continued 
(Thousand short tons) 


Country, company, plant location 


EUROPE—Continued 


France—Continued 
té. des Mines et Fonderies de Zinc dé la Vielle- 
Montagne, Vivie LaL = = a a a Aem 


Total France .... ß . oe eee 
Germany, East: V. E. B. Buntmetall, Bitterfeld 
Germany, West: 


Berzelius Metalhütten, G.m.b.h., Duisberg-Wanheim . 
Duisburger Kupferhütte, G.m.b.h., Duisberg .......- 
Preussag-Weser-Zink G. m. b. h: 
Harlingerade- eee UU U... . qn di iras 
Nordenham EEN 


Italy : 
Ammi S.p.A.: 
Wonen a 
Ponte Nossa ...... . ee 
Porto Marghera ..... .. 4 e E ren 
Ammi Sarda S.p.A., Portovesme ...... I... en 
Stá. Mineraria e Metallurgica de Petrusola, Crotone . 


Total Taly 2 si is . 
Netherlands : 

Kempensche-Zinkmaatschappij, B.V., Budel ........- 

Norway: Det Norske Zinkkompani, A/S, Eitrheim ..... 


Poland: 
Boleslaw United Mining and Metallurgy Works, 
BolesláWw Ze 
Miastecko Slaskie Zinc Works, Jarnowskie-Gorp ...- 
Silesia Zinc Works, Katowice e E en 
Szopienice Non Ferrous Metal Works, Szopienice ... 
Trzebini Metallurgical Works, Trzebina .......---.- 


Spain : 
Asturiana de Zinc S.A., San Juan de Nieva ........ 
Espafiola del Zinc, S. A., Cartagena .....-.--------- 


Total SDBIH. Ge ee 


U.S.S.R.: 
Almalyk Smelter, Vzbekistans NNN e en 
Belovski Smelter, Siberia 
Cheliabinski Smelter, Cheliabinsk -=-= 
Kemerova Smelter, Kemerova NNN EN een 
Konstantinovka Smelter, Ukraine cec 
Leninogorsky Kombinat, Kazakhstan -.... 
Ordzkhonikidze Smelter, North Vinc pis 1 
Tetiukha Smelter, Primorskiy Kray ¿au A ¿uu st 
Ustig-Kamenogorski Kombinat, Kazakhstan Ecc ec 


, TTE 
United Kingdom: 
Commonwealth Smelting Ltd., Avonmouth ........- 


Yugoslavia : 
Hemijska Industria “Zorka”, Sabac e ee en 
Rudarsko-Metalurskó Hemijski Kombinat “Trepca”, 
Kosovska Mitrovica E EE 


ASIA 


China, People's Republic of: 
Shao-Kuan Smelter, Kwangtung 
Shenyang Smelter, Liaoning 
Sungpai Smelter, III! 8 


Total China, People's Republic of en 


See footnotes at end of table. 


Type 


Imperial 


Vertical retort 
Eleetroiyhe 3 


Imperial — — 


«eua wu O e Y OD y Y UD GP OD cp SE 


Horizontal retort .. 
Electrolytic -=== 
Unknown 


Ee 


Electrolytie 222 
Horizontal retort .. 
Electrolytic ......- 


Unknown .....-.-- 
Electro Yue 8 


400 c 
Electrolytic (— 
Unknown 


Annual capacity 
for slab zinc, 
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Table 38.—World zinc smelters and capacities, yearend 1975—Continued 
(Thousand short tons) 


Annual capacity 


Country, company, plant location Type for slab zinc 
ASIA—Continued 
India : 
Cominco Binani Zinc Ltd., Kerala Electrolytie 22 
Hindustan Zinc Ltd., Debari 2 0 20 
Total India ...............- EE ³ĩðWWA3 Ae 42 
Japan : 
Akita Zinc Co. Ltd., Iijima ...........- ——á€ Electrolytic ......- 172 
Hachinohe Smelting Co. Ltd., Hachinohe -= Imperial 81 
Mitsubishi Metal Corp.: 
leegen J AAV Electrolyte 3 EN 
Mitsui M Mining & Smelting Co. Ltd.: eso a ES 
%%% sec td diua ciui Sram E RN t MA UE Electrothermic ..... 6 
DO EE EE Electrolytic ......- 69 
Omull EE e O cedar 24 
E ER EE „b ETRE 93 
A MM a Aa Vertical retort .... 180 
Nippon Mining Co. Ltd., Mikkai chi -.-.- 7 ˙A ua 182 
Nisso melting Co. Ltd, AIEU sar a eier den 3 83 
Sumiko ISP Co., Harima — . Imperial 66 
Toho Zinc Co. Ltd., Annaka-ahi C 5 Topera iis ee 154 
Total TADA: A ˙ ˙˙ . 8 1.084 
Korea, North: Korea Metals and Chemicals, Export 
and Import Corp., Nampo -.-...-.... tee eee . Electrolytic ....... 154 
Korea, Republic of: 
Yongpoong Mining Co. Ltd., Sekiho ives A 23 
Tong Shin Chemical Co., Seoul E . 7 
. Total Korea, r ³⁰ð—'w¹üA dad 30 
Total Asia — a s... s. GE e dup qup Gh 6D cub CD GP OW EE [2 '' Y IT TIT IL P em P D O da epe db e» a 1,430 
AFRICA 
Algeria : Ghazaouet 5 Ghazaouet ..... nannnnnna Electrolytic ....... 22 
ca, Republic of: Zinc Corp. of South Africa 
414d. Vogelstuisbuilt ee re Lernen noo „ TL SENG 88 
Zaire: Sté. Métalurgique de Kolwezi, Kolwezi i EE, d GE 76 
Zambia : 
Nchanga Consolidated Copper Mines Ltd. : 
ee . a e 39 
e ß Imperia!!! 85 
ß d e DH 74 
Total Africa —~........... AA A EE 254 
AUSTRALIA 
Australia : 
The Broken Hill Associated Smelters Pty., Ltd., 
Port Pirie, So. Australia een Electrolytic ....... 50 
Electrolytic Zinc Co. of Australasia Ltd., Risdon, 
Ann.... SEN, 230 
Sulphide Corp. Pty., Ltd., Cockle Creek, New 
South Wales ......... . 5. Imperial 77 
I Üĩõĩ5ͤ5]ß-i0k1 ³ Ü Re aaa u ᷣ . . 357 
Total World acacia oe ·³·¹A 0 mee ß iia 7,471 


NA Not available. 
1 Includes additional capacity from small complexes. 


Zirconium and Hafnium 


By Sarkis G. Ampian ! 


Zircon production and sales by domestic 
mining companies decreased nearly 30% 
in tonnage in 1975, and nearly doubled in 
value above that of 1974. Zircon exports 
decreased 1396 from 21,487 tons in 1974 
to 18,766 tons in 1975, while imports de- 
creased 36% from 62,504 short tons in 
1974 to 40,205 short tons in 1975. Exports 
of zirconium metal and alloys and zir- 
conium oxide generally increased in 
1975. Production of zirconium-bearing 
compounds for chemicals and refractories 
also increased slightly. Zircon consumption 
by foundries decreased from 80,000 short 
tons in 1974 to 46,200 tons in 1975. Some 
hafnium was also produced. 

The 1975 worldwide zircon supply-de- 
mand picture was characterized by a soft- 
ening in demand owing to the downturn 
in industrial activity coupled with an in- 
crease in Australian production capacity; 
the result was an oversupply, which de- 
pressed prices. Domestically, zircon re- 
flected the worldwide situation except for 
the continued strong demand largely in 
manufacturing specialized refractories and 
abrasives. 

Recycling of spent foundry zircon and 
substitution with chromite and aluminum 
silicate minerals for some zircon foundry 
applications were also commonplace. 

Zircon use was primarily in foundry 
sands, refractories, abrasives, ceramics, and 
as a source of zirconium metal. The metal 
was used mostly in nuclear reactors and in 
corrosion-resistant equipment for industrial 
plants, and in refractory alloys. Hafnium 
was used in nuclear reactors, flashbulbs, 
and refractory alloys. 


Legislation and Government Programs.— 
The Statistical Supplement to the Stock- 
pile Report to Congress, December 31, 
1974, showed no objectives for zirconium 
and hafnium materials. The U.S. Energy 
Research and Development Administration 
at its Pittsburgh Naval Reactors Office had 
on inventory as of June 30, 1975, ap: 
proximately one-half ton of zirconium crys- 
tal bar and scrap, 937 tons of zirconium 
sponge, 163 tons of Zircaloy ingot and 
shapes, one-half ton of hafnium scrap; 5 
tons of hafnium oxide; one-half ton of 
hafnium sponge and shapes; and 39 tons 
of hafnium crystal bar. 

The Food and Drug Administration 
(FDA), insisting that the safety of zircon- 
ium-bearing compounds in antiperspirants 
has not been demonstrated, has proposed 
implementing a ban on the sale of these 
aerosol products. FDA officials were con- 
cerned that inhalation of the minute zir- 
conium compound particles could cause 
chronic lung disease.“ Although the ban 
has not yet taken effect and industry 
spokesmen continue to present scientific 
data confirming the safety of these prod- 
ucts, reformulation of the products has 
been started reluctantly. The European 
Commission, studying the FDA report on 
banning zirconium compounds in deodor- 
ants, was contemplating proposals for gov- 
erning their use in the community.? 

3 scientist, Division of Nonmetallic Min- 
"e Ge Food and Drug Administration. Aerosol 


Drug and Cosmetic Products Containing Zirconium. 
Federal Register, v. 40, No. 109, Part 3, June 5, 


1975, pp. 24327-24344. 
3 European Chemical News. ECN Newsdesk- 


Newsbriefs. V. 27, No. 689, June 6, 1975, p. 8. 
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Table 1.—Salient zirconium statistics in the United States 


(Short tons) 
Product 1971 1972 1978 1974 1975 

Zircon: 

Production. seu eelere W W W W W 

lh o³ AA Sua Esau 9,429 17,360 28,921 21.487 18,766 

Imports unzzcloccoccancaemuueemmedceausdua et c E 96,387 67,537 98,023 62,504 40,205 

Consumption 122222222222 166,000 168,000 175,000 167,000 122,000 

Stocks, yearend, dealers and consumers? ....... 42,500 44,500 51,500 41,900 37,083 
Zirconium oxide: 

Production NN NNN A AN 10,770 12,020 14,800 11,680 11,760 

Producers’ stocks, yearend? z 2 680 942 648 1,480 1,745 


e Estimate. 

1 Includes baddeleyite: 
1975—* 1,000. 

? Excludes foundries. 


1971—871 tons; 


W Withheld to avoid disclosing individual eompany confidential data. 
1972—385 tons; 


1973—1,019 tons; 1974—— 2,950 tons; 


3 Excludes oxide produced by zirconium metal producers. 


DOMESTIC PRODUCTION 


E. I. du Pont de Nemours & Co. and 
Titanium Enterprises, Inc., were the only 
major producers of zircon mineral con- 
centrate in the United States. Zircon was 
recovered from mineral sands at the dredg- 
ing and mining facilities owned by du 
Pont at Starke, Fla.; by Humphreys Min- 
ing Co. for du Pont, near Folkston, Ga.; 
and Titanium Enterprises at Green Cove 
Springs, Fla. Production data were with- 
held from publication to avoid disclosing 
individual company confidential data. The 
combined zircon capacity of these three 
plants is estimated to be 135,000 tons per 
year. 

Humphreys Mining Co.'s new mining and 
wet-mil operations near Boulougne, Fla., 
were fully operational. The company's zir- 
con dry mill was still located at Folkston. 
Du Pont completed its new facility for 
producing Zircore, its popular new low- 
cost zircon-aluminum silicate foundry sand. 
Titanium Enterprises! new dredge was per- 
forming up to expectations. 

NL Industries, Inc., continued feasibility 
studies on recovering heavy minerals from 
the Trail Ridge Extension in Florida. NL 
planned to use a bucket-wheel floating suc- 
tion dredge instead of the more conven- 
tional cutter-head type to facilitate mining 
in the indigenous hardpan. A decision on 


the project was expected by the end of 
1976. 

Ethyl Corp.'s plans for recovering heavy 
minerals, zircon, monazite, rutile, and il- 
menite from deposits in the vicinity of 
Kentucky Lake in west Tennessee near 
Paris Landing in Henry County, was de- 
ferred until the markets for black sands 
improve. In spite of opposition by the 
press and environmental groups, Ethyl 
Corp. purchased additional land for the 
projected 2,000-acre mining area.* 

Statistical data on production of zircon- 
ium sponge, ingot, and scrap and on haf- 
nium sponge and oxide are also withheld 
to avoid disclosure of company confidential 
data. Approximately 2,300 tons of alloys 
containing from 3% to 70% zirconium 
was produced in 1975. 

Three firms produced 30,080 tons of 
milled (ground) zircon, a decrease of 17% 
from the reported 1974 production. Six 
companies, excluding those that produce 
metal, produced 11,760 tons of zirconium 
oxide. Oxide production in 1975 rose 
slightly more than 1% over that reported 
in 1974. 

Hafnium crystal bar, produced by two 
firms, was estimated at 30 tons, compared 
with 40 tons in 1974. 


* Hardeman, W. D. Tennessee. State Liaison 


Officers News Bull. October 1975, p. 44. 


ZIRCONIUM AND HAFNIUM 1505 


Table 2.—Producers of zirconium and hafnium materials in 1975 


Company Location Materials 

ZIRCONIUM MATERIALS 
AMAX Specialty Metals Cord Akron, N Ingot, sponge. 
DO” Mee 8 Parkersburg, W. Va Sponge, metal 


chloride, oxide. 
Babcock & Wilcox Co., Nuclear Materials Div Parks Township, Pa .... Powder, alloys. 


Barker Foundry Supply Co ..-.........--..-.- Los Angeles, Calif ...... Milled zircon. 
The Carborundum Co 2222222222222 Falconer, N.Y .........- Refractories. 
C. E. Refractories, Div. of Combustion St. Louis, Mo Do. 
Engineering, Inc. King of Prussia, Pa .... Refractories, zircon. 
Continental Mineral Processing Corp Sharonville, Ohio Milled zircon. 
Corhart Refractories Co 2222 Buckhannon, W. Va Refractories. 
DO: da is dme d. qued. Corning, N.Y T2 Do. 
DO: EE Louisville, Ky 017 nann. Do. 
E. I. du Pont de Nemours & Co Wilmington, De!“ Zircon, foundry 
mixes. 
Foote Mineral Co --..-.-.... . Cambridge, Ohio Alloys. 
A. P. Green Refractories Co., Remmey Div ... Philadelphia, fa Refractories. 
Harbison-Walker 5 |o RM eee Mount Union, Pa ......- Do. 
Harshaw Chemical Co., Ine ===-.--- =e.. Cleveland, Ohio ......... Oxide, ceramics. 
Hercules, Inc., Drakenfeld RE Washington, fa Ceramic colors, 
milled zircon. 
lonare/ f; ðâ teen Bow, N.H 22 Oxide. 
M € T Chemicals, Ine 22222222222 Andrews, S.C C ~-=ma. Milled zircon. 
Magnesium Electron, Ine o.n Secaucus, N.) Alloys, chemicals. 
NL Industries, Inc., Titanium Alloy 
Manufacturing Div. (TAM) Niagara Falls, N. Milled zircon, 
| oxide alloys, 
chloride. 
Charles Taylor Division .................- Cincinnati, Ohio Refractories. 
RE South Shore, K) Do. 
NOPton CO WEEN Huntsville, Ala Oxide. 
Ohio Ferro-Allo COPD: sins Brillant, Ohio Alloys. 
Ronson Metals Corp Newark, NJ J Baddeleyite (oxide). 
Sherwood Refractories Co nnnm Cleveland, Ohio Zircon cores. 
Shieldalloy Cord 22-22-2222 Newfield, N. Welding rods, alloys. 
Stauffer Chemical Co --------- Niagara Falls, N. Chloride. 
Teledyne Wah Chang Albany Corp ......-..-- Albany, Oreg Oxide, chloride, 


sponge, ingot, 
owder, crystal 


ar. 
Titanium Enterprises, Ine 222 Green Cove Springs, Fla . Zircon. 
Tizon Chemical Cord 2222 Flemington, N.] Oxide, chemicals. 
Transeleo, Ine Dresden, N. Chemicals, ceramics. 
Union Carbide Cord Alloy, W. Va. and Alloys. 
Niagara Falls, N.Y 
Ventron Corp ---.-........ 2... . ER Beverly, Mass Alloys, oxide, sponge. 
Zedmark, Ine Butler, fra Refractories. 
Zirconium Corp. of America Cleveland, Ohio Oxide, refractories, 
ceramics. 
HAFNIUM MATERIALS 
AMAX Specialty Metals Cord 22222 Akron, N.Y .......----- Sponge, crystal bar, 
ingot, scrap. 
DO. Ze ee Parkersburg, W. Va .... Oxide. 
Babcock & Wilcox Co., Nuclear Materials Div . Leechburg, fra Crystal bar. 
Teledyne Wah Chang Albany Cord Albany, Oreg Oxide, sponge, 


crystal bar, ingot. 
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CONSUMPTION AND USES 


Zircon consumption in the United 
States in 1975 was estimated at 122,000 
tons. Consumption of zircon concentrate 
and milled zircon was 46,200 tons for 
foundries, 40,000 tons for refractories, 15,- 
000 tons for zirconium oxide, 2,800 tons 
for zirconium alloys (excluding zirconium- 
base alloys), and 18,000 tons for all other 
uses. Foundries consumed approximately 
one-half of the domestic zircon production, 


with the remaining one-half consumed by 


refractory, abrasive, ceramic, metal, and 
other industries. Domestic zircon was mar- 
keted in proprietary mixtures for use as 
weighting agents, zircon-TiOz blends for 
welding-rod manufacture, and zircon-re- 
fractory heavy-mineral (kyanite, silliman- 
ite, and staurolite) sand blends for foun- 
dry sand and sandblasting applications. 
The zircon-bearing foundry sand was re- 
portedly designed to provide corisistent 
high-quality performance at low cost for 
critical casting applications. 

Imported Republic of South Africa bad- 
deleyite ore in 1975 was used principally 
in the manufacture of alumina-zirconia 
abrasives and also in ceramic colors, re- 
fractories, and for other uses. 

Preliminary Bureau of the Census fig- 
ures for 1975 showed that shipments of 
zircon and zirconia brick and shapes, com- 


posed mostly of these materials, totaled 2.1. 


million brick, expressed in terms of equiv- 
alent 9-inch brick, valued at $16.7 million. 
In 1974, final figures for shipments were 
2.7 million brick valued at $11.4 million.* 

Zirconium metal was used in nuclear re- 
actors, in chemical plants for corrosion- 
resistant material, in refractory alloys, and 
in photography for flashbulbs. 

Zirconium compounds, natural and 
manufactured, were used in refractories, 
glazes, enamels, welding rods, chemicals, 
and  sandblasting. Zirconium chemicals 
were finding increasing applications in the 


paint, textile, and pharmaceutical indus- 
tries. Hafnium metal, alloys, and com- 
pounds continued to have few uses. The 
metal was used for nuclear reactor con- 
trol rods, in special refractory alloys, and 
in photographic flashcubes. The nonnu- 


clear hafnium metal uses were EE 


increasing. 


1975 Bureau of the Census. Refractories. Quarterly, 
5. 


Table 3.—Zircon consumption in selected 
zirconium materials as reported by pro- 
ducers in the United States in 1975 


(Short tons) 
Use Quantity 
Zircon refractories? 44 2 28,000 
AZS refractories? ..............-.-- 12,000 
Zireonia® 22 15,000 
Alloys* ....----.- FCC 2,800 
Foundry aid 46,200 
Arr. ⁵³ 8 18,000 


Total: ⁵³˙ꝛAAA ĩð iA 122, 000 
1 Dense and pressed zircon brick and shapes. 

2 Fused cast and bonded alumina-zirconia- 
silica-base refractories. 

š Excludes oxide produced by zirconium metal 
producers. 

t Exludes alloys above 90% zirconium. 

5 Includes chemicals, metallurgical-grade zir- 
Enim tetrachloride, sandblasting, and welding 
rods. 


Table 4.—Zirconium oxide consumption 
in selected zirconium materials as reported 
by producers in the United States in 1975 


(Short tons) 
Use Quantity 
AZ abrasives? 2 6,800 
AZS refractories? ...... C en . 2,600 
Other refractories _.... . . 1,700 
Chemicals 280 
Glazes, opacifiers, and colors 480 
err 11.760 


1 Excludes oxide produced by zirconium metal 
producers. 

2 Alumina- and zirconia-based abrasives. 

3 Fused cast and bonded. 
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Table 5.—Yearend stocks of zirconium and hafnium materials 
(Short tons) 
Item 1974 1976 
Zircon concentrate held by dealers and consumers excluding foundries ..... 85,400 82,812 
Milled zircon held by dealers and consumers, excluding foundries 6,500 4,721 
Zirconium: 
Oxide * ege EE 1,480 1,745 
% A Ad au A 8 71 1 
IngobL- A ́ ] y ß y EE 507 38 
J Ü % ³ / ⁰w ee y A 1.124 191 
J ·˙Ü¹.¹... A y ð E gS 173 851 
ell... ðͤAſ cn cuncnadtcascoudcceuaude 9,534 6,496 
Hafnium: 
V ³ꝛ·¹¹w¹Aꝛ e ³ꝛ¹¹m¹²¹ A ³¹ ²⁰¹w¹ eee EES 40 45 
Crystal Dal AR AAA AA 10 11 


e Estimate. 
1 Excludes oxide held by zirconium metal producers. 


PRICES 


Published prices for regular-grade do- 
mestic zircon remained unchanged at $257 
per ton during the year. Foreign zircon 
also remained steady at nearly $600 per 
ton. Prices of zirconium oxides were either 
unchanged or unlisted for the entire year. 
The prices of zirconium chemicals and 
zirconium sponge, powder, sheet, and haf- 
nium metal, sponge, and nitride were un- 
changed. The baddeleyite price, furnished 
by Ronson Metals Corp., advanced slightly 
during the year. 

The Australian Department of Minerals 
and Energy at a November meeting re- 
duced the minimum export price of zircon 
sand in bulk, containing 0.1% or more 
iron oxide (essentially West Coast mate- 
rial), from $A200 per metric ton to $A140 
and $A150 per metric ton ($A1=U.S. 


$1.31) for material containing less than 
0.1% iron oxide (East Coast material). The 
new prices apply to new contracts for stand- 
ard grades of zircon for 1976 delivery. Pre- 
mium-grade East Coast material, contain- 
ing maximum 0.05% FesOs and maximum 
0.1% TiO, will sell at about $A10—20 
per metric ton higher? At the end of 1974, 
the spot price for standard-grade Austra- 
lian zircon was around $A400 per metric 
ton free in Australian Container Depot 
(FID). Prices had risen rapidly in 1974 
when a shortage developed because of a 
large increase in demand by the Japanese 
steel industry for zircon-bearing ladle re- 
fractories. 


% Industrial Minerals (London). Comment-New 
in for Zircon. No. 98, November 1975, pp. 7, 
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Table 6.—Published prices of zirconium and hafnium materials in 1975 


Specification of material Price 
Zircon: 
^ Domestic, f.o.b. Starke, Fla. (Folkston, Ga.), bags, per short ton! $257.00 
Domestic, 75% minimum quantity zircon and aluminum silicates, Starke, 
Fla. (Folkston, Ga.), bulk, per short ton? ..... PR EEEE SE 119.00 
Imported sand, containing 65% ZrOs, c.i.f. Atlantic ports, bags, 
per long EEN 560.00 


Domestic, granular, 30-ton lots, from works, bags, per short tons 
Domestic, milled, 18-ton lots, from works, bags, per short ton? mmm... 


Baddeleyite imported concentrate: 


$435.00— 440.00 
490.00— 495.00 


98% to 99% ZrOs, minus 100-mesh, c.i.f. Atlantic ports, per pound“! .18- 25 
99+-% ZrOs, minus 325-mesh, c.i.f. Atlantic ports, per pound‘ ........... .56- 12 
Zirconium oxide: 

Powder, commercial-reactor grade, drums, from works, bags, per pounds NA 
Chemically pure white ground, barrels or bags, works, per pound? ....... 2.22 
Lump, electric fused, bags, 500- to 1,999-pound lots, from works, per pound 3 NA 
Lump, electric fused, bags, smaller lots, from works, per pounds: | NA 
Milled, bags, carlots, from works, per pounds NA 
Glass-polishing grade, ton lots, bags, 94% to 97% ZrOs, from works, 

Der AA ß A II 1.11 
Opacifier grade, 3,300-pound lots, 85% to 90% ZrOs, bags, per pounds 81 
Stabilized oxide, 100-pound bags, 91% ZrOs, milled, per pounds 1.57 

Zirconium oxychloride: Crystal, cartons, 5-ton lots, from works, per pounds .515 
Zirconium acetate solution: 
18% ZrOs, drums, carlots, 15-ton minimum, from works, per pound? ..... .22 
22% ZrOs, same basis, per pounds Lll ee eee eee 88 
Zirconium hydride: Electronic grade, powder, drums, 100- to 990-pound lots, 
from works, per pound? ........ 57 14.50- 16.00 
Zirconium: 
Powder, per pound5 encina ———————————|— 16.00 
Sponge, per pound? 525 5.50— 7.00 
Sheets, strip, bars, per pound 25 ____ U U U JU JU U U J U eee eee eee ER EE 10.00- 17.00 
Billet bar, per peng ⁵ ⅛ðx 8.00— 11.00 
Hafnium: 
Sponge, per pounds U eee ee ew co eras 75.00 
Bar and plate, rolled, per pound“ 0 0 0 0 cce 0 0 0 0 0 0 ee 120.00 
Nitrided, per pounds 34.25 


NA Not available. 


1 E. I. du Pont de Nemours & Co. Price List. 3 1975. 


2 Metals Week, v. 46, No. 52, Dec. 29, 1975, p. 4 


3 Chemical Marketing Reporter, v. 208, No. 25, Dec. 124 1975, p. 37. 


4 Ronson Metals Co 


rp. Baddeleyite Price List. J an. 1 


5 American Metal Market, v. 82, No. 255, Dec. 30, 197 5, p. 5. 


FOREIGN TRADE 


Exports of zirconium oxide increased in 
1975 over those of 1974, but the exports 
of zirconium ore and concentrate declined. 
Exports of all forms of zirconium metal 
and alloys, in general, rose in 1975. 

Zirconium ore and concentrate exported 
to 13 countries in 1975 decreased from 
42,973,250 pounds valued at $3,323,134 
in 1974 to 37,531,345 pounds valued at 
$4,786,799. The quantity exported de- 
creased nearly 13% below that shipped in 
1974, but the value rose over 44%. The 
1975 value was an alltime high. The aver- 
age value of the zirconium ore and con- 
centrate exported in 1975 was $255.08 per 
ton; the 1974 value was $154.66 per ton. 
This increase was attributed more to the 
increasing value of zircon than to the 
larger proportion of higher cost granular 
and milled zircon shipped. The increase in 


the proportion of higher cost zircon shipped 
also indicates a return to the normal zir- 
con-exporting pattern. The major recip- 
ients of exported zirconium ore and con- 
centrate were the Netherlands (51%), 
Mexico (18%), Canada (14%), Brazil 
(10%), and Spain (5%). 

Exports of zirconium oxide increased 
from 1,816,497 pounds valued at $1,534,- 
010 in 1974 to 2,832,128 pounds valued 
at $2,905,711 in 1975. Export quantity 
rose 56% and the value 89% in 1975. 
These zirconium oxide shipments were 
made to 21 countries. The six major recip- 
ients in 1975 were France (44%), Canada 
(339%), Brazil and the United Kingdom 
(4% each), and Italy and Mexico (3% 
each). 

Total exports of other classes of zircon- 
ium increased nearly 61%, from 1,650,695 
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pounds in 1974 to 2,649,694 pounds in 
1975. The value of this material rose near- 
ly 42% in 1975 to $25,828,888. Of the 
categories listed, zirconium and zirconium 
alloys, wrought, and zirconium and zir- 
conium alloy foil and leaf increased in 
both value and quantity in 1975. The zir- 
conium and zirconium alloys, unwrought 
and waste and scrap, decreased in both 
quantity and value in 1975. The wrought 
class increased approximately 5096 in both 
pounds exported and in value, and ex- 
ports of the foil and leaf class increased 
nearly fifteenfold in quantity and 6996 in 
value. The unwrought and waste and waste 
and scrap class declined more than 50% 
in quantity. 

Imports for consumption of zirconium 
ores in 1975 declined to 40,205 short tons, 
“a 36% decrease compared with 62,504 
short tons in 1974. The 1974 figure repre- 
sents the lowest tonnage of ore imported 
since 1968 (59,900 tons). Zirconium ore 
imported from the Republic of South 
Africa is chiefly baddeleyite (ZrOs) which, 
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prior to 1974, was reported by the Bureau 
of Census under a separate category listing 
both quantity and value. This ore is now 
apparently imported under a blanket cate- 
gory which reports value only. It was es- 
timated that approximately 1,200 short 
tons of South African baddeleyite was im- 
ported in 1975. 

The average value of imported zircon- 
ium ores, mostly zircon, at foreign ports 
increased more than twofold in 1975 to 
$217.81 per short ton compared with 
$102.36 in 1974. 

Imports for consumption of zirconium 
and hafnium in 1975 increased both in 
quantity and value in the following cate- 
gories: Zirconium, wrought; zirconium al- 
loys, unwrought; and zirconium, un- 
wrought and waste and scrap. Imports for 
consumption decreased in quantity and 
value in the zirconium oxide category. In 
the remaining categories, zirconium com- 
pounds, n.e.c., and hafnium, wrought, the 
quantity imported decreased but its value 
increased. 


Table 7.—U.S. exports of zirconium ore and concentrate, by country 


1974 1976 
Destination 

Pounds Value Pounds Value 
Aeli ⁵ð v 223,862 $41,683 253,830 $70,855 
A A xu 2 1,819,260 194,614 3,835,500 647,728 
e eee ß rad 9,568,114 734,134 5,241,872 864,061 
Chile! oce cdas 108,000 88,947 cs e 
Germany, West 22222222222 ER Gen 3,204 1,906 
Gre... meia a Mae bra ius 2,000 750 Séis we 
Gang. ES Säi 38,808 700 
Ireland tee 84,000 5,696 e: es 
¡AT AAA ee a 29,893 7,800 
Taly 2s a 194,651 39,324 120,000 20,520 
ie... ao 68,840 4,840 = == 
Korea, Republic of 200,000 29,212 Se ie 
A %/ĩ «˙w . ĩÜͤ%L. y 10,398,300 1,107,492 6,839,127 1,025,547 
Netherlands 2 17,986,858 820,487 18,999,028 1,888,890 
Per A 8 110,000 9,540 55,100 12,810 
SS ͥ AAA sacas 1,347,578 238,005 1,760,000 214,400 

JTalwBHh a a A ute eee e < , ; 
United Kingdom `. ere -= 861,787 58,410 301,837 27,092 
Total” cuore ais 42,978,250 3,323,134 37,531,345 4,786,779 
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Table 8:—U.S. exports of zirconium oxide, by country 


1974 1975 
Country 
Pounds Value Pounds Value 
ere, e IS 99,488 $85,699 48,028 $54,885 
Australia: eege 1,77 1,46 1,49 1,000 
Belgium-Luxembourg ...........-.------- 10,158 9,086 5,580 6,889 
FC! 00 .. Á—— 234,187 199,267 122,000 129,876 
"-—— 244,100 168,450 988,608 4,849 
bilo: Leer 1,250 1,850 BS ag 
Colombia p p 2,887 2,008 SE 
Dn Nepublie 4 2 i. SR 400 7 
———— ————— IRE 286,740 241,479 1,282,178 1,561,485 
eege? $ West „anenun FFC 146,612 148, 559 40,598 49, 
„ 0 aan 1,000 1,129 i és 
ong KOND EE 8,000 8,000 EN 
Israel: A y 1,000 1,269 5,299 4,712 
Italy A 77,605 62,268 96,579 120,707 
Japan EEN cones 189,106 97,799 47,450 52,819 
MEXICO ica cs 287,608 230,462 97,784 95,641 
Netherlands nanmnnnennnnmnmmŘiŘħŘħŅ 121.254 98,665 56,487 72,451 
EES 2,649 1,776 E REN 
Saudi Arabia. PM es 1,000 1,500 
South Africa, Republic f 2,042 1,780 94 182 
,, . ias M" PNE 618 1,500 
SN... aa 28,862 16,921 28,520 22,167 
Switzerland ...... JU U U U U U JU J JU nen wn e au s: 200 1,476 
Taiwan ...... . U. i rr 8,000 7,28 250 1,200 
United Kingdom eene NEEN en 172,170 159,068 118,043 92,165 
enezuela ....... I U. U a 1,000 q4 484 600 
TOU BEEN 1,816,497 1,584,010 2,832,128 2,905,711 
Table 9.—U.S. exports of zirconium by class and country 
1975 
Country 
Pounds Value Pounds Value 
Zirconium and zirconium alloys, wrought: 
iert 753 435 $14,061 SS z 
Arlt rico = AN 190 $2,610 
Belgium - Luxembourg 51,658 1,677,740 74,596 2,487,887 
AAA cT AAA IE 160 4,875 8,485 8,7 
dd ³˙ AA EE A 220,771 8,607,828 510,568 ,149,651 
A A 7,661 84, 1,591 28,4 
Germany, West ... 894,815 8,592,618 489,287 5,008,535 
Ireland ......... U. — r 890 r 2,040 "ew a 
F I!; r 2,156 r 8,892 = = 
A A AI DE A A 58,584 077, 887 3,518 218,863 
JADE: ee ee 171,261 8,235,885 190,252 4,107,843 
Korea, Republic of wus e 60 1,017 
MEXICO” Zeg 200 1,664 ás = 
Netherlands 16,005 156,217 106,200 846,986 
Norway EE 9,108 88,981 2,285 46,847 
Portugal. 460 7,098 60 1.450 
Romania 688 8,829 1 621 14 sio 
South Afri Republic 898988 E - De = , , 
Sanc EA 156 1,28 s S 
St eden . AS A AAA 43,627 812,166 153,508 1,231,877 
United Kingdom 112,878 730,824 106,482 99,011 
Total ħħŇħĮ 1,085,488 15,606,841 1,593,658 28,088,024 
Zirconium and zirconium alloys, unwrought 
and waste and scrap: 
Argentina 2222222 "M ZEN 2,025 14,900 
«Luxembourg ........----------- uu — 1,218 5,518 
Brasil EE 88 900 44 1,580 
Canada 16,165 254,728 12,347 187,192 
Ecuador e M 11 2,2 
France ..... . 4 4,780 14,206 58,875 278,268 
Germany, West 22222 26,545 173,094 58,907 849,821 
Indonesia aa llle eem anum = en ,042 7,141 
GU EE 287 18,446 e on 


See footnotes at end of table. 
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Table 9.—U.S. exports of zirconium by class and country—Continued 


1974 1975 
Country 
Pounds Value Pounds Value 
Zirconium and zirconium alloys, unwrought 

and waste and scrap—Continu 
Jamaica ee 254 $1,140 
i . E 250,741 347,163 52.225 $209,146 
% ĩ˙·XQmQàXàààà... %ðͤ- 4 cena. 140 882 160 1.200 
,, . cnc 618 2,769 558 7,034 
South Africa, Republic of ..........--- e sa 506 3,006 
Sede ³ð 104, 603 547,529 23,854 816,801 
United Kingdom 107,213 582,100 43,129 261,966 

Total. cisco acia aaa 511,834 1,937,957 251,402 1,640,429 
Zirconium and zirconium alloy foil 

and leaf: 
Belgium- Luxembourg 3,714 50,394 4,874 82,488 
Canada. GE 18,870 325,814 12,864 208,529 
er 8 28 530 E e 
F EES alza 88 704 22 SE 
Germany, West . E Een 2,842 40,347 8,912 22,088 
Ireland eege VIR M 133 4,85 
IT AAA 123 1,468 a 
Italy: . a a 6,684 121,817 2,243 48,490 
Japa src a 4,983 12,850 1778,184 1 651,863 
Netherlands — 2... ~~ ~~~ ~~~ ae Ss ,509 17,134 
Sweden 15.133 70,368 a EN 
United Kingdom .............-------- 1,458 26,406 8,420 64,996 

KT DEE 53,923 650,198 804,689 1,100,435 
r Revised. 


1 As reported by Bureau of the Census. Quantity and value questionable. 


Table 10.—U.S. imports for consumption of zirconium ores, by country 


1973 1974 1975 
Country Quantity Value Quantity Value Quantity Value 
(short thou- (short thou- (short thou- 
tons) sands) tons) sands) tons) sands) 
Australia 90,353 $4,741 59,747 $6,031 86,114 $7,602 
Austria! _.... ... 1 (2) ze E = das 
Canas; 1.179 82 1.054 90 377 61 
F SE ee uc Be 2,756 894 
Malaysia cock cnet een 445 16 1,142 188 440 82 
Mozambique d Ges EH Ser 22 10 
South Africa, Republic of 1,019 394 1 1 496 225 
Thailand a == 554 88 = ud 
United Kingdom! .......... 5,003 175 Soe T MR zx 
Venezuela J.J... J... 2 2 KS TE s du 
!! cuidas 98,023 5,415 62,504 6,398 40,205 8,874 


— ——íÀ— — — — — — 


1 Believed to be country of shipment rather than country of origin. 
2 Less than 1; unit. 
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Table 11.—U.S. imports for consumption of zirconium and hafnium? in 1975 


Country Pounds Value 
Zirconium wrought: 
e DIDI M" —————Á———'——— ———— 4,778 $41,886 
J ³˙¹XVlWlll...... 152,880 1,864,947 
Germany, West ee ,156 
Total tege Ee 157,684 1,407,439 
Zirconium unwrought, and waste and scrap: 

NAGA) ee 38,281 94,149 
Francë EEN 5,448 2,605 
Germany, West 222225 176,452 293,292 
SAA A A ⁰ʒ ONES 467,587 1,878,530 
y A d E Su ed ss ua 15,943 ,284 
United Kingdom eee 47,438 52,755 

RE E ð]ðÜ A 161,149 2,350,615 

Zirconium alloys, unwrought: 
Canada... a EEN 2,800. 1,080 
Prance star ß o 2,832 29,996 
Germany, West eet 100 1,250 
ie d . A 5,232 $2,826 
Zirconium oxide: 
Germany, West ß EEN 68 6,717 
Switzerland: "eege 253 5,452 
e A A AM 66,139 81,245 
United Kingdom eee 141,589 132,994 
Total ENEE 208,049 225,408 
Zirconium compounds, n.e.c.: 
Australia A E E eas ae 166,913 25,948 

n R a A mE M E ,914 ,22 
PF ³wꝛ ð ↄ §i ði dd ði uuu u ZZ 115,357 73,181 
Germany, West eege 1,488 20,242 
Nee et a ees 2,789 7,878 
South Africa, Republic f 66,138 9,424 
Switzerland sis o a 443 945 
United Kingdom JJ A A OS 2,542,909 1,829,656 

A ARO IIA 2,901,951 1,976,447 
Hafnium, wrought: Barbados EE | 74 ,189 
1Hafnium unwrought and waste and scrap—none. 
WORLD REVIEW 


Australia leads the world in production 
of zircon, which is recovered from sand- 
mining operations along the eastern coast 
(75%) and in Western Australia (25%). 
Production of zircon, a coproduct of rutile 
in the East, is expected to remain rela- 
tively constant due to lower grades and 
reserves coupled with persistent environ- 
mental problems. However, substantial zir- 
con reserves with coproduct ilmenite have 
been located in Western Australia which, 
when fully developed, will assure Aus- 


tralia’s continuing role in the world zircon 
markets.” 

Zircon sand is also produced in Brazil, 
the People's Republic of China, India, 
Malaysia, the Republic of South Africa, 
Spain, Sri Lanka, Thailand, the Republic 
of Korea, and the U.S.S.R. 

Baddeleyite is produced in the Republic 
of South Africa and Brazil; it is also found 
in east Africa, Sri Lanka, and the U.S.S.R. 


7 Industrial Minerals (London). A Guide to the 
Mineral Sands Industry of Western Australia. No. 
98, November 1975, pp. 43-46 
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Table 12.—Zirconium concentrate: 


World production by country ' 


(Short tons) 
Country 1973 1974 1975 5 

A! or 393,336 406,648 421,314 
i oem EE a 86 3,41 e 3,500 e 3,500 
TA EE 2 um 211,811 r e 11,400 e 11,400 
Korea, Republic of ee EEN 0 00 00 0 2 25 44 e 44 
Maläysia 3 ca 9,463 8,035 e 8,000 
South Africa, Republic of 5,463 16,880 12,780 
J! EE 23 e 20 
Thallnd ³ĩÜ AAA 443 2,207 422 

United States ð cien y W 
Tot ß d San e r 417,483 443,187 452,480 
e Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. 


1 No data are available on production, if any, within the centrally-planned economy nations, nor 
is there any basis for the formulation of reliable estimates of output levels. 

2 Data is for fiscal year April 1, 1972, through March 31, 1973. 

8 Exports (production not officially reported; exports believed to closely approximate total output). 


Argentina.—A  Zircaloy tubing fabrica- 
tion plant, being built in cooperation with 
the Canadian Government, was scheduled 
for operation in 1981 by  Argentina's 
Comisión Nacional de Energía Atómica 
(CNEA)? 

Australia.—A feasibility study for the 
country’s first zirconia plant was being 
considered by Ionarc Smelters Ltd. of Van- 
couver, British Columbia, for Associated 
Minerals Consolidated Ltd. (AMC), a sub- 
sidiary of Consolidated Gold Fields Aus- 
tralia, Ltd. Ionarc uses a novel plasma, 
melting-leaching technique in its process 
for recovering the oxide. Zircon sand from 
existing leases was planned as feed for the 
plant. A decision on the new plant is ex- 
pected early in 1976.° AMC also commis- 
sioned its new opacifier plant at Southport, 
45 miles north of Brisbane. The plant was 
scheduled to grind zircon from the com- 
pany’s Dunwich operation on North Strad- 
broke Island. AMC was also working with 
the Australian steel industry and the Com- 
monwealth Scientific and Industrial Re- 
search Organization (CSIRO). in develop- 
ing and successfully testing a zircon ladle 
refractory for industrywide use.“ 

Mineral Deposits Ltd. (MDL) an- 
nounced plans for starting up a 20,000- 
to 30,000-ton-per-year mineral sands oper- 
ation, including zircon, at Agnes Water in 
central Queensland. Reserves were reported 
adequate for about 12 years at the an- 
nounced rate.” MDL relocated its largest 
sand mining plant from Tuncarry to Bridge 
Hill Ridge North. The mineral sands plant, 
capable of processing over 1,500 tons per 
hour, was moved because of the New South 


Wales Government decision to allow min- 
ing only the northern section of the 
granted leases at Bridge Hill Ridge. The 
prohibition reduced the company’s rutile 
and zircon reserves by 20% each. Reserves 
in 1974 were reported to be in excess of 
1 million tons each.” 

The beach sand mining project operated 
by D. M. Minerals, a joint venture owned 
by Dillingham Mining Co. of Australia 
Ltd. and Murphyores Holdings, Ltd., has 
started off the coast of Queensland on 
Fraser Island. The processing plant at 
nearby Maryborough, on the mainland, 
was almost complete. To date, approxi- 
mately $10 million has been spent on 
development.” 

Ferroalloy production, including ferro- 
silicon zirconium, was discontinued at the 
Broken Hill Pty. Co. Ltd. plant in New- 
castle, New South Wales.“ The plant was 
commissioned as a wartime measure in 
1940. 

Du Pont (Australia) Ltd. and Allied 
Minerals NL, partners in Allied Eneabba 


$ Engineering and Mining Journal. This Month 
in Mining— Brazil and Argentina Take Giant Steps 
Towards Nuclear Self-Sufficiency. V. 176, No. 8, 
August 1975, p. 23. 

Chemical Engineering. CPI News Briefs Plants. 
V. 82, No. 23, 1976, p. 68. 

19 Gadsden, P. D. H. Zirconium and Hafnium. 
e Ann. Rev. 1976, (London), June 1976, p. 
5. 

11 Industrial. Minerals Aer eech Company News 
& Mineral Notes. No. 93, June 1975, p. 49 

12 Engineering and Mining Journal. This Month 
in a — Australia. V. 176, No. 10, October 1975, 


13 Mining Magazine O: Highlights -Inter- 
national News: Australasia. V. 132, No. 5 February 
1975, p. 120. 

14 Metals Source Book. Ferrous Metals. V. 3, No. 
7, April 1975, p. 4. 
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Pty. Ltd., estimated their heavy-mineral 
reserves at 7.75 million tons of proven 
material and 27.75 million tons of prob- 
able ore. This $13.2 million beach sand 
project reached production stage in July.” 
The Jennings Mining Ltd., heavy mineral 
sands operation, also in Eneabba, about 
180 miles north of Perth, reached design 
capacity during September.” 

The Westralian Sands Ltd. proposed 
beach sand operation at Gingin was de- 
ferred along with the decision to establish 
an ilmenite beneficiation plant." Western 
Mining Corp. Ltd. (WMC) bought all 
outstanding shares of Black Sands Ltd. 
(BSL), which owns deposits of heavy min- 
eral sands north of Perth. In addition to 
$A5.15 million for the shares, $A3.62 mil- 
lion was allocated to repay money already 
spent on development work. An expected 
$A4.6 million was to be spent on further 
development. The Jurien deposits of BSL 
are said to contain 3.2 million tons of 
heavy minerals, including zircon, ilmenite, 
and rutile.” 

A $22 million contract was awarded to 
Fluor Australia Pty. Ltd., a subsidiary of 
Fluor Corp., for engineering, procurement, 
and construction management of the En- 
eabba mineral sands project in Western 
Australia for Western Titanium Ltd., a 
subsidiary of Consolidated Gold Fields Aus- 
tralia Ltd. The project includes a mining 
facility with feed preparation, and wet and 
dry processing at Eneabba’s port facility 
at Leeman. The dredging rate for the 
zircon, rutile, leucoxene, and ilmenite ore 
feed was under 700 tons per hour.” 

Canada.—Norco Industries Ltd. started 
constructing its previously announced tube 
mill plant at Armprior, Ontario, to extrude 
zirconium alloy for fuel sheathing, zircon- 
ium alloy pressure tubes, and nickel and 
titanium alloys, as well as heat-exchange 
tubing. Production of nuclear-grade in- 
dustrial tubing and zirconium alloys was 
scheduled for early 1976. Teledyne Wah 
Chang, Albany, Oreg., was to be the ma- 
jor supplier of the required zirconium 
alloys.” There currently is no commercial 
production of either zircon or zirconium 
alloys in Canada. 

A promising source of future Canadian 
zircon was reputed to be the Athabasca 
tar sands currently being processed by 
Great Canadian Oil Sands (GCOS). The 
clean sands, high in zircon, in connection 
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with the GCOS oil recovery program could 
supply up to 20,000 tons per year.™ 

Gambia.—A study to determine the tech- 
nical, financial and economic feasibility of 
recovering zircon, ilmenite, and rutile from 
the mineral sands in the Brufut and other 
areas was being carried out for the Min- 
istry of Economic Planning and Industrial 
Development by Matthew Hall Ortech of 
the United Kingdom.” 

India.—Kerala Minerals and Metals Ltd. 
(KMM) Quilon, a heavy mineral sands 
producer on the Malabar Coast of the 
Arabian Sea, was involved in expanding 
its activities to include marketing refined 
mineral and chemical derivatives. The 
three-phase expansion program included a 
titania, titanium sponge, and zirconium 
chemicals plant.“ A large, heavy-mineral 
sand deposit has been found in a 16-mile 
belt in the coastal areas of Ganjam and 
Puri districts in Orissa State on the Bay 
of Bengal, south of Calcutta, according to 
the Minister for Mining and Geology. The 
State Government had previously leased 
the deposit to Indian Rare Earths Ltd., 
a subsidiary of the Atomic Energy Com- 
mission of India.™ | 

Malagasy, Republic of.—An Italian 
company, Montecatini Edison S.p.A., and 
United States Steel Corp. progressed on 
their exploration programs on the east 
coast for locating zircon and ilmenite de- 
posits. Pilot plants were set up to determine 
the feasibility of commercial-scale produc- 
tion.” 


15 Mining oe (London). Highlights—Aus- 
tralasia. V. 132, 6, June 1975, pp. 455-456. 

16 Engineering and Mining Journal. This Month 
1978, v. Cé the Pacific. V. 176, No. 10, October 

p 

17 Industrial Minerals (London). World of Min- 
erals. No. 96, September 1975, p. 9. 

18 Mining Magazine (London). Highlights- Aus- 
tralasia. V. 132, No. ebruary 1975, p. 147. 

19 Mining Engineering. Minerals 1 News- 
Fluor To e e Australian Mineral Sands Project 


Construction. V. 27, No. 11, November 1975, p. 13. 
20 Canadian Mining Journal. Canadian Mineral 
Survey, 1975. V. 97, No. 2, February 1976, p. de 


21 Flakstad, M Zirconium Becomes a Nuclear 
Necessity. Northern Miner, v. 61, No. 37, 1975, 
pp. 1314, 1330. | 

22 Mining Magazine (London). Highlights—Inter- 
national News: Africa. V. 133, No. 5, November 
1975, p. 895. 

23 Industrial Minerals (London). No. 99, Decem- 
ber 1975, p. 10, 

24 Engineering and Mining Journal. This Month 
in Mining: Ge the Pacific-India. V. 177, No. 5, 
May 1976, 180. 

25 Mining Journal (London). LE Annual Re- 
view, 1976. Central Africa—Malagasy Republic. 
June 1976, pp. 445-446. 


ZIRCONIUM AND HAFNIUM 


Malaysia.—Trial runs for a new heavy- 
sand beneficiation plant near Ipoh, Perak, 
for the first half of 1976 was announced 
by Malaysian Trading, held by Straits 
Trading (30%) and two other Malay 
interests. Zircon production goals were not 
specified.” 

Mauritania. —Proposed mining research 
for 1975-80, published by the Office of 
Mines and Geology, included heavy-mineral 
sandstone deposits in the south and in 
unspecified beach and dune zones." 

Mozambique.—The West German Insti- 
tute of Geoscience and Raw Materials re- 
ported the discovery of an estimated 30 
million tons of ilmenite, 2 million tons of 
rutile, and 3 million tons of zircon offshore 
under 98 to 165 feet of water. Preussag 
AG, a member of the West German AMR 
ocean mining group, was believed to have 
applied for a concession to explore the 
discovery.” 

Peru.—A new mining company, Amau- 
tas Inc., working closely with the Gov- 
ernment agency, Minero Perú, was study- 
ing the recovery of zircon, high-grade mag- 
netite, and rutile from a stretch of beach 
sands in the north. The heavy minerals, 
intended for both local and international 
markets in 1976, were scheduled for ex- 
. port from the nearby ports of Paita and 
Talara.” 

Philippines. French interests have lo- 
cated large underwater placers of zirconif- 
erous sand on the continental shelves.” 

Senegal.—Tests conducted on beach 
sand samples from the coastal areas south 
of Dakar by the Ore Dressing Laboratory 
at Liége University in Belgium have 
yielded commercially promising zircon and 
titanium mineral concentrates.™ 

Sierra Leone.—Construction of a pilot 
plant, scheduled for completion in 1976, 
was announced by the Bayer-Preussag Min- 
ing group. The new group is essentially 
taking over where Sherbo Minerals Co. 
Ltd. ceased operating at Bonthe and Moy- 
amba in 1971. Performance of the pilot 
plant, partially financed by the West Ger- 
man Government, will help determine 
whether the group, jointly owned by the 
Bayer Chemical Co. and Preussag, will 
commission a large-scale heavy-mineral 
separation plant.™ 

South Africa, Republic of.—The Rich- 
ards Bay beach sand mining operation by 
Tisand Pty. Ltd., pending financial ar- 
rangements, was tentatively scheduled for 
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operation by yearend 1977. Richards Bay 
Iron and Titanium Ltd. (RBIT) was re- 
sponsible for titanium slag vroduction. 
Tisand was backed by Union Corp. and 
Industrial Development Corp. (IDC); 
RBIT was backed by the Kennecott sub- 
sidiary, Quebec Iron and Titanium Corp. 
(QIT). Equity in the operating companies 
was Union Corp. (25%), IDC (25%), 
and QIT (50%). 

Dredging capacity at Richards Bay was 
rated up to 96,000 tons per day with the 
annual production of over 150,000 tons 
of zircon. The company was planning to 
use Australian beach area reclamation con- 
sultants for guidance.” 

Baddeleyite concentrates were produced 
at Phalaborwa, South Africa by Phosphate 
Development Corp. Ltd. (FOSKOR) and 
by Palabora Mining Co. Ltd. (PMC) min- 
ing contiguous deposits in the Palabora 
igneous complex. These baddeleyite con- 
centrates, coproducts of copper, phosphate, 
and iron operations, pure (97% E ZrOs) 
and ultrapure (997), were favorably re- 
ceived by the abrasive, ceramics, and re- 
fractory industries. Plant expansions are 
presently underway at both locations. In 
addition, PMC was producing and market- 
ing an acid zirconium sulfate containing 
33.1% ZrO,.* 

Spain.—Two new zircon grinding and 
opacifier plants were under construction 
and due for completion in 1976. Associ- 
ated Lead Manufacturer? (ALM) plant 
is at Valencia and Vicor Quimia SA" 
plant is at Tarragona. The latter plant 
has a capacity of 17,000 short tons per 
year.“ 


20 Metals Sourcebook. Light Metals. V. 3, No. 11, 
June 16, 1975, p. 4. 

27 U.S. Embassy, Nouakchott, Mauritania. State 
Department Ai A-64, Oct. 2, 1975, 2 pp. 

28 Work cited in footnote 26. 

29 Iron and Steel Engineer. Editor's Notes. V. 52, 
No. 4, April 1975, p. 33. 

% Mining Magazine (London). World Digest- 
French Interest in Offshore. V. 133, No. 4, October 
1975, pp. 327-328. 

3! Mining Magazine (London). World Digest 
Beneficiation of Senegal Beach Sands. V. 132, No. 
4, April 1975, pp. 323. 

* Engineering and Mining Journal. This Month 
in Mining: In Africa-Sierra Leone. V. 176, No. 
17, November 1975, p. 256. 

33 Mining Magazine (London). Panorama-Inter- 
national News: Go-Ahead Announced for South 
African Beach Sands Project at Richards Bay. V. 
133, No. 6, December 1975, p. 421. 

** Mining Magazine (London). Expansion Pro- 
gramme at Palabora. V. 132, No. 6, June 1975, 


pp. e 
85 Industrial Minerals (London). Company/Min- 
eral News. No. 99, December 1975, p. 60. 
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Sri Lanka.—An expansion program was 
begun by Mineral Sands Corp. of Sri 
Lanka, a producer of :Imenite and rutile, 
to include zircon-recovery circuits. The 
program also involved moving operations 
from China Bay, Trincomalee, to Pulmod- 
dai where work has already started on the 
new mineral sands plant. This plant is 
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due to come onstream by 1980.” 

Yemen, People’s Democratic Republic.— 
A recently completed survey oulined large 
reserves of zircon and titanium- bearing 
minerals in the beach sands in the Maabir- 
Gaabar area southwest of the port of 


Mukalla.” 


TECHNOLOGY 


Bureau of Mines research efforts were 
directed toward using zircon as mold ma- 
. terial: for metal casting, electrolytic prepa- 
ration of zirconium and hafnium diborides, 
advanced zirconium alloys, and an electron 
microprobe study of commercially available 
zircons. Preliminary tests on a shell-casting 
process for titanium indicate the potential 
use of zircon sand and waterglass binder. 
Results on molybdenum casting have shown 
that molds of suitable strength can be 
made by using zirconium and aluminum 
oxides bound with zirconium acetate and 
fired in either air or hydrogen. In the 
electrolytic research, zirconium and haf- 
nium diborides of approximately 9896 pur- 
ity were electrodeposited from their re- 
spective oxides dissolved in borate-cryolite- 
carbonate electrolytes at 1,050 G.“ Zir- 
conium diboride was also deposited from 
an electrolyte prepared with zircon sand. 
Microprobe studies on zircon revealed that 
an appreciable portion of the yttrium, rare 
earth, and phosphorus are in solid solution, 
and only a part of these impurities could 
be removed from these concentrates by 
mineral-dressing techniques.? Magnetic zir- 
con grains contained considerably more 
yttrium and phosphorus, presumably as a 
xenotime (YPO«) solid solution, and fre- 
quently bore xenotime and apatite precipi- 
tates or inclusions. Continuous chlorina- 
tion of zircon in the initial step of zircon- 
ium sponge production has resulted in the 
deleterious carryover of rare earth and 
phosphorus impurities. The rare earths ad- 
versely affect the thermal neutron cross 
section and phosphorus lowers the corro- 
sion resistance of the fabricated zirconium 
product. Initial Bureau testing on advanced 

alloys demonstrated that a commercial 
 magnesium-zirconium alloy displayed sup- 
erplastic behavior under certain combina- 
tions of microstructure, temperature, and 
strain rate. Superplasticity or exaggerated 
ductility could conceivably permit the 


solid-state injection molding of intricate 
shapes. In other work, the creep behavior 


of a tungsten alloy strengthened by a ZrO, 


dispersoid was studied over a range of 
temperature and stress conditions.” A 
“sandwich panel” developed by Bureau 
metallurgists has promise in turning more 
of the sun's rays into heat for making 
steam.* The panel consists of zirconium 
sputtered in thin layers on copper and 
silver and then chemically converted to 
zirconium oxide or nitride. Zirconium sub- 
nitride on silver was the most effective 
combination in absorbing the rays and 
converting them into heat. The silver or 
a copper backing carries the heat away 
by conduction for use in making steam for 
electric power and other purposes. | 
A report on the heavy mineral placers 
in the southeastern Atlantic States, with 
particular emphasis on the general -geol- 
ogy of the Piedmont and Coastal Plain 
Provinces, along with a detailed descrip- 
tion of past and present placer mines in 
South Carolina, Florida, and Georgia was 
published.“ The mineralogy of the poten- 
tially valuable zirconiferous beach sands 
near Cox's Bazar, about 62 miles south of 


36 Mining Magazine (London). Highlights-Inter- 
national News: Sri Lanka Project. V. 133, No. G, 
December 1975, p. 485. 

$7 Industrial Minerals (London). Company News 
and Mineral Notes. No. 96, September SN p. 53. 

38 Gomes, J. M., K. Uchida, and M. M. Wong. 
Electrolytic Preparation of Titanium and Zirconium 
Diborides From Their Oxides and 1 7 Concen- 


trates. BuMines RI 8053, 1975, 14 p 


39 Romans, P. A., L. L. Brown, and J. C. White. 
An Electron Microprobe Study of Yttrium, Rare 
Earth, and Phosphorus Distribution in Zoned & 
Ordinary Zircon. Am. Miner., v. 60, Nos. 5-6, 
May-June 1975, pp. 475-480. | 

40 Blickensderfer, R. Creep Behavior of Tung- 
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Trans., v. 5 
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41 U.S. Bureau of Mines. Mines Bureau Devel- 
ops Promising Metal Combinations for Using Solar 
Power. Press Release, Oct. 6, 1975, 1 p. 

42 Mertie, J. B., Jr. Monazite Placers in the 
Southeastern Atlantic States. U.S. Geol. Survey 
Bull. 1390, 1975, 41 pp. | 
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Chittagong on the southern coast of Bang- 
ladesh, was discussed." A report on the 
Eneabba deposits of western Australia op- 
erated by Jennings Mining Ltd., its dry 
and wet mills, their capacities, and mar- 
keting plans were outlined.^ Present and 
future supply-demand technical relation- 
ships for zircon and South African bad- 
deleyite were documented.“ Predictions of 
a zircon oversupply and a fall in prices 
were presented. The prediction was based 
on the substitution of alternative foundry 
and refractory materials, such as chromite 
and olivine. Another work also predicted 
technologic trends resulting in changes of 
zircon supply and demand patterns for the 
middle 1970s.“ 

An improved method was patented for 
beneficiating oxide ores, such as baddeley- 
ite, by froth flotation." The improved proc- 
ess requires conditioning the comminuted 
ore slurry with an inorganic peroxyacid or 
their alkali or ammonium salts, followed 
by an effective amount of a collector/ 
frother of an alkyl-olefin adduct of glycerol- 
type compound. Another patent now en- 
ables chrome fungicidal mineral dyeing 
from a single zirconyl acetate system, with- 
out the need for an alkali Previously, 
separate baths were required to deposit 
the dye and fungicide on cellulosics. A 
new additive system for quicker drying 
alkyd coatings, based on a low acid calcium 
primary dryer and a cobalt-zirconium aux- 
iliary dryer, was announced.” A depletion 
of zirconium was noted in fly ashes down- 
stream from mechanical collectors.“ This 
depletion was attributed to the occurrence 
of zircon, the source of zirconium in coals, 
which does not combine readily with litho- 
phile minerals and melts at a very high 
temperature. The high melting point would 
preclude glassy sphere formation during 
coal burning which comprises the bulk of 
fly ash. In addition, zircon has a higher 
specific gravity (4.6) than fly ash (—2.5) 
and is resistant to mechanical breakage. 
A similar study of some Belgian coals and 
ashes, analyzed for 44 elements using a 
combination activation analysis with ther- 
mal and 14-MeV neutrons, was also pub- 
lished.” A method for the spectrophoto- 
metric determination of hafnium in the 
presence of zirconium was developed.” This 
method is one of few known that permits 
the ready determination of hafnium in the 
presence of zirconium. 
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A highly accurate method for monitor- 
ing water vapor concentration in a hydro- 
gen atmosphere or trace amounts of hy- 
drogen in water vapor is now possible with 
a newly developed solid stabilized zirconia 
electrolyte technique. The new method 
is based on a commercially available zir- 
conia tube with one closed end. The closed 
end protrudes into the atmosphere being 
measured, heated from 500° to 600° C, 
and monitors the gas as it is passed over 
the hot tube. The new system easily meas- 
ures from several parts per million to sev- 
eral parts per 100 million. Lanthanum- 
doped lead  zirconate-titanate ceramics 
(PLZT) and similar materials (Pb, La, 
Hf, Ti, Os) that have potential for elec- 
trooptic applications because of their high 
transparency and good electrooptic char- 
acteristics, can now be fabricated.“ The 
new fabrication method uses ferroelectric 
materials with small anisotropy to insure 
highly transparent ceramics. The aniso- 
tropy of these materials was further con- 
trolled during hot-pressing by changing 
the Sr- or Ba-doping concentrations. The 
influence of grain size on the optical prop- 


43 Hassain, A. The Occurrence of Polyframboidal 
Pyrite in a Beach Sand Deposit, Cox’s Bazar, 
Bangladesh. Am. Miner., v. 60, Nos. 1-2, January- 
February 1975, pp. 157-158. . . 

** Industrial Minerals (London). Jennings Min- 
ing: First Into Full Production at Eneabba. No. 
98, November 1975, pp. 39-41. 

1$ Industrial Minerals (London). Zircon: Towards 
Oversupply Again? No. 91, April 1975, pp. 34-43. 
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Chem., v. 47, No. 9, August 1975, pp. 1692-1693. 

53 Industrial Research. Chemistry: Zirconia Moni- 
tors Hydrogen Impurities. V. 17, No. 2, February 
1975, pp. 36-37. 
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3-4, March-April 1975, pp. 157-158. 
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erties of PLZT ceramics were measured 
and correlated with optical transmission 
at various wavelengths.* 

Satisfactory performance of modified 
PZT piezoelectric ceramic disks was re- 
ported for a wide range of hydrostatic 
pressures and electric fields.* The solubil- 
ity limit of lanthanum in PLZT systems 
was established in conventionally sintered 
ceramics by the disappearing-phase tech- 
nique using X-ray diffractometry." Changes 
in slope of the lattice constants and sta- 
bilization of the Curie temperature were 
used as independent checks on the disap- 
pearing method. 

Partially stabilized zirconia (PSZ) prod- 
ucts that are both stronger and more re- 
sistant to thermal shock than either un- 
stabilized or fully stabilized bodies were 
found to be superior because of the fine 
dispersion of zirconia precipitates in the 
cubic grains. The transmission electron 
microscopic studies revealed that the useful 
mechanical properties of PSZ result from 
the influence of these tetragonal precipi- 
tates on crack propagation. The high- 
temperature creep behavior of yttria-sta- 
bilized zirconia (YSZ) was studied at tem- 
peratures to 1, 200˙ C under the condi- 
tions of stress and environments found in 
storage heaters in "blow down" wind tun- 
nels.? 'This research is invaluable in pre- 
dicting the plastic deformation of YSZ 
which is related to its structural integrity, 
during the operation of storage heaters. 
The anticipated useful and unique plastic 
behavior of hot-working ZrO; during its 
monoclinic-to-tetragonal inversion was not 
realized.” Although this behavior did not 
occur, light was indeed shed on the phe- 
nomenon of “transformational plasticity" 
in ZrO,. 

A reexamination of ternary system CaO 
ThO;-ZrO;, using induction plasma torch 
techniques, discovered a new pyrochlore- 
type compound with the approximate com- 
position of 2 CaO-2ThO;-5ZrOs" Phase 
equilibria in the yttria-hafnia system were 
investigated by high-temperature and 
room-temperature X-ray diffractometry.” 
The HfOs transformation, solid solution 
limits, liquidus temperatures, and a tenta- 
tive phase diagram were advanced. Hafnia 
is a promising refractory material. Success 
was also noted with ZrOs ZrN, and ZrC 
additives. 
these mechanisms are presently 
investigated. 


being 


The effects of impurities on, 
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Zirconium alloy oxidation was attributed 
to a cubic rate law, but the actual kinetics 
depended on the exact relationship between 
grain diameter and film thickness." The 
diffusion of oxygen in zirconium was de- 
termined by nuclear microanalysis tech- 
niques.“ A unique profile of the oxide 
penetration was readily apparent. 

Studies on ternary molybdenum-based 
alloys, some of which contain hafnium as 
the hardening agent, showed that this 
hardness behavior can be anticipated from 
binary data with an expression involving 
the number of s + d electrons contributed 
by the solute elements" If this argument 
is valid, it should be possible to simply 
predict the hardness behavior of ternary 
alloys. An alternative expression explaining 
alloy softening was also offered. 

Steel pipes capable of handling molten 
metal were manufactured by protecting 
them with a layer of zirconium nitride.” 

Materials for nuclear power systems, in- 
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cluding zirconium alloys, were listed in 
a guide planned for use in various com- 
mercial and development systems.” 

Porous platinum layers formed on the 
inner and outer surfaces of ceramics, such 
as zirconia, serve as electrodes and also 
perform a catalytic function. However, the 
nonadherence of the platinum layers after 
exposure to reducing atmospheres at high 
temperatures has limited its applicability.* 
This debonding or nonadherence was at- 
tributed to the reaction between platinum 
and the zirconia, which form either solid 
solutions or intermetallic compounds. This 
mechanism was also observed for the cubic 
stabilizer as well as for the SiO, impurity 
present in ZrOs. A grain stabilized zir- 
conia product with platinum was experi- 
encing increased use as a replacement for 
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platinum and its alloys in high-temperature 
service in oxidizing atmospheres.” Prelim- 
inary research was successful on hot-press- 
ing Si;N, using zirconium-bearing additives 
such as zircon to promote densification and 
form a more refractory silicate grain-boun- 
dry phase, thereby improving high-tem- 
perature strength." 


e Vaccari, J. A. Materials for Nuclear Power 
Systems. Mater. Eng., v. 81, No. 4, April 1975, 
pp. 18-25. 

es Rhee, S. K. ZrOs-Pt Interface Reactions. J. 
Am. Ceram. Soc., v. 58, November-December 
1975, pp. 11-12. 

99 Ceramic Industry. Ceramic Industry Newslet- 
ter-Grain Stabilized Platinum Broadens Design 
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70 Rice. R. W., and W. J. McDonough. Hot- 
Pressed SisNa With Zr-Based Additions. J. Am. 
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ARSENIC : 


Legislation and Government Programs.— 
The Occupational Safety and Health Ad- 
ministration (OSHA) held public hearings 
in early 1975 on proposed standards for 
exposure to inorganic arsenic. The findings 
obtained at the hearings will be considered 
to promulgate emission standards. 

Domestic Production.—Arsenic trioxide 
(As Os) was produced domestically only 
at the Tacoma, Wash. copper smelter of 
ASARCO Incorporated. Production data 
cannot be published. Output rose 9% over 
that of 1974, shipments were less than 
half those of 1974, and stocks rose 31%. 
Production of arsenic metal, begun by 
ASARCO in August 1974, continued in 
1975. 

Consumption and Uses.—Apparent con- 
sumption of arsenic, essentially all as 
white arsenic (AssOs), was substantially 
lower than that used in 1974. Data for 
calcium and lead arsenate, historically the 
principal end products, cannot be pub- 
lished. 

The use of chromated copper arsenate 
(CCA compounds) in wood preservatives 
increased for the seventh consecutive year; 
7,629 tons, 31% more than that in 1973, 
was consumed in 1974. Consumption of 
fluor chrome arsenate phenol (Wolman 
salts and osmosalts continued downward; 
758 tons was consumed in 1974 compared 
with 842 tons in 1973. 


Small quantities of high-purity arsenic 
were used in the manufacture of gallium 
and indium arsenides for semiconductors. 

Prices. —The price of refined white ar- 
senic, 99.5%, at New York docks, was 
quoted at 20 to 23 cents per pound 
throughout 1975. Refined white arsenic at 
Laredo was raised from $210 per ton at 
yearend 1974, to $300 per ton in early 
January 1975, and to $330 per ton on 
September 18. The price of arsenic metal 
at Tacoma was quoted at $3,200 per ton 
throughout 1975. 

Arsenic metal was quoted in London at 
£1,500 to £2,000 per metric ton until 
May 7 when it rose to £2,175 per metric 
ton where it remained throughout 1975. 

Foreign Trade.—Imports of white ar- 
senic dropped 1396 from those of 1974 
and were the lowest since 1960. Sweden 
remained the principal supplier accounting 
for 6096 of the total receipts. Mexico pro- 
vided 26%, South West Africa 8%, France 
5%, and the remainder came from West 
Germany, Peru, and Switzerland. All of 
the arsenic acid (26 pounds )came from 
Belgium-Luxembourg, 52 pounds of ar- 
senic sulfide was received from the United 
Kingdom, and 1,323 pounds of sodium 
arsenate came from West Germany. Of 
the 152,496 pounds of other arsenic com- 


— — eee a 


1 Prepared by Gertrude N. Greenspoon, mineral 
specialist. 
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pounds imported in 1975, 111,146 pounds 
came from the United Kingdom, 40,807 
pounds came from Switzerland, 536 pounds 
came from West Germany, and several 
pounds each came from Belgium-Luxem- 
bourg and Japan. 

Arsenic metal imports totaled 483 tons, 
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32% less than those of 1974. Sweden sup- 
plied 463 tons, Canada 18 tons, and West 
Germany and Japan each 1 ton. Smaller 
quantities were received from the United 
Kingdom, the Netherlands, and Belgium- 


Luxembourg. 


Table 1.—U.S. imports for consumption of white arsenic (As- O,) content, by country 


1978 1974 1975 
Country Quantity Value Quantity Value Quantity Value 
(short ( - (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Australia 21 33 * a SÉ? a 
France eegene eeng 1,281 190 480 $90 595 $261 
Germany, West . . . 11 4 PN = 6 5 
Mexico 2 5,605 760 6,185 1,084 8,174 918 
POP sss ⁵² qꝛ 25 1 24 1 66 11 
South Africa, Republic of 409 50 145 29 SÉ Sa 
South West Africa ........---- Se SR a zx. 970 252 
Sweden 6,144 1,087 6,889 1,284 7,172 2,978 
Switzerland .....-------------- = mS M S 8 11 
nited Kingdom ~............ ER ow 19 11 "me žo 
TOI ege 13,496 2,045 13,742 2,449 12,013 4,426 
Table 2.—U.S. imports for consumption of arsenicals, by class 
(Thousand pounds and thousand dollars) 
1978 1974 1975 
Class — 
Quantity Value Quantity Value Quantity Value 
White arsenic (As a0) . .  . 26,992 2, 045 27,484 2,449 24,027 4,426 
Metallic arsenie 42 1.286 2, 630 1.414 8,651 96 2,716 
g es as 5 414 (2) (1) (1) (2) 
Sodium arsenate 2222222 526 74 266 52 1 5 
Arsenic compounds, n. ee E e (1) 21 85 55 152 90 


1 Less than 1⁄4 unit. 


Tariff.—Arsenic oxide (white arsenic) ` 


enters the United States duty free. A 1.2- 
cent-per-pound duty was applicable to 
arsenic metal. 

World Review.—Philippines.—The first 
phase in the construction of a copper 
smelter and refinery by Lepanto Consoli- 
dated Mining Co. will be a roasting plant. 
Lepanto reportedly has not been able to 
dispose of all the concentrates it produces 
because of the high arsenic and antimony 


contents. The new plant, expected to be 
operational in 1978, will enable the com- 
pany to recover 8,800 tons of arsenic 
annually.? 

Sweden.—Production of white arsenic 
and arsenic metal by Boliden Aktiebolag 
were lower than in 1974 as work continued 
on developing processes for improving the 
environment. 


2 World Mining. V. 28, No. 10, September 1975, 
p. ‘ 
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Table 3.—White arsenic (arsenic trioxide) ': World production by country 
(Short tons) 

Country * 1978 1974 1975 P 
Brasil os 7 85 e 90 
Franco t ii aa 9,000 9,000 9,000 
Germany, West U I I l ENER U rn ee ee e 620 401 e 440 
C ⁵²—QAA ⅛⁰o¹w r ³ð«A -- 322 218 e 220 
Korea, Republic off ccc cc e EEN E EEN EN J. E ANE EE EEN EN cm e10 13 e10 
Meier 5,606 10,477 6,747 
O EA or AS IIA x 1,528 2,175 1,461 
Portugal AA IA r 399 290 276 
South West Africa, Territory of z J. E ENEE ees 8,981 7,319 7,345 
A OA AN INS 16,755 18,004 » 17,600 
JE ⁰¹˙ SIEMENS OS ͤ K eA 7,990 8,050 8,100 

A E EIN 
TOUR] AA EE a - ⁊ð K EE r 51,187 56,027 51,289 
e Estimate. P Preliminary. Revised. W Withheld to avoid disclosing individual company 


confidential data. 


1 Including calculated arsenic trioxide equivalent of output of elemental arsenic and arsenic com- 
pounds other than white arsenic, where inclusion of such materials would not duplicate reported 


white arsenic production. 


2 In addition to the countries listed, Austria, Belgium, the People's Republic of China, Czechoslo- 
vakia, East Germany, Finland, Hungary, Southern Rhodesia, the United Kingdom, and Yugoslavia 
have produced arsenic and/or arsenic compounds in previous years but information is inadequate to 
ascertain whether such production has continued or not, and if so, at what levels. 


s Output of Tsumeb Corp. Ltd. only. 


Technology.—A treatment process to re- 
move heavy metals from waste waters has 
been used commercially in Japan since 


1974. The selective adsorbents sold by 


Nippon Soda Co. (Tokyo) exhibit an ex- 
cellent affinity for arsenic and other heavy 
metals.? 


CESIUM AND RUBIDIUM * 


Domestic Production.—There was no do- 
mestic production of cesium- or rubidium- 
bearing minerals during 1975. ALKARB, 
a residue from the processing of lithium 
ores in previous years, and imported 
lepidolite were the source of domestically 
produced rubidium and its compounds. 

Total production of cesium chemical 
compounds increased about 30% in 1975, 
while production of rubidium chemical 
compounds declined about 1596 compared 
with 1974 levels. 

The following companies produced 
cesium and rubidium chemicals during the 
year: Great Western Inorganics, Inc., 
Golden, Colo. ; Kawecki Berylco Industries, 
Inc., Revere, Pa.; and Kerr-McGee Chem- 
ical Corp., Trona, Calif. No production 
of cesium and rubidium metal was re- 
ported, but small quantities of both metals 
were shipped from stocks. 

Consumption and Uses.—Data pertaining 
to consumption and end use distribution 
of cesium and rubidium metals and com- 
pounds were not available. These materials 
found commercial application in the manu- 
facture of pharmaceuticals, ultracentrifuge 
separation of organic compounds, and elec- 


tronic apparatus such as scintillation 
counters, photomultiplier tubes, and photo- 
electric cells. Cesium, rubidium, and their 
compounds can be substituted for each 
other in some end uses. 

While there were no large-scale commer- 
cial uses for cesium, cesium metal and 
compounds have been used in experimental 
magnetohydrodynamic (MHD) power gen- 
erators. If MHD electrical generation is 
successfully developed, demand for cesium 
may increase in the future. 

Prices.—The American Metal Market 
quotation on cesium metal, 99+% purity, 
remained unchanged at $100 to $375 per 
pound. The quotation on rubidium metal, 
99.5% purity, also remained unchanged at 
$300 per pound until the American Metal 
Market ceased publishing the price early 
in 1975. At yearend the Metal Bulletin 
quoted the nominal price for pollucite 
concentrates containing a minimum 2496 
C&O, f.o.b. source, at $12.40 to $13 per 
metric ton unit (22.046 pounds of Cs,O). 


3 Ricci, L. J. Heavy-Metals Recovery Promises 
to Pare ER Bills. Chem. Eng., v. 82, 
No. 27, Dec. 22 „ pp. 29-31. 


197 l au 
4 Prepared by K. L , physical scientist. 
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. Table 4.— Prices of selected cesium and 


rubidium compounds in 1975 


Item 


Cesium bromide 
Cesium carbonate ..... 
Cesium chloride 
Cesium fluoride 
Cesium hydroxide ..... 
Rubidium carbonate ... 
Rubidium chloride ..... 
Rubidium fluoride -.... 
Rubidium hydroxide ... 


Base price per pound 1 


i High- 
Technical 5 

purity 

grade grade 
ie $28 $65 
E 29 67 
= 80 68 
s 35 75 
ES 35 75 
x 45 75 
RS 46 76 
WS 51 88 
E 51 83 


1 Excludes packaging cost, 50- to 100-pound 
quantities, f.o.b. Revere, Pa. 


Source:. Kawecki Berylco Industries, Inc. 


Foreign Trade.—Pollucite import data 


were not available. However, reported re- 


ceipts by consumers indicated that pollucite 
was imported. Most of the pollucite con- 
sumed in the United States came from 
Canada. 


Imports of cesium compounds decreased 
from 4,622 pounds valued at $167,965 in 
1974 to 3,156 pounds valued at $136,203 
in 1975. No cesium or rubidium metal 
were imported during the year. 


Table 5.—U.S. imports for consumption of cesium compounds in 1975, by country 


France 


Germany, West 
United Kingdom ` 222222222222 


% eet ĩÄ ee EE E 


| Cesium 
Cesium compounds, 
chloride n.s.p.f. 
Pounds Value Pounds Value 
. == Sa 1118 $5,169 
3 44 $1,307 — — 
RE 1,039 52,041 1,894 75,681 
o 55 1,684 11 871 
„ 1.138 55.032 2,018 81,171 


1 Estimated by Federal Bureau of Mines. 


World Review.—During 1975, the Tan- 
talum Mining Corp. of Canada, Ltd. 
shipped 747,279 pounds of pollucite con- 
taining 23.2% Cs:O from its Bernic Lake, 
Manitoba, Canada, property; 554,096 
pounds were exported to the U.S. S. R., 
191,010 pounds to the United States, and 
2,173 pounds to Japan. 

Technology.— The U.S. Energy Re- 
search and Development Administration 
(ERDA) continued to sponsor joint U. S.— 
U.S. S. R. MHD research. A Soviet 1-mega- 
watt MHD generator using U.S. -built 
power electrodes operated continuously for 
127 hours. The United States and the 
U.S. S. R. were building a 25-megawatt 


MHD generator near Moscow. 

In the United States, ERDA awarded a 
$3.5 million contract to Avco Everett Re- 
search Laboratory for coal-fired MHD 
power generation research. A 850 million 
MHD research facility will be constructed 
at Butte, Mont. 

The geochemical dispersion of rubidium 
and strontium together with alteration 
studies could be used in defining areas 
suitable for detailed copper exploration.“ 

5 Olade, M. A., and W. K. Fletcher. Primary 
Dispersion of Rubidium and Strontium Around 
Porphyry Copper Deposits, Highland Valley, Brit- 


ish Columbia. Econ. Geol., v. 70, No. 1, January- 
February 19753, pp. 15-21. 
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Consumption of germanium has not 
changed significantly since 1970. In 1975, 
the use of germanium in transistors con- 
tinued to decline, but increasing use in 
light-emitting diodes and in infrared op- 
tical applications compensated for this 
loss. 


Domestic Production.—The primary por- 
tion of U.S. germanium output was de- 
rived from smelter residues stockpiled in 
past years from the treatment of zinc 
concentrates from the Kansas-Missouri- 
Oklahoma zinc district and the southern 
Illinois fluorspar-zinc-lead district. This 
primary production was supplemented by 
the recovery of secondary material from 
waste and new scrap generated from the 
manufacture of electronic components and 
the cutting of semifabricated shapes. 

Eagle-Picher Industries, Inc., of Qua- 
paw, Okla., was the sole primary producer 
in 1975. Other producers of germanium 
using imported metal, oxide, scrap, and 
domestic secondary materials were Kawecki 
Berylco Industries, Inc. Revere, Pa.; 
Atomergic Chemetals Co., Carle Place, 
N. Y.; and Texas Materials Laboratory, 
Garland, Tex. 

Domestic germanium production in 1975 
was estimated to be 30,000 pounds, supply- 
ing about two-thirds of U.S. demand. 
The value of domestic production would be 


about $4 million based on the producer 
price. 

Consumption and Uses.—The decline in 
use of germanium in transistors in 1975 
was accentuated by the general slackening 
of business activity. The increased use of 
germanium in light-emitting diodes for 
minicomputers and digital watches, and 
the continued development of optical sys- 
tems for infrared detection instruments 
more than compensated for the decreased 
use in transistors. The estimated distri- 
bution of consumption by classes was: 
Instruments 50%, electronics 46%, and 
others 4%. Included in the broad category 
of instruments are forward-looking infrared 
devices (FLIR), nuclear radiation measur- 
ing devices, wide-angle camera and micro- 
scope glass lenses, X-ray equipment, 
fluorescent lamps, and strain gages. Other 
uses included alloys for brazing and solder- 
ing materials, experimental catalysts for 
petroleum refining, and biological uses 
based on organogermanium compounds. 
Projects under research or development 
require small amounts of germanium, and 
include experiments producing columbium- 
germanium films that are superconductive 
up to 23° K, and the use of soluble ger- 
manium compounds to reduce the internal 
resistance of lead-acid storage batteries. 


6 Prepared by John M. Hague, mining engineer. 


Table 6.—Market estimates of semiconductor shipments 
(Million dollars) 


19747 1976° 1976 1979 
Transistors, bipolar: 
in!! a aaa aaa 25 16 12 9 
LEI, EE 429 309 365 442 
Signal diodes: 
Germanium 3 2 2 1 
Sli... ad abs 43 32 31 28 


Light-emitting diodes: 


Other categories `... 2222222 


Total semiconductors .....-....-.--.-.----- 


r Revised. 
Source: 


Electronics. U.S. Markets Forecast 1976. V. 49, No. 1, Jan. 8, 1976, pp. 92-93, 
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Prices. —The U.S. producer prices for 
zone refined germanium and domestic ger- 
manium dioxide have been $293 per kilo- 
gram and $167.50 per kilogram, respec- 
tively, since June 8, 1970. Prices for 
imported germanium, quoted as a New 
York dealer price in Metals Week, were 
increased March 3, 1975, to $330 per 
kilogram for metal and $174.50 for ger- 
manium dioxide. The previous prices were 
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$275 and $145.50 per kilogram, respec- 
tively. . 

Foreign Trade.—U.S. imports of germa- 
nium metal (unwrought, and waste and 
scrap) increased 2096 in quantity in 1975, 
to 16,900 pounds valued at $1,561,000. 
Imports came from the U.S.S.R. 5096, West 
Germany 37%, Japan 4%, the Netherlands 
496, with Belgium, the United Kingdom, 
and Italy providing the balance. 


Table 7.—U.S. imports for consumption of germanium in 1975, by country 


Country 


Unwrought, and waste and scrap: 
ium-Luxembourg 


Jap 
N etherlands 
U. S. S.R 


Wrought: 
Belgium-Luxembourg 
Czechoslovaki 


Quantity 

( pounds ) Value 
TTT 492 8470, 
———— — (— 6,299 406,076 
3232; E 2b 2,1 
JJ ³ĩðͤ NIE 755 2,526 
JFC A A 667 58,299 
pM PHP NEM 8,504 608,214 
Kee 155 13,24 
3 RIDERE TS 16,897 1,560,988 
EE 2 948 
Daria eee Cus 22 1,617 
coca cdas 24 2,560 


World Review.—A principal source of 
germanium in recent years has been the 
Kipushi mine in Zaire. Mine production was 
136,000 pounds in 1974, and was forecast as 
140,000 pounds in 1975. The production 
of Zaire is refined in Belgium. 

The Tsumeb mine in South-West Africa 
for many years has been a source of ger- 
manium; its production was recovered 
from a blister copper product refined in 
West Germany. 

Japan produced both germanium oxide 
and metal in 1975, for a total output of 
approximately 34,000 pounds. The sources 
of Japan's germanium production are 
thought to be zinc concentrates, secondary 
materials, and flue dusts from germanium- 
bearing coals. 

World production of germanium in 1975 
was estimated to be in the range of 250,000 
to 300,000 pounds (110,000 to 135,000 
kilograms). 


Technology.—A new method of fabri- 
cating light-emitting diodes was developed 
using a germanium substrate with a gal- 
lium arsenide phosphide epitaxial layer.' 

Interest continued to grow in infrared 
photography and optics for defensive and 
night-fighting systems known as FLIR.. 

The antimicrobial properties of organo- 
germanium compounds have promoted in- 
vestigations into their pharmacological 
uses.? 

The reaction of germanium with ger- 
manium dioxide to form and sublimate 
germanium monoxide was studied as a 
means of eliminating the oxygen present 
in germanium.’ 


7 Electronic News. RÄ 
1071, Mar. 15, 1976, 12. 

8 Roskill Information 2 e Ltd. 
Germanium. Mara d J. Ren 

9 Pauleau, emy. Kine 5 of the 
Formation Se Sublimiaston O um Mon- 
oxide. J. Less- n Metals, v. 34255 No. 2 2, Sep- 
tember 1975, pp. 199.208. 


Antenna. V. 21, No. 
(London). 
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INDIUM *° 


Domestic Production.—Indium was pro- 
duced during 1975 by ASARCO, Inc. at 
its Denver, Colo. plant and by Indium 
Corp. of America in Utica, N.Y. Indium 
products were made from domestic and 
imported zinc concentrates, and from resi- 
dues or bullion forwarded from other 
smelters. Other U.S. companies processed 
or refined imported materials to produce 
alloys, compounds, or high-purity metal 
components. Domestic production was esti- 
mated to exceed imports in 1975, with 
other substantial contributions to supply 
coming from industry stocks and from sec- 
ondary or scrap materials. In April, 
ASARCO announced that indium produc- 
tion was being phased down at its Denver 
plant because of lack of suitable indium- 
bearing zinc ores. Some intermittent pro- 
duction was to be continued for as long as 
2 years. Customers were to be serviced 
through inventories. 

Consumption and Uses.—The demand 
for indium was much lower in 1975 than 
in preceding years, but the rate of con- 
sumption increased toward yearend. While 
the use in electronic components continued 
to decline, the use in alloys, solder, and 
coatings continued to grow slightly, but 
overall consumption was estimated to be 
about 30% below that in 1974. The pat- 
tern of indium usage in 1975 was divided 
roughly as 9% in electronic components, 
44% in solders, low-melting alloys and 
coatings, 27% in instrument applications 
and holding devices, and 20% in research 
and other uses including nuclear reactor 
controls. 

Stocks.—Producer stocks were estimated 
to have declined during 1975, and com- 
bined stocks of metal compounds and ma- 


terial in process at yearend were thought 
to be of the order of 1 year’s supply. 

Prices.—Indium prices are based on the 
standard-grade metal, 99.97% pure. 
Higher purity grades, 99.999% indium 
or better, are available at a premium. The 
quotation published in Metals Week is for 
ingots, usually of 100 troy ounces, in lots 
of 10,000 ounces or more. This quotation 
was $5.50 per ounce from January to 
April 1975, at a range of $5.50 to $6.15 
per ounce until September, and $6 per 
ounce for the balance of the year. The 
average U.S. price in 1975 was $5.80 per 
ounce. The quotation in Metal Bulletin 
(London) was $5.50 per ounce in January 
and $6 for the remaining 11 months of 
1975. 

Foreign Trade. — Imports of indium de- 
clined sharply from the record high of 
811,500 ounces in 1973, and 493, 000 
ounces in 1974, to 113,800 ounces in 1975. 
The value of imports in the 3 years was 
$986,000 in 1973, $1,906,000 in 1974, 
and $629,000 in 1975. West Germany, 
Japan, Peru, the United Kingdom, and 
Canada were the principal sources of sup- 
ply, with Canada showing the greatest 
change from major supplier in 1973 to 
a minor source in 1975. 

The duty on unwrought, waste, and 
scrap indium has been 5% ad valorem 
since January 1, 1972 for the most favored 
nations. Duties on. waste and scrap have 
been suspended until June 30, 1978. The 
duty on wrought indium has been 9%. 
Statutory duties for the U.S.S.R. and East 
Germany were 25% ad valorem on un- 
wrought indium and 45% ad valorem on 
wrought metal. 


10 Prepared by John M. Hague, mining engineer. 


1528 


MINERALS YEARBOOK, 1975 


Table 8.—U.S. imports for consumption of indium, by country 


(Thousand troy ounces and thousand dollars) 


1973 1974 1976 
Country ———— 
Quantity Value Quantity Value Quantity Value 
Unwrought, and waste and scrap: 
Belg ium- Luxembourg 105 54 E 2 9 
.. ³ð A 333 377 179 542 12 64 
Germany: 
ASE 4 iniciado ER s 4 9 8 — 
West e. 8 5 41 97 87 201 
e aa 7 87 600 22 180 
Netherlands .... 0nnnnnnnnnnnmnnmnmnm 60 75 19 58 "- ns 
Et de Mm 8 87 145 102 328 21 116 
Switzerland .... ~~~... į (1) 1 (1) 5 (1) 8 
A A A y A 115 111 = == 1 2 
United Kingdom 96 199 60 259 19 102 
fr ð˙¹“¹AAA 805 974 492 1.898 114 627 
Wrought: 

G%%%//õö;O§⁵¹:ʃ¹ ⅛ĩ]«³˙r eee Sees SE oe 1 SE š 
Japan EE pe is ya EM (2) (1) 
Netherlands 222 6 9 as eee = Q 
Switzerlane . E (1) 2 v" E S DE 
United Kingdom ...........-----..--—- (1) 1 m SE (1) 2 
. ˙¹ͥ A 12 1 8 (1) 2 


1 Less than 16 unit. 


Technology.—Research was continued 
on the development of solar cells using 
indium compounds, the use of indium jn 
photodetector and infrared detector de- 
vices, and the employment of indium as a 


sealant between glass and metal surfaces. 

Light-emitting diodes of indium, gallium, 
and arsenic were employed in methane 
detecting devices under development by 
the Bureau of Mines." 


RADIUM 2 


The major use for radium was in thera- 
peutic treatment of cancer. Replacement 
of radium by other radioisotopes continued. 

Domestic Production.—There was no re- 
ported radium production in the United 
States during 1975. Imports, withdrawals 
from company stocks, and reprocessing, 
supplied sufficient radium to meet the 
small domestic demand. Radium Chemical 
Co. Inc, N.Y. was the main domestic 
dealer. 

Consumption and Uses.—Radium was 
mostly used in the therapeutic treatment 
of cancer. A few tens of millicuries of 
radium were consumed in the production 
of home alarm smoke detectors. Other 
uses of radium were as a source of gamma 
radiation, used in soil moisture density 
gages, and in static eliminators, although 
polonium-210 was replacing radium. One 
traditional use of radium, as an illuminator 
on alarm clocks, was replaced by tritium. 

About 900 grams of radium was used 
in the United States, and around 93 grams 
was stored in a Government-depository in 
Alabama during 1975. About 77 requests 


for deposits containing a total of 5,800 
milligrams of radium were received by the 
Bureau of Radiological Health, U.S. De- 
partment of Health, Education, and 
Welfare. | 

Prices.—Radium prices, per milligram 
unencapsulated, were quoted by Radium 
Chemical Co., Inc. as follows: Less than 
100 milligrams, $26.50; 100 to 199 mil- 
ligrams, $25; 200 to 499 milligrams, $22; 
over 5 grams, $20. There was no increase 
from the 1974 prices. 

Foreign Trade.—Official trade statistics 
did not report trade in radium, as such, 
but included radium with other radioactive 
commodities. Belgium remained the prin- 
cipal source of imported radium. 


11 Gerritsen, H., S. Reuman, C. Taylor, E. Cris- 
man, and J. Beall. Use of Room Temperature 
Diodes in Monitoring Specific Gases in Air, Par- 
ticularly Methane and Carbon Monoxide. BuMines 
Open File Rept. 78-75, 1974, 69 pp.; available for 
consultation at the Bureau of Mines libraries in 
Pittsburgh. Pa., Denver, Colo., Spokane, Wash., 
and Twin Cities, Minn.; at the Energy Research 
and Development Administration library in Mor- 
gantown, W. Va.; and at the Central Library, U.S. 

epartment of the Interior, Washington, D.C. 

, PPrepared by Rebecca P. Smith, physical scien- 
tist. 
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World Review.—Information on radium 
in world markets was not readily available. 
The largest radium producer and supplier 
was the Belgian company, Union Miniére 
S.A. Small quantities of radium were also 
apparently produced in Canada, in the 
United Kingdom, and in some centrally 
controlled economy countries. The indus- 
trial nations consumed most of the radium 
in use patterns similar to those of the 
United States. 

Technology.—During uranium  extrac- 
tion nearly all the radium remains in the 
mill tailings, causing storage and possible 
environmental problems. Laboratory tests 
found several methods for more effective 
removal of the radium—separation of the 
slimes, which contain most of the radium, 
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from the sand fraction, and leaching with 
solutions of either hydrochloric acid or 
ethylenediamine tetraacetic.” 

The U.S. Environmental Protection 
Agency was studying potential health haz- 
ards of radioactive uranium tailings. In at 
least one locality, radioactive material 
(primarily radium) had already experi- 
enced extensive migration from the original 
tailings piles. 

A technique for uranium prospecting 
was described. Radium in soil was meas- 
ured by analyzing for the emitted daughter 
radon. Comparisons of soil radium over 
specific uranium occurrences were given. 
Advantages of this method are that re- 
sults can be obtained on site, equipment 
is simple, and results are reproducible. 


SCANDIUM "3 


Minor quantities of scandium were con- 
sumed during 1975, mostly in research 
applications. There was no mine produc- 
tion of scandium, and imports and indus- 
trial stocks were sufficient to meet domestic 
demand. One domestic producer provided 
the majority of the scandium metal and 
compounds consumed. 

Domestic Production.—In 1975 there 
continued to be no domestic mine produc- 
tion of scandium. There were two major 
producers of scandium metals and com- 
pounds, Research Chemicals, a division of 
Nucor Corp. Phoenix, Ariz, supplying 
about 9096 of the domestic demand, and 
Atomergic Chemetals Corp., Plainview, 
N.Y. During 1975 there was a slight 
increase in the demand for scandium 
products, although this demand still to- 
taled only a few tens of pounds. 

Consumption and Uses.—Research and 
development continued to be the major 
consumer of scandium. In addition, there 
were three main industrial uses. High- 
purity scandium metal was a component 
in special high-intensity mercury vapor 
lamps used for providing outdoor lighting 
for events televised in color. These lamps 
emit an illumination approaching the qual- 
ity of sunlight. Small quantities of 
scandium were used to strengthen mag- 
nesium alloys and scandium-46 was used 
for tracing underground fluid flows in 
petroleum production. Some scandium 
was consumed by the chemical and elec- 
tronic industries. 

Prices.—During 1975 the price of scan- 


dium metal and compounds remained 
stable at the 1974 levels quoted by Re- 
search Chemicals that are shown below. 
Scandium was also available in sheet foil 
of 0.001 to 0.1 inch thick at $22 to $105 
per square inch in 1- to 10-square-inch lots. 


à gram, Per gram, 
rom rom 
Metal 1 to 99 100 to 
grams 453 grams 
Ingots .....-.------ $10.50 $8.00 
Powder 11.50 10.85 
Girl ! 11.50 10.35 
Distilled -......-...- 19.00 15.00 
Oxide: 
99.99% -------- 5.00 4.00 
99.9% =-=- 8.50 2.80 
Salt 2.50 2.00 


1 Salts include acetates, carbonates, chlorides, 
nitrates, and oxalates in most stable, hydrous 
form produced from oxides of 99.9% minimum 
purity. 


Foreign Trade.—There were no official 
U.S. trade statistics for scandium. Scan- 
dium was included in the other minerals 
and metals category, however, scandium 
trade is believed to be minor. Based on 
available information, Australia and cen- 
trally controlled economy countries were 
the principal suppliers of scandium-bearing 
raw materials. 


13 Borrowman, S R., and P. T. Brooks. Radium 
Removal From Uranium Ores and Mill Tailings. 
BuMines RI 8099, 1975, 12 p. 

14 Sutton, W. R., and N. m Soonawala. M 

Ney 1008. p 
5, pp. 


Radium Method ror (a AIR 
5155 Met. Bull., , No. 797, 

. 18 Prepared by Rebecca P. Smith, physical scien- 
tist. 
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World Review.—Information on scan- 
dium-related activities in foreign countries 
was not readily available. The industrial- 
ized nations were involved in scandium 
research and used small quantities of 
scandium in industrial applications. 

Technology.—A book discussing - the 
technology, applications, occurrence, and 
chemistry of scandium was published.“ 

An improved terbium activated lutetium- 
yttrium silicate phosphor contained small 
quantities of scandium which increased 
the luminosity of the phosphor about 10% 
when excited with an electron beam.“ 
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Films of yttrium and scandium on stain- 
less steel substrates were tested as an im- 
proved radioactive source of electrons over 
thin films of titanium tritide. The limit of 
thermal stability was higher, with good 
adhesion and resistance abrasion proper- 
ties.“ 

In another research project, a scandium 
filter that views a manganese scatterer was 
developed to produce a pure 2-kev beam 
in the National Bureau of Standards re- 
actor. Details of the filter construction and 
the use of titanium with scandium to re- 
duce the background were discussed.“ 


SELENIUM 2 


Domestic production of selenium from 
primary materials was 357,700 pounds in 
1975, a 44% decrease from the 1974 pro- 
duction of 644,000 pounds. 

Shipments by domestic producers de- 
creased 58% to 284,400 pounds in contrast 
to the record high level of imports of 
889,300 pounds of selenium. Producer 
stocks increased 9396 over yearend 1974 
stocks to 152,400 pounds at the end of 
1975. The sharp drop in production and 
shipments and the continued increase in 
imports were attributed to four main fac- 
tors: A recession-generated 3296 drop in 
apparent consumption, the operating of 
the U.S. copper industry at approximately 
3096 below capacity, the closing down of 
one major selenium refinery and the initial 
phasing out of a second refinery, and com- 
petition from low selenium dealer prices. 
Led by Japan, world production increased 
796 to 2.5 million pounds. 

Legislation and Government Programs.— 
On December 24, 1975, the Environmen- 
tal Protection Agency (EPA) enacted the 


National Interim Primary Drinking Water 
Regulations which set the maximum con- 
taminant level for inorganic selenium in 
community water systems at 0.01 milli- 
gram per liter.” 

During 1975, the General Services Ad- 
ministration (GSA) shipped 6,100 pounds 
of selenium. The GSA held 2,500 pounds 
of selenium at yearend. 


16 Horovitz, C. T. (ed.). Scandium—Its Occur- 
rence, Chemistry, Physics, Metall , Bio and 
Papa VC 5 Press Inc., (London) Ltd., 


Ist ed., p. 

17 Fukushima, F., Y. Fukuda, M.: Fukai, Y. 
Tsujimuto, and S. Sugai. (assigned to Matsushita 
Electric Industrial Co., Ltd.), ‘Yerbium Activated 
Lutetium-Y ttrium-Scandium Silicate Type Phosphor. 
Jap. Pat. 89,282, July 17, 1975. 

38 Singleton, J. H., and L. N. Yannopoulos. The 
Use of Yttrium and Scandium for Fabrication of 
Radioactive Electron Emitters. J. Vac. Sci. Tech- 
nol., v. 12, No. 1, 1975, pp- 414-418. 

19 Schroder, I. Ġ., R. B. Schwartz, and E. D. 
Mcbarry. NBS Spec. Pub. 425, v. 1, 1975, pp. 


92. 

20 Prepared by George J. Coakley, physical sci- 
entist. 

21 U.S. Environmental Protection Agency. Water 
Programs: National Interim Primary inki 
Water Regulations. Federal Register, v. 40, No. 248, 
Dec. 24, 1975, pp. 39366-59577. 


Table 9.—Salient selenium statistics 
(Thousand pounds of contained selenium) 


1971 1972 1978 1974 1975 
United States: 
Production, primar? 657 789 796 644 858 
Shipments to consumers 668 761 851 67 
Imports for consumption ........ 395 480 558 887 889 
Exports, metall e 150 e 220 e 264 166 118 
Shipments from Government stocks 14 229 224 
Apparent consumption ........-- 908 985 1,869 1,566 1,061 
Stocks, yearend, producer ........ 182 101 1 1 
Producers price, average per 
pound, commercial and high- 
pu ` SE $9-$11.50 $9-$11.50 $9.25-$12.86  $16.53-$19.19 $18-$22 
World: Production L 2,506 2,721 r 2,682 r 2,709 2,508 
e Estimate. r Revised. 
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Domestic Production.—In the United 
States in 1975 primary selenium was re- 
covered at four copper refineries, AMAX 
Copper, Inc, Carteret, NI: ASARCO 
Incorporated, Baltimore, Md.; Kennecott 
Copper Corp., Magna, Utah; and The 
Anaconda Company, Perth Amboy, N.]. 

In addition, anode slimes recovered from 
the electrolytic tanks of copper refineries 
owned by other foreign and domestic min- 
ing companies were shipped to these plants 
for recovery of gold, silver, selenium, and 
tellurium. 

High-purity selenium and various sele- 
nium compounds were produced by pri- 
mary and other processors from commer- 
clal-grade metal. 

The Anaconda Company permanently 
closed its 77-year-old Perth Amboy re- 
finery in April 1975 owing to general eco- 
nomic conditions adversely affecting the 
copper industry and to a lack of refinery 
feed material, formerly obtained from Ana- 
conda's expropriated mines in Chile. 
ASARCO began preparing for the phase- 
out of its Baltimore plant in conjunction 
with the startup of a byproduct recovery 
plant at the new Amarillo, Tex. copper 
refinery in early 1976. The Wittenzellner 
Refinery Co., an associate company of the 
A. J. Oster Co., reported the startup in 
April, on a limited basis, of a new refinery 
in Providence, R.I. employing a unique 
selenium recovery process. 

Data on actual recovery by domestic 
secondary refineries were not available but 
was estimated at around 10,000 pounds 
in 1975, reflecting the shortage of elec- 
tronic scrap due to impact of the substitu- 
tion of silicon for selenium in the rectifier 
market. Additionally, up to 175,000 pounds 
of secondary selenium may be processed 
in U.S. and Canadian refineries, princi- 
pally from the recycling of selenium-bear- 
ing elements in photocopying machines 
used in the U.S. market. 

Consumption and Uses.—Apparent con- 
sumption of selenium in 1975 consisting 
of shipments from primary producers, net 
imports, and stockpile releases decreased 
3296 to 1.06 million pounds. However, ap- 
parent consumption during the fourth 
quarter, increased to over twice the aver- 
age for the first three quarters, and ap- 
peared to signal a turnaround in the weak 
selenium market. The reduced demand for 
selenium-bearing materials such as glass, 
pigments, specialty steels, and electronic 
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components generally mirrored the impact 
of the 1974—75 recession on construction 
and manufacturing activity in the U.S. 
economy during this period. Trends in 
1975 suggested the following estimate of 
selenium purchases and consumption by 
end-use categories: Electronic components 
including xerography, 41% ; glass manufac- 
turing, 28%; chemicals, 19%; and other, 
12%. 

Consumption of primary metal in the 
copier and duplicator market dropped 
slightly in 1975 although total usage in- 
creased owing to the growing contribution 
of recycled selenium home scrap. Compe- 
tition in the duplicator market reportedly 
will increase following the July 29, 1975, 
U.S. Federal Trade Commission issuance 
of a consent order settling its antitrust 
complaint against Xerox Corp. It requires 
Xerox to license its copier duplicator pat- 
ents and also to make certain know-how 
available to competitors manufacturing in 
the United States. In other electronic ap- 
plications selenium is used in semiconduc- 
tors, photoelectric cells, and in calculators. 

The largest single consumer of selenium 
continued to be the glass manufacturing 
industry. Selenium is added in amounts of 
0.02 to 0.3 pound per ton of glass to 
neutralize the green iron discoloration. 
Dark-colored selenium-bearing environmen- 
tal glass used in office windows to reduce 
glare and heat transfer, established itself 
as a growing energy conservation applica- 
tion. 

In its major use in the industrial chem- 
ical field cadmium sulfoselenate compounds 
are used widely as heat-resistant red pig- 
ments in plastics, paints, inks, and enamels. 
Consumption of selenium in pharmaceuti- 
cal preparations held steady at about 
30,000 pounds in 1975. 

Demand for selenium in other end uses 
included the addition of small amounts of 
ferroselenium to improve the casting, forg- 
ing, and machining characteristics of 
stainless steel. There are also minor appli- 
cations for elemental selenium and sele- 
nium diethyldithiocarbamate in the proc- 
essing of natural and synthetic rubber. In 
1975 an estimated 13,000 pounds of sele- 
nium contained in sodium selenite was 
added to premixed chicken, swine, and 
turkey grain feeds as a nutrient to control 
diseases and to increase production. 

Stocks.—The drop in consumer demand 
for selenium led to a declining dealer 
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price and a sharp increase in U.S. pro- 
ducer stocks. Stocks increased to 152,400 
pounds at a level 93% higher than the 
yearend 1974 stocks. However, excluding 
the abnormally low inventories of 1974, 
the producer stock levels for 1975 were 
still below the average quarterly stocks of 
174,000 pounds held between 1970-73. 
The Japanese selenium industry, the 
world's largest producer of selenium, held 
at least 300,000 pounds of refined mate- 
ria in producer inventories at the end 
of 1975, despite a 1596 increase in export 
shipments. 

Prices.—Selenium is usually sold as com- 
mercial-grade powder containing 97% to 
99.94% selenium, or as high-purity grade 
in pellets, sticks, and powder containing 
99.95% to 99. 99+% selenium are also 
available. 

Domestic producer prices for commer- 
cial-grade and high-purity grades remained 
unchanged during the year at $18 and 
$21 to $22 per pound, respectively. In 
contrast, dealer prices for commercial- 
grade selenium more accurately reflected 
the weak demand pressures. Starting the 
year at $15.50 per pound, the dealer se- 
lenium price dropped steadily reaching a 
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low quotation of $8.25 per pound in late 
August. By yearend, dealer prices were 
quoted in the $9 to $10 range. 

Foreign Trade.—Selenium exports de- 
creased 29% from 1974 to 117,596 pounds 
valued at $2,130,991, with an average 
value of $18.12 per pound. As shown in 
table 10, shipments to Canada (32%), the 
United Kingdom (2596), Poland (9%) ; 
and Sweden (9%) accounted for the major 
share of exports. 

Selenium imports for consumption in- 
creased 696 to a record high level of 
889,320 pounds while the value of imports 
decreased 396 from 1974 to $10,264,543. 
The average value of unwrought selenium 
metal imported during the year was $11.54 
per pound and for selenium dioxide $13.54 ` 
per pound. Canada supplied 59% by quan- 
tity and 68% by value, Mexico, 11% and 
370, and Japan, 9% and 9% of all sele- 
nium imported. 

U.S. import tariff schedule items 632.40, 
selenium metal, unwrought, other than 
alloys, and waste and scrap; 420.50, sele- 
nium dioxide; and 420.52, selenium salts 
were duty free at yearend. The duty on 
TSUS Item No. 420.54, other selenium 
compounds, was 5% ad valorem. 


Table 10.—U.S. exports of selenium in 1975, by country 


Venezuela 


Quantity 


(pounds ) Value 
lee eee 8 2,824 $25,242 
CCC 87,699 640,269 
———— ———— 66 ,916 
"c AA 2,860 88,127 
A A 8,902 149,619 
——— ones 85 118 
ccc 120 1,004 
—— — — Àá——À € 656 18,766 

CCC 8,747 88,894 
— 8 7,600 68,780 
ri ea 1,872 8,785 
3 E E 11,055 97,517 
PP 10,800 194,400 
A A 29,854 841,798 
77 E LE EE 506 6,202 
See 117,596 2,180,991 


MINOR METALS 


Table 11.—U.S. imports for consumption of selenium in 1975, by country 


(Pounds of contained selenium) 
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Country Quantity Value 
Unwrought, waste and scrap: 
Belgium-Luxembourg eer EE en 27,846 $505,758 
Bulgaria: ſPVP ]. ͥͤͥͥͥ . EEN 18,740 219,400 
AAA 506,610 6,811,389 
Chile ee 8,88 86,762 
Germany, West contain antaras 2,017 80,001 
)ĩ˙ EE 72,761 782,325 
MGXICG A EE 95,681 305,214 
Netherlands eege das 7,014 99,569 
Norway EAS A A A ees 14,479 93,764 
7%%%;» ñr ↄ iͥU ↄ ↄↄ f:. ͤ y. ĩͤ . 11.200 108, 662 
h ³o] im ³ Vqↄꝓæꝶ¼ʃ yd yd EP ee 22 EE 4,408 40, 446 
Swedol ͥubU i ³ ſ ³ A 88 12 420 
EE de 2,205 13,166 
ite /f a a 15,920 161,952 
%%% h ⁰˙ // ³¹ꝛxm ð 61,718 541,319 
AAA A .˙ ᷣ ꝰ dd A e E 849,441 9,800,142 
Selenium dioxide: 
%%% AS usuy suu ERR 8,828 44,408 
no West A ĩ⅛ . 8 18,767 179,859 
e a eee 6,522 102,262 
EOL a 2 24,117 826,524 
Salts: | 
Germany, West ..... .. eer 266 865 
Sweden SEENEN 243 7,470 
ROM) ¿uni ia EEN 508 7,836 
Other selenium compounds: 

RO ß ß ß 13,052 91.757 
Ff ⁰ðꝗͤ́ͥͥ ͥ ͥ ulus ZS yz . E 992 18,406 
United: RKndodsdddd 1,210 19,879 

vk A A su 15,254 180,042 

Total all forms a dm am E dE 889,820 10,264,543 


World Review.—Japan ranked as the 
world's leading selenium producer in 1975 


Table 12.—Selenium: World refinery production by country * 


(Thousand pounds) 


with an output of 919,318 pounds followed 
by Canada with 670,000 pounds. 


| Country ? 1978 1974 1975 v 

11ͤÜ ] ꝛA¹ wu d d d eoi E M EE 56 64 80 
. O Bua 
fr c e 40 e 40 26 
Finland E A E AE kt E A 20 21 19 
E TK, WEE AS A DE AN r 789 735 919 
J00Cõĩ§³ ˖1ͤͤͥ eet 86 110 128 
Jbl 17 17 15 
Sweden -coses ð⅛ ]!'! tr1r&:˙ .... MEME C 8 137 e 120 e 100 
United (tales: Eed 796 644 858 
% a das 95 99 88 
Total oa r 2,682 2,709 2,508 

e Estimate. p Preliminary. r Revised. 


1 Insofar as possible data relate to refinery output only; thus countries that produce selenium con- 
tained in copper ores, copper concentrates, blister copper and/or refinery residues, but do not 


recover refined selenium are excluded to avoid double counting. 


2 In addition to the countries listed, the U.S.S.R., West Germany, and Zambia are known to pro- 
duce refined selenium, but production is not reported and available information is inadequate for 


estimation of reliable output levels. 


3 Data represent production for Peko-Wallsend Ltd. only for years ending June 30 of that stated. 


* Net exports (exports minus imports). 


5 Refinery output from all sources including imports and secondary sources. 


9 Recoverable selenium content of blister copper treated at domestic refineries, plus refined selenium 


from domestic primary material. 
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Australia.—The Tennant Creek gold, 
bismuth, and copper mines in Central Aus- 
tralia, operated by Peko-Wallsend Ltd., 
have been Australia's largest producer of 
gold, bismuth, and selenium since. mid- 
1973. In the year ended in July 1975, two 
of the five operating mines, the Juno and 
the Warrego, produced 80,000 pounds of 
selenium, an increase of 43% over the 
previous year. The Juno mine which pro- 
duced 5196 of 1974—75 selenium, is nearly 
exhausted with less than 1 year of gold- 
bismuth reserves remaining containing an 
estimated 16,500 pounds of selenium. This 
unusual selenium mineralization occurs as 
a complex series of seleniferous bismuth 
sulfosalts associated with gold and copper 
in hydrothermally replaced magnetite-he- 
matite within volcanic sediments.“ 

The Warrego mine has remaining re- 
serves of 6 million tons of 2.196 copper, 
0.212 troy ounce gold and 0.3096 bismuth 
containing an estimated 1.8 million pounds 
of selenium. High costs and low metal 
prices, however, forced the cessation of 
copper mining and smelting in December 
1974, and of the entire Tennant Creek 
operation in late 1975. The uncertainty 
of mining resuming in this area may seri- 
ously affect the future production level of 
selenium in Australia. 

Belgium.—As part of a 5-year expansion 
program begun in 1974, Métallurgie Ho- 
boken-Overpelt S.A./N.V., one of Europe's 
largest selenium producers, has announced 
plans to increase its selenium production 
capacity. 

Canada.—Selenium production from pri- 
mary raw materials has decreased since 
1971 as an increasing amount of copper 
production from Canadian mines is de- 
rived from selenium-poor ores. The major 
selenium producers, Canadian Copper Re- 
finers Ltd. (CCR) owned by Noranda 
Mines Ltd., and The International Nickel 
Co. of Canada, Ltd. have annual capac- 
ities of 500,000 pounds and 180,000 
pounds of selenium, respectively. In 1975 
shipments by producers amounted to 670,- 
000 pounds valued at Can$10,515,000. 
In 1974 Canada consumed only 30,500 
pounds of selenium domestically, 7396 in 
glass manufacturing, and the remainder in 
steel and pharmaceutical uses. Hudson 
Bay Mining & Smelting Co. Ltd. reported 
recovery of 133,577 pounds of selenium 
from 31,643 tons of copper from the Flin 
Flon and Snow Lake mines refined at 
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CCR. Hudson Bay estimated remaining 
reserves of selenium at 2 million pounds 
contained in 483,500 tons of copper. 
Japan.—The output of selenium by the 
six Japanese producers increased 15% in 
1975 to 919,318 pounds according to the 
Japan Mining Industry Association.“ Mit- 
subishi Metal Corp. produced 42% of the 
total; Nippon Mining Co., Ltd. (2596); 
Mitsui Mining & Smelting Co. Ltd. 
(14%); and Sumitomo Metal "Mining 
Co., Ltd. (12%). Domestic shipments de- 
creased by 66% to 147,700 pounds com- 
pared with 438,700 pounds in 1974. Do- 
mestic shipments by end use were as fol- 
lows in 1975: Rectifiers, 22% ; glass, 27%; 
pigments, 18%; and miscellaneous, 33%. 
With internal consumption at very low 
levels, the producers increased exports 
144% in 1975 to 590,800 pounds. In the 
past 2 years excess production has con- 
tributed 300,000 pounds of selenium to 
Japanese industry stocks. 
Zambia.—Development plans called for 
the construction of a new precious metals 
refinery at Ndola to recover gold, silver, 


and selenium from copper tankhouse slimes 


and to be operational by 1976. Between 
1968 and 1973 Zambia exported an aver- 
age of 65,000 pounds per year of selenium 
contained in slimes to Europe for refining. 

Technology.—The Second International 
Symposium on Organic Selenium and Tel- 
lurium Chemistry held in Lund, Sweden 
in August 1975, highlighted the success 
of continuing research into the essential 
nature of selenium in animal and human 
nutrition. For years thought of only as a 
highly toxic, possibly carcinogenic element, 
research now suggests that selenium may 
be one of the more essential and beneficial 
trace elements in the biological system. 
Selenium has been determined as the func- 
tioning part of an important enzyme, glu- 
tathione peroxidase, whose presence is in- 
dicated to help counteract certain meta- 
bolic diseases and some forms of cancer. 
Selenium is also known to serve as an 
antidote for arsenic, copper, and mercury 
toxicities. If future studies on man sub- 
stantiate these early findings the demand 
for supplemental selenium in pharmaceu- 
tical and agricultural applications could 
increase substantially. 


22 Large, R. R. Zonation of Hydrothermal Min- 
erals at the Juno Mine, Tennant Creek Goldfield, 
Central Australia. Econ. Geol., v. 70, No. 8, De- 
cember 1975, pp. 1387-1413. 

23 Japan Metal Journal. Selenium industry in 
1975. Ve No. 14, Apr. 5, 1976, p. 11. 
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TELLURIUM ** 


Domestic tellurium production of 131,000 
pounds in 1975 was 3196 below that of 
1974, and the smallest quantity since 1968. 
The primary producers shipped 163,000 
pounds of tellurium to consumers in 1975, 


an increase of 2% over 1974. Producer 
stocks decreased 3796 to 55,200 pounds. 
The level of imports decreased 41% to 
97,400 pounds from the record high of 
164,000 pounds in 1974. 


Table 13.—Salient tellurium statistics 
(Thousand pounds of contained tellurium) 


1971 1972 1973 1974 1975 
United States: 
Production es Ee 164 257 241 191 131 
Shipments to consumer 168 271 287 r 160 168 
Imports for consumption ===>>... 30 146 164 
Apparent consumption 198 417 858 r 824 260 
Stocks, yearend, produeer -2n 116 102 87 55 
Producers price: Average per pound, commercial- 
Prad EA A A II $6 $6 $6.05 $8.34 $9.28 
World: Production 820 396 44 r 447 828 
r Revised. 


Domestic Production.—Tellurium was re- 
covered as a byproduct of electrolytic cop- 
per refining by: AMAX Copper, Inc., 
Carteret, N.J.; ASARCO Incorporated, 
Baltimore, Md.; and The Anaconda Com- 
pany, Perth Amboy, N.J. Commercial- 
grade tellurium and tellurium dioxide was 
produced from the  precious-metal-rich 
anode slimes shipped from other domestic 
copper refinery tankhouses. High-purity 
tellurium, tellurium master alloys, and 
tellurium compounds were produced by 
primary and intermediate processors from 
commercial-grade metal and tellurium di- 
oxide. Lower production of tellurium in 
1975 was attributed to reduced copper 
production and to the recession-generated 
drop in consumption, following the indus- 
try practice of adjusting production to 
meet the current demand. Construction of 
ASARCO's new copper and tellurium by- 
product refinery in Amarillo, Tex., was on 
schedule and startup was expected in early 
1976 at which time the Baltimore facility 
reportedly would be phased out. Anaconda 
closed its 77-year-old Perth Amboy refin- 
ery in April 1975, reducing the number of 
primary tellurium refineries in the United 
States to two. 

Consumption and Uses.—Apparent con- 
sumption of tellurium for the year, as in- 
dicated by producer shipments to consum- 
ers and imports for consumption, decreased 
2096 from 1974 to 260,000 pounds. Tellu- 
rium consumption by end use in 1975 was 
estimated as follows: Iron and steel pro- 
duction, 7096; nonferrous metal produc- 
tion, 19%; chemical uses, 6%; and other 


uses including rubber manufacturing, 5%. 
Tellurium is used in its elemental state as 
a free-machining agent in stainless steel 
and copper production, in the chilling of 
malleable cast iron, and as a curing agent 
and accelerator in rubber compounding. 
Bismuth and lead telluride alloys are used 
in semiconductor and minor thermoelectric 
applications. Tellurium is used in the di- 
oxide state in the forming and tinting of 
glass and as a chemical catalyst. Applica- 
tions for tellurium are somewhat limited 
by the relatively small availability of re- 
fined material and by price. These factors 
make tellurium susceptible to substitution, 
particularly by lead in free-machining ap- 
plications; lead exhibits many of the same 
properties as tellurium. Selenium and sul- 
fur can substitute for tellurium in rubber 
compounding and germanium or selenium 
also substitute in some semiconductor ap- 
plications. 

Stocks.—Producers stocks decreased 
32,000 pounds to an historically low level 
of 55,000 pounds. In addition to inven- 
tories of refined tellurium, there are avail- 
able stockpiles of crude materials and im- 
pure intermediate tellurium products which 
are accumulated for refining as needed. 
There is no tellurium in the U.S. Govern- 
ment stockpile. 

Prices.—The U.S. producer price for 
commercial-grade tellurium was $9 per 
pound from January to mid-September 
1975. On September 19 the U.S. produc- 
ers increased the price to the Canadian 


% Prepared by George J . Coakley, physical sci- 
entist. 
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producers level of $10 per pound, and 


maintained it at that level through the 
end of the year. 

Tellurium is usually marketed in the 
form of minus 200-mesh powder or as 
slabs, tablets, or sticks. Normal commer- 
cial grades contain a minimum of 9996 or 
99.5% tellurium. Further refining through 
distillation and sublimation processes pro- 
duces high-purity grades chiefly for use 
in semiconductors containing 99.95%, 
99.999965, and 99.999995 tellurium. 

Foreign Trade.—Tellurium metal imports 
decreased 4296 in 1975 to 94,745 pounds 
valued at $926,392, with an average de- 
livered value of $9.78 per pound. Canada 
with 33% and Peru with 63% supplied 
the major share of imports. In addition, 
43,255 pounds of tellurium salts and 2,605 
pounds of tellurium in compounds were 
also imported. 

The U.S. tariff for 1975 on TSUS Item 
No. 632.48, tellurium metal, unwrought, 
other than alloys, and waste and scrap 
was 496 ad valorem and TSUS Items No. 
421.90, tellurium compounds and 427.12, 
tellurium salts was 5% ad valorem. The 


duty on waste and scrap has been sus- 
pended until June 30, 1976. The statutory 


tariff on these items was 2596 ad valorem. 
There are no data on tellurium exports. 
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Table 14.—U.S. imports for consumption 
of tellurium in 1975, by country 


Quantity 


| Country (pounds) Value 
Unwrought, and waste 
and scrap: 
Belgium- Luxembourg 2,704 $22,284 
Canada 222 31.621 316,489 
Germany, West 1 684 
apan 2 220 1.801 
Pell ee 59,354 579,061 
United Kingdom 845 6,128 
Total 94,745 926,392 
Salts: Switzerland .......- 43,255 186,139 
Compounds: | 
Canada ......--...-.-.- 2,582 22,244 
Germany, West 18 981 
United Kingdom b 294 
Total. A zz: 2,605 28,519 
Grand total .......- 140,605 1,186,050 


World Review.—The United States con- 
tinued as the world's largest producer and 
consumer of tellurium. In 1975, the United 
States produced 40% of all new refined 
tellurium while the U.S. apparent con- 
sumption was 79% of total world produc- 
tion of 328,000 pounds. The balance of 
world tellurium output in 1975 was dis- 
tributed among Canada, Japan, and Peru. 


Table 15.—Tellurium: World refinery production by country * 
(Thousand pounds) 


Country 3 
Peru 
U 


e Estimate. P Preliminary. 


nited States enn 


1978 1974 1975 P 
———Á—— 398 3119 480 
Eiere — 54 57 47 
———————— M 58 80 e 70 
"——— Á— 241 191 181 
333 446 447 828 


1 Insofar as possible data relate to refinery output only; thus countries that produce tellurium con- 
tained in copper ores, copper 5 blister copper and/or refinery residues, but do not re- 


cover refined tellurium are excluded to avoi 


double counting. 


2 In addition to the countries listed, Australia, Belgium, Fiji, West Germany, and the U.S.S.R. 
are known to produ.e refined teilurium, and other major copper refining nations such as Chile, 
Zaire, and Zambia may produce refined tellurium, but production is not reported and available 
information is inadequate for estimation of reliable output levels. 

3 Refinery output from all sources, including imports and secondary sources. 

4 Recoverable tellurium content of blister copper, not necessarily recovered in year designated, plus 


refined tellurium from domestic primary metal. 


Technology.—The Emperor Gold Mining 
Co., Ltd., Fiji, is now producing at a rate 
of 7,200 pounds of tellurium per year us- 
ing the first new process capable of extract- 
ing tellurium economically from gold ores. 
The process involved the selective flotation 
of the crushed ore to produce a tellurium 
concentrate with the gold going off in the 
rougher tails. The tellurium concentrates 
are then oxidized in a soda ash circuit 
followed by  cyanidation, filtering, and 


washing to remove any remaining soluble 
gold. The filter cake at this stage is then 
leached with sodium sulfide and filtered 
prior to the addition of sodium sulfite to 
precipitate high-purity tellurium.” 


25 Cornwall, W. G., and R. J. Hisshion. Leach- 
ing of Telluride Concentrates: Emperor Process. 
Pres. at AIME Ann. Meeting, New York, Feb. 
16-20, 1975, Preprint 75-B-47, 13 pp. 

McQuiston, F. W.. Jr. R. S. Shoemaker. Gold 
and Silver Cyanidation Plant Practice Monograph. 
AIME, 1975, pp. 111-116. 
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THALLIUM ?5 


Thalium is a rare, highly toxic metal 
that is produced and used in small quan- 
tities in a restricted market. 

Domestic Production.—The only domes- 
tic production of thallium and its com- 
pounds was the Globe plant of ASARCO, 
Inc. at Denver, Colo. Thallium is recov- 
ered as a byproduct derived from residues 
of base metal ore refining, principally zinc. 
Production of compounds in 1975 was only 
2796 of that in 1974; no thallium metal 
was produced. Shipments of metal in- 
creased 71% while compound shipments 
decreased 8%. 

Uses.—The United States consumes a 
small fraction of the total world produc- 
tion of thallium. Prior to 1972, the prin- 
cipal use of thallium was as a rodenticide. 
The current uses for thalium include 


low-melting alloys, low-temperature ther- 
mometers and mercury switches, additives 
for altering the refractive index of glass, 
high-density liquids for sink-float separa- 
tion of minerals, photosensitive devices, in- 
frared light transmission devices, and as 
an additive to mercury lamps. 

Prices.—The price of thallium in 25- 
pound lots has been $7.50 per pound since 
the end of 1957. 

Foreign Trade.—U.S. imports for con- 
sumption in 1975 were 927 pounds of un- 
wrought thallium and waste and scrap val- 
ued at $4,773, and 385 pounds of com- 
pounds valued at $8,636. The amount of 
imported metal was 9% less than in 1974. 
Imports accounted for most of the mate- 
rial entering commerce. 


Table 16.—U.S. imports for consumption of thallium in 1975, by country 


Country of origin 


5 West 
.S. S. R 


Unwrought 
Compounds 
(gross weight) ous 8 

Quantity Quantity 

(pounds) Value (pounds) Value 
„ 145 $3,094 45 $2,442 
GE 240 5,542 me LS 
5833 MN S 882 2.881 
53 885 8,686 927 4,778 


World Review.—World mine production 
of thallium was estimated at 30,000 pounds. 
In addition to the United States, Belgium, 
West Germany, and the U.S.S.R. produced 
refined thallium. 

World Reserves.—Domestic and world 
reserves of thallium in zinc ores were esti- 
mated to be 150,000 and 640,000 pounds, 
respectively. Other world resources of thal- 
lium contained in known zinc districts were 
estimated at 750,000 pounds. 

Technology.—An artificial isotope of 
thallium, thallium-201, was used in a pro- 
cedure to determine heart damage in heart 
attack victims. This isotope, because it 
preferentially concentrates in the heart tis- 
sue, is injected into the bloodstream and 
later viewed from outside the body with 
a scintillation camera; damaged heart tis- 
sue appears as light spots in the image. 
Thallium-201 can also be used in preven- 
tive medicine where it indicates areas of 


the heart which are receiving an inade- 
quate blood supply. The thallium tracer 
method eliminates the potential danger of 
catheter scanning devices." 

The only discrete thallium mineral, car- 
linite (Tl:S) was discovered at the Carlin 
gold mine in Nevada. The black carlinite 
crystals are randomly scattered through 
black brecciated fragments of a carbona- 
ceous, high-thallium, low-arsenic, silicified 
limestone. The thallium, along with car- 
bonaceous material, was thought to be 
leached from the limestone during the hy- 
drothermal event which formed the Carlin 


gold deposits.“ 

39 Prepared by Ronald J. DeFilippo, physical 
scientist. 

27 Chemical and Engineering News. Radiochemi- 
cals Used to Scan the Heart. V. 53, No. 49, Dec. 
8, 1975, p. 21-22. 

Radtke, A S., and R. W. Dickinson. Gr dree 
TUS, A New Mineral From Neva Miner., 


. 60, Nos. 7-8, July-August 1975, pp. 559-563. 
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GREENSAND 1 


Greensand, which is widely distributed 
in the Eastern United States, was produced 
in 1975 only by Inversand Co., a subsid- 
iary of Hungerford & Terry, Inc., near 
Clayton, N.J. Production and sales infor- 
mation are not available for publication. 

Raw greensand produced by the com- 
pany was sold for agricultural use as a 
soil conditioner. Processed greensand was 


used by manufacturers as filter media in 
equipment for the removal of manganese, 
iron and other elements from water. 

The University of Delaware received 
a grant of $17,051 from the Bureau of 
Mines early in 1976 to continue its studies 
of the effectiveness of greensand in remov- 
ing metallic contaminants from waste 
waters. 


IODINE 2 


The world iodine picture continued to 
vacillate in 1975, changing from short sup- 
ply at the beginning of the year to a 
surplus condition at yearend. Prices main- 
tained an even keel, ending the year at 
$2.59 per pound. U.S. imports during 
1975 were considerably lower than in the 
record year of 1974, owing principally to 
the recession. There was a moderate re- 
duction in stocks, which were artificially 
high at the beginning of the year because 
of a forecasted long-term shortage that 
was mostly discounted later. Domestic pro- 
duction continued to be quite small com- 
pared with imports and total consumption. 
The Dow Chemical Co., the only U.S. 
producer, maintained its small output at 
almost 1974 levels. However, the joint 
venture of Pittsburgh Plate Glass Co. 
(PPG) and Amoco Oil Co. to exploit the 
iodine brines near Woodward, Okla., is 


moving ahead on schedule and wil be 
onstream in the first quarter of 1977. 
This will make an appreciable contribution 
to the U.S. supply. In addition, at least 
one other company has definite plans to 
exploit brines in adjacent areas in the near 
future. 

Japan, the major iodine producer of the 
world, appears to have solved its produc- 
tion problems and indeed may have in- 
creased its reserves and sustained produc- 
tion capability at least for the near term. 
Production rose 3% in 1975 but was still 
9% .lower than the record 16.5 million 
pounds produced in 1972. Chilean iodinc 
production continued at a moderate level of 
4.3 million pounds in 1975; exports to the 
United States were of minor consequence. 

Legislation and Government Programs.— 


1 Prepared by William F. Keyes, physical scientist. 
? Prepared by J. W. Pressler, physical scientist. 
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On December 31, 1975, the Government 
strategic stockpile contained 8,011,814 
pounds, the same as a year earlier. The 
stockpile objective for iodine had been 
reduced to zero in early 1973. However, 
congressional approval to dispose of the ex- 
cess iodine had not been obtained by year- 
end. 

The depletion allowance for iodine re- 
mained at 14% of gross income, and was 
not to exceed 50% of net income without 
the depletion deduction. 

Domestic Production.—Dow Chemical 
recovered crude iodine from well brines at 
its Midland, Mich., plant, as a coproduct 
with bromine, calcium and magnesium 
compounds, and potash by its standard 
two-step process. 

Consumption and Uses.—Based upon 
a Bureau of Mines canvass, approximately 
4.4 million pounds of crude iodine was 
consumed by 31 plants in 14 States. Lead- 


ing iodine-consuming States in 1975, in. 


descending order of magnitude, were Mis- 
souri, New York, Pennsylvania, and New 


MINERALS YEARBOOK, 1975 


Jersey, which together accounted for more 
than two-thirds of the total crude iodine 
consumption. 

About 2.2 million pounds of iodine went 
into organic compounds, 730,000 pounds 
into potassium iodide, 633,000 pounds into 
resublimed iodine, and 845,000 pounds into 
various other inorganic compounds. Possi- 
bly an additional 1 million pounds may 
have gone into other intermediates, mainly 
for catalytic use. It is expected that this 
catalytic use will outpace the other cate- 
gories of iodine’s use and be somewhat re- 
lated to output of the automotive tire 
industry. 

The annual canvass of the industry for 
consumption information is indicative of 
the pattern, but because of proprietary end 
uses, it 1s difficult to establish an accurate 
demand pattern by use. Again in 1975, 
imports alone were more than reported 
consumption, with a net difference of 
909,000 pounds. Estimated consumption 
of iodine in the United States probably 
was close to 6.2 million pounds in 1975. 


Table 1.—Crude iodine consumed in the United States 


1974 1975 
Consumption Consumption 
Products Number Number —————————————— 
of Thousand Percent of Thousand Percent 
Plants pounds of Plants pounds O 
total total 
Resublimed iodine 2222222 6 544 9 6 633 14 
Potassium iodide 22222 32 1,918 82 9 780 17 
Other inorganic compounds 21 1,096 18 15 845 19 
Organic compounds 23 2,517 41 21 2,193 50 
Total .....----------~---------- 188 6,075 100 181 24,400 100 


1 Nonadditive total because some plants produce more than one product. 
2 Data do not add to total shown because of independent rounding. 


A linear regression analysis of the Bur- 
eau-reported consumption of crude iodine 
in the manufacture of first downstream 
products indicated a 20-year (1956-75) 
historical-trend growth rate of slightly 
under 3%. In 1975, consumption of resub- 
limed iodine increased 1696 compared with 
1974, and followed the latest 5-year growth 
rate trend of 11% per year. Total inor- 
ganics decreased 3896 in 1975 compared 
with the previous year. Total organics de- 
creased 1396 in 1975, but the latest 5-year 
growth rate trend was over 5%. 

In 1975, the major downstream uses 
were divided into the following categories: 
Catalysts for synthetic rubber, animal and 
fowl food supplements (mainly for cattle), 


stabilizers (as in nylon precursors), inks 
and colorants, pharmaceuticals, and sani- 
tary uses. Iodine was also consumed in the 
making of high-purity metals, motor fuels, 
iodized salt, photo chemicals, smog inhibit- 
ors, lubricants, and many small uses, in- 
cluding cloud seeding. The use of iodine 
compounds as radio-opaque diagnostic 
agents in medicine is a minor but im- 
portant application. 

Prices.—Although the quoted price 
in 1975 was $2.59 per pound of crude 
iodine, prices were soft by yearend with 
some discounting in effect. Reflecting this, 
the average price for all of the iodine ex- 
ported from Japan, which controls the 
bulk of the world iodine trade, was $2.28 
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per pound in 1975. However, this was a 
22% increase over the average 1974 price 
of $1.87. U.S. demand did not live up to 
the expectation at the beginning of the 
year and moderated to influence both 
price and inventories. The quoted U.S. 
prices for iodine and iodine compounds at 
yearend 1975 follow: 


Per pound 

Crude iodine, drum $2.59 
Resublimed iodine, U.S.P., granular, 

100-pound drums, f. ob, works .. $4.00-5.25 
Calcium iodate, drums, delivered 8.82 
Calcium iodide, 85-pound drums, 

f.o.b. works 6.98 
Potassium iodide, U.S.P., granular, 

crystals, drums, 1,000-pound lots, 

delivered 222 8.76 
Sodium iodide, U. S. P., crystals, 

800- to 500-pound lots, drums, 

freight equalized 2 5.16 
Iodoform, N. F., rume, 800-pound 

lots, f.o.b. works 71.16-14.80 


Source: Chemical Marketing Reporter, Dec. 
29, 1975. 
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Foreign Trade.—Crude iodine im- 
ported into the United States in 1975 de- 
creased 3396 in quantity compared with 
1974, and total value decreased 21%. The 
average value of imported crude iodine 
rose from $1.86 per pound in 1974 to 
$2.21 in 1975. Of the 5.3 million pounds 
of crude iodine imported, 93% was from 
Japan and 796 was from Chile. In a sur- 
plus, price-discounted situation, Chilean 
iodine did not find the ready market in the 
United States that it traditionally enjoyed 
prior to 1972. Imports of other iodine com- 
pounds, including resublimed iodine, were 
insignificant compared with imports of 
crude iodine. 

Tariff rates were 8 cents per pound on 
resublimed iodine and 12 cents per pound 
on potassium iodide, with crude iodine 
entering the United States duty free. 


Table 2.—U.S. imports for consumption of crude iodine, by country 
(Thousand pounds and thousand dollars) 


1978 
Country —- 
Quantity Value 
Chile ¿u u. u L u n 88 88 160 
Japan A A 6,061 10,425 
Total A 6,149 10,585 


1974 1975 

Quantity Value Quantity Value 
8.465 11.877 Aën 10,868 
7,910 14,849 5,309 11,721 


World Review.—Chile.—Production of 
crude iodine in 1975 dropped 14% to 4.3 
million pounds, compared with a reported 
5.0 million pounds in 1974. Chile's pro- 
duction of crude iodine is associated with 
the production of natural potassium and 
sodium nitrates, which decreased 5.6% 
and 1.2%, respectively. 

Nitrates and its associated iodine pro- 
duction earned Chile over $47 million ($5 
million from iodine alone), and was the 
third most important mineral export. The 
State-owned corporation Sociedad Quimica 
y Minera de Chile S.A. (SOQUIMICH) 
produced all of the reported nitrates and 
iodine from the three mines and plants. 

Because the price was initially pegged 
in 1975 at a level higher than farmers were 
willing to pay, Chile’s domestic sales of 
nitrates suffered. Eventually the Chilean 
Government provided a special credit to 
farmers for nitrate purchases, unfortunately 
too late in the growing season to be of 


much help. The decline in export receipts 
in 1975 versus 1974 (from $54 million to 
$42 million), however, is due more to 
fall-off in volume than price. After run- 
ning a $25 million deficit in 1975, SO- 
QUIMICH is abandoning all investment 
projects that would lead to increased pro- 
duction and is retaining only those that 
will reduce costs. Production and sales are 
dropping markedly, but the industry is 
beginning to operate without the need for 
subsidies. 

Chile did not regain any of its iodine 
export market to the United States in 
1975; the U.S. Bureau of the Census re- 
ported only 365,000 pounds was imported, 
a 76% decrease from 1974 figures. 

China, People’s Republic of.—China's 
iodine production appeared to be balanced, 
importing only token amounts from Japan 
and Chile. Imports from Japan were 
22,000 pounds in 1975, the same as 1974. 
No figures are available for Chile's 1975 
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iodine exports to China, but they were 
probably of minor significance. 

Indonesia.—Ise Chemical Industries, 
Ltd's joint venture with Mitsui & Co. 
Ltd., and the Indonesian Government will 
have a capacity of 600,000 pounds of 
iodine per year when completed. Indo- 
nesia produced 73,000 pounds of crude 
iodine in 1975, a 28% increase over 1974 
production. 

Japan.—]apan continued to dominate 
the world iodine picture during 1975. Its 
output of 15 million pounds of crude 
iodine was a slight increase (2.596) over 
1974 but a decline of 90% from the record 
of 1972. The United States imported 4.9 
million pounds of crude iodine from Japan 
in 1975, amounting to 3396 of Japan's 
total iodine exports. Japan's production 
exceeded exports by 3.7 million pounds in 
1975 and indicated a buildup of inventories 
due to the softer market at yearend. 
Japan's other important iodine export mar- 
kets included the European Community 
countries, Switzerland, India, the U.S.S.R., 
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Ltd.’s position in iodine production became 
more dominant, with all new plant con- 
struction in Japan being undertaken by 
them. In 1976 Ise was to complete a new 
2.6 million-pound-per-year plant at Miya- 
zaki, Kyushu, and a new 4 million-pound- 
per-year plant at Kurosaki. 

It is reliably reported that the level of 
Japan's output of crude iodine may ap- 
proach 18 million pounds per year by 1977, 
with the series of new plants and plant 
expansions now in progress. Chiba Pre- 
fecture is having new and greater develop- 
ment consideration, as the gas needs are 
now considered more important than the 
ground subsidence and environmental prob- 
lems of recent times. The new Miyazaki 
area iodine reserves are very large and 
comparable to the reserves elsewhere in 
Japan. 

U.S.S.R.—Soviet iodine production ca- 
pacity was reported as 3.8 million pounds 
per year. Plants were operated at a high 
percentage of capacity. During 1975, 
Japan exported 396,000 pounds to the 


and Canada, the same as in 1974. U.S.S.R., compared with 198,000 pounds 
During 1975, Ise Chemical Industries, in 1974. 
MEERSCHAUM * 


For the first time since 1972 crude meer- 
schaum was imported for domestic con- 
sumption in 1975 and totaled 11,263 
pounds in quantity and $20,337 in value. 


For comparison, imported meerschaum in 


1972 totaled 11,139 pounds valued at 
$22,791. The principal source of imports 
in 1975 was the Somali Republic (99.8%). 


QUARTZ CRYSTAL * 


Cultured quartz crystal production in- 
creased. 37% from 528,664 pounds in 
1974 to 724,343 pounds in 1975. 
Consumption of cultured quartz increased, 
while consumption of natural quartz 
dropped for the first time since 1971. Ex- 
ports of natural and cultured quartz in- 
creased significantly in 1975. Production 
of finished piezoelectric units increased 
1196 to 39,545,000 units. 

Legislation and Government Programs.— 
The stockpile objective for electronic-grade 
quartz crystal remained at 209,000 pounds. 
As of December 31, 1975, the Defense 
Materials Inventory was 2,717,978 pounds, 
which included predominantly stockpile- 
grade material. Sales of stockpile excesses 


totaled 335,117 pounds in 1975. 

Domestic Production.—The publication 
Arkansas Mineral Producers and Produc- 
tion 1975, prepared by the Arkansas Geo- 
logical Commission, listed two operations 
as producers of quartz crystal: Ocus Stan- 
ley, Mt. Ida, Ark, and Terry Mining 
Corp., Midwest City, Okla. Total produc- 
tion for these two companies was listed as 
29,840 pounds. The report gave no indi- 
cation as to the quality or characteristics 
of the quartz crystals. 


8 Prepared by A. C. Meisinger, industry econ- 
omist. ` 


_*Prepared by Stanley K. Haines, physical scién- 
tist. 
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Table 3.—Salient electronic- and optical-grade quartz crystal statistics 
(Thousand pounds and thousand dollars unless otherwise noted) 
1972 1978 1974 1975 
Production of cultured quartz 160 1307 529 724 


Imports of electronic- and optical-grade natural quartz crystal: 


Quantity: RA IAEA 65 104 889 NA 
AA ꝙ ↄ¼ . EE 78 92 368 NA 
Exports of electronic- and optical-grade quartz crystal: 
Quantity eric E 149 287 299 486 
Value e dd E 1,228 3,283 4,398 5,713 
Natural e 
Quantity EN aE EP AE AENEA AE EEIE AEA 90 205 166 813 
Value J WAA aaa 587 1,933 1,684 1,656 
Cultured: 
! a us Zum ERE 59 82 188 173 
Value o a ee eee == 641 1,850 2,764 4.057 
Consumption of raw electronic-grade quartz erystal l 189 249 285 332 
JJ te ⁰¹¹wmA WWW Ä 87 99 122 90 
Cultured ĩ˙¹¹¹ m ĩð yu t yy y o 102 150 163 242 
Production piezoelectric units, number thousands 25,555 27,006 35,541 39,545 
r Revised. NA Not available. 


Seven companies reported production of 
cultured quartz for use by the quartz- 
crystal-cutting industry. These companies 
were P. R. Hoffman Co., Carlisle, Pa.; 
Motorola, Inc., Chicago, Ill.; Bliley Elec- 
tric Co., Cortland, Ohio; Sawyer Research 
Products, Inc., Eastlake, Ohio; Thermo- 
dynamics Corp., Shawnee Mission, Kans.; 
Western Electric Co., Inc., North Andover, 
Mass.; and Electro Dynamics Corp., Shaw- 
nee Mission, Kans. 

Cultured quartz production increased 
37% to 724,343 pounds in 1975. Produc- 
tion was stimulated by the tremendous 
increase. in popularity of citizen's band 
(CB) radios and electronic watches. 

Sawyer Research Products, the leading 
producer of cultured quartz, twice an- 
nounced expansion plans. The first an- 
nouncement was for a 1596 increase in 
capacity at an investment of $2.5 million. 
Later, an additional $2 million expansion 
program was announced, thereby increasing 
capacity by a total of 30%. 

Consumption and Uses.—Consumption 
of raw (uncut natural or cultured crystal) 
quartz crystal increased 1796 to 332,187 
pounds in 1975. Consumption of cultured 
continued to dominate over that of natural 
quartz. Cultured quartz consumption in- 
creased 4996 over the 1974 level. Natural 
quartz consumed declined 26% in 1975. 

The 1975 production and consumption 
data were derived from reports received 
from 34 crystal-cutting operations in 17 
States. Finished piezoelectric units were pro- 
duced by 43 companies, of which 23 also 
had cutting operations. Of the total cutting 


operations, 21 cut cultured quartz only 
and 13 cut both natural and cultured 
quartz. None of the reporting companies 
cut natural crystal only. Illinois was the 
leading quartz-crystal-consuming State, fol- 
lowed by Pennsylvania, Kansas, and Massa- 
chusetts. 

Piezoelectric units were manufactured in 
17 States. Thirty plants in Kansas, Illinois, 
Florida, Pennsylvania, and California sup- 
plied 8096 of the total output of finished 
crystal units. Oscillator plates comprised 
7596 of production. The remainder was 
used for filter plates, telephone resonator 
plates, and other items. 

Reeves-Hoffman Division of Dynamics 
Corp. of America, a leading producer of 
quartz crystals for watches, announced 
plans for completion of a new plant by 
the end of 1976. The plant, which will 
produce AT crystals as well as watch 
crystal units, will double the company's 
manufacturing space and will be located 
in McConnellsburg, Pa. 

Stocks.—Total stocks of raw quartz 
crystal (cultured and natural) increased 
2296 from 256,373 pounds in 1974 to 
311,556 pounds in 1975. Of this total, 
179,498 pounds was cultured quartz and 
132,058 pounds was natural quartz. 

Foreign Trade.—U.S. exports of natural 
quartz crystal almost doubled, from 165,- 
837 pounds in 1974 to 313,330 pounds in 
1975. Exports of cultured quartz increased 
3096 from 133,035 pounds in 1974 to 
172,689 pounds in 1975. The average 
price per pound was $5.29 for natural 
quartz and $23.49 for cultured quartz. 
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THE MINERAL INDUSTRY OF NEW JERSEY 


Lime.—Consumption of lime in New 
Jersey declined 5% from 119,200 tons in 
1974, to 113,313 tons in 1975. There was 
no production of lime in New Jersey in 
1975. 

Magnesium Compounds.—Production of 
magnesium compounds decreased 32% 
compared with 1974 with a 31% increase 
in average unit value. Refractory magnesia 
was produced in Cape May County from 
dolomite and domestic seawater. 

Marl, Greensand.—Greensand, which is 
widely distributed in the eastern United 
States, was produced in 1975 only by the 
Inversand Co., a subsidiary of Hungerford 
and Terry Inc., near Clayton. Raw green- 
sand produced was sold to Zook and 
Tanck, of Gap, Pa., for agricultural use 
as a soil conditioner. Processed greensand 
was used by manufacturers as filter media 
in equipment for the removal of manga- 
nese, iron, and other elements from water. 

Perlite. Crude perlite mined in Colo- 
rado, Nevada, and New Mexico was ex- 
panded at two plants in Middlesex County 
and used in roof insulation, plaster and 
concrete aggregate, masonry and cavity 
filler, and as a soil conditioner. 

Sand and Gravel.—The total output of 


> 
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sand and gravel decreased 27% in quantity ` 
and 16% in value from that of 1974. Pro- 
duction of sand and gravel for construction 
declined 30% in quantity and 27% in 
value compared with 1974. Average value 
per ton was $2.04 in 1975. Of the 10.3 
million tons of sand and gravel used for 
construction, 57% was processed sand, 
28% was processed gravel, and 15% was 
unprocessed sand and gravel. Output of 
industrial sand decreased 16% in quantity 
and 5% in value with an average unit 
value of $5.98 per ton. Industrial sand 
accounted for 21% of the tonnage and 
41% of the value of all sand and gravel 
produced in the State. The primary uses 
of industrial sand were for glass, molding, 
and foundry purposes. Most of the indus- 
trial sand was produced in Cumberland 
County. Dredging operations were the 
principal method for recovery of the sand. 
The number of sand and gravel operations 
dropped by 16 to 73. Production came 
from 14 of the State's 21 counties. The 
leading producing counties, ranked by ton- 
nage, were Cumberland, Burlington, Ocean, 
Morris, and Middlesex. Cumberland 
County ranked first in value. 


Table 5.—New Jersey: Construction and industrial sand and gravel sold or 
used by producers 
(Thousand short tons and thousand dollars) 


kir Phe 


nprocessed : 
Sand and grave 222222222 


1974 
Quantity Value! 


1976 
Quantity Value! 


GE 8,809 15,588 5,901 11,840 
5 4.122 11.226 2.847 7.786 
— 2,246 1,848 1,585 1,845 
„ 8.247 17,272 2,780 16,321 
— eM Se W W 
8 17,924 45,929 13,012 87,298 


un Withheld to avoid disclosing individual company confidential data ; 


included with ““Construe- 


1 e Value f.o.b. plant per ton of processed sand and per ton of processed p graves Values in all 


other tables are f.o.b. plant for blended 


sand and 


gravel used as 


processed nstruction aggregate 
Unit value of construction aggregate is senerally higher than th the unit value % unblended processed 


sand or 


vel. 
s Data may not add to totals shown because of independent rounding. 
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Imports of raw natural quartz crystal, 
valued at more than $0.50 per pound, in- 
creased from 388,677 pounds valued at 
$367,943 in 1974 to 584, 647 pounds val- 
ued at $884,627 in 1975. This category 
includes both electronic-grade quartz and 
the lower quality material, lasca. Brazil 
was the source for 99% of this material. 
Imports of quartz valued at less than $0.50 
per pound were 902,625 pounds valued at 
$46,111 in 1975. Brazil was the principal 
source of tthe category (91%) with Can- 
ada, the Netherlands, the United Kingdom, 
and West Germany providing the balance. 

World Review.—Brazil.—Brazil contin- 
ued as the principal world source for 
electronic-grade natural quartz and lasca 
for use by fused quartz and cultured 
quartz producers. Brazil announced an 
export quota for 1975 of 7.7 million 
pounds of lasca. The f.o.b. floor prices for 
lasca were $2.72 per pound of first-grade 
lasca, $1.59 per pound of second-grade 
lasca, and $0.76 per pound of third-grade 
lasca. The criteria for quota distribution 
included consideration .of price and ex- 
porters and importers traditional experience 
in dealing with Brazilian companies. 

United. Kingdom.—Cultured quartz for 
use in various piezoelectric units was pro- 
duced by two companies in the United 
Kingdom: Solford Electrical Instruments 
Ltd., a division of U.K. General Electric 
Co., and Standard Telephones and Cables 
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Co. Ltd. Both companies produce cultured 
quartz for internal use only. Both grow the 
quartz using hydrothermal synthesis. An- 
nual production of cultured quartz is 
estimated to be 26,880 pounds. 

Exports of cultured quartz are estimated 
to be 3,360 pounds; most is sent to overseas 
subsidiaries of Standard Telephones and 
Cables Co. Sources of lasca (quartz feed- 
stock) include Brazil, India, Africa, and 
the United States. | 

Japan.—Five firms produced cultured 
quartz in Japan: Toyo Communication 
Equipment Co., Ltd.; Kinsekisha Labora- 
tories, Ltd.; Nippon Dempa Electro In- 
struments Co., Ltd.; Meidensha Electric 
Manufacturing Co., Ltd.; and Daiwa 
Shinku Kogyosho. Estimates of the pro- 
duction of 
quartz range between 24,255 and 44,100 
pounds tons per month. Toyo Communi- 
cation is the only exporter of cultured 
quartz. Lasca sources are Brazil and the 
United States. 

Technology.—Use of newly developed 
devices to replace crystal units in CB and 
other radios could lead to a decline in the 
number of quartz crystals required for 
each radio. The digital or phase-locked- 
loop synthesizers use only a single master 
crystal to generate all of the channels 
rather than the current 12 to 14 crystals 
used in most CB radios." 


STAUROLITE ° 


Staurolite is a complex iron-aluminum 


silicate of uncertain and most likely vari- 
able composition. It occurs as opaque 
crystals that are reddish-brown to black, 
have a specific gravity of 3.65 to 3.77, and 
fall between quartz and topaz in hardness 
(7 to 8 on Moh's scale). Aside from a 
small rock-shop trade in cruciform-twinned 
crystals (notably from deposits in Georgia, 
North Carolina, and Virginia) that have 
been called “fairy crosses" and are sold as 
curios or amulets, all the staurolite pro- 
duced commercially in the United States 
is a byproduct obtained by high-intensity 
magnetic separation of a heavy-mineral 
mixture recovered by E. I. du Pont de 
Nemours & Co., Inc., from beach sand in 
a glacial age deposit in Clay County, Fla. 

Formerly the staurolite concentrate was 


used only as an ingredient in portland 
cement mixtures, but more recently this 
product (which may contain minor pro- 
portions of various other minerals and av- 
erages about 45% AlsOs, 15% FesO;, and 
30% SiOz) is being marketed by du Pont 
under two trade names, as Starblast for use 
as a sandblast abrasive, and Biasil for 
mixing with bentonite and other substances 
to prepare special-purpose foundry sand. 

Quantitative production data are not 
released for publication, but the 1975 out- 
put of staurolite was 37% less than that of 
1974, while shipments decreased 3496 in 
tonnage and 10% in total value. 


5 Electronics. How To Design Fewer Crystals Into 
Citizen's Band Radios. V. 48, No. 22, 1975, p. 112. 
6 Prepared by J. Robert Wells, physical scientist. 


the hydrothermally grown. 
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STRONTIUM * 


Domestic consumption of strontium on a 
carbonate basis was estimated at 15,000 
short tons in 1975, a 40% decrease from 
1974 consumption. Imports of strontium 
minerals decreased 44% to 21,613 short 
tons. Imports of strontium chemicals, pri- 
marily from Canada, decreased 64%. 

Legislation and Government Programs.— 
Government stockpiles contained 14,408 
tons of non-stockpile-grade celestite at 


yearend. This material has been declared 
excess; however, authorizing legislation 
must be obtained before it is released for 
disposal.? 

Domestic Production.—Strontium min- 
erals have not been produced commercially 
in the United States since 1959. However, 
a number of firms produced strontium 
compounds from imported celestite. 


Table 4.—Major producers of strontium compounds, 1975 


Company Location Compounds 
Atomergic Chemetals Co Carle Place, N.Y X22 2 Various compounds, 
J. T, Baker Chemical Co Phillipsburg, N.) Do. 
Barium & Chemicals, Ine 2 Steubenville, Ohio Do. 
Chemical Products Corp Cartersville, Ga ........... a Carbonate. 
FMG Corp SE Modesto, Calif. Carbonate, nitrate. 
Hercules, Ine Glens Falls, N.Y ............ Chromate. 
King Laboratories, Ine Syracuse, N.Y x22 Metal alloys. 
Mallinckrodt Chemical Works -=- St. Louis, Mo Various compounds. 
Mineral Pigments Corp . Beltsville, Md hromate, molybdate. 
NL. Industries, Inc., Tam Div South Amboy, N. 2 Titanates. 


Consumption and Uses.—Domestic con- 
sumption of celestite in the manufacture 
of various strontium chemicals appears to 
have stabilized in 1975 even though car- 
bonate from Canada was available in large 
quantities. Although quantitative informa- 
tion concerning consumption is incomplete, 
sales of domestically produced strontium 
carbonate to manufacturers of glass for 
color television picture tubes declined. 
Celestite consumption for the manufacture 
of pyrotechnics appeared to have been 
stabilized. 

Miscellaneous applications for strontium 
compounds included ferrites, greases, ce- 
ramics, plastics, toothpaste, pharmaceuti- 
cals, paint, electronic components, welding 
fluxes, and high-purity zinc. Small quan- 
tities of strontium metal were produced 
by research companies. 

Prices.—At yearend, prices quoted in 
Chemical Marketing Reporter were as fol- 


lows: Strontium carbonate, technical— 
bags, carlots, works, 18 cents per pound; 
strontium nitrate—bags, carlots, works, $24 
per 100 pounds, up $3 from 1974. Prices 
for strontium minerals are usually deter- 
mined by direct negotiations between buyer 
and seller and are seldom published. The 
average value of imported strontium min- 
erals at foreign ports was $38 per short 
ton, up $8 from 1974. 

Foreign Trade.—Imports of strontium 
minerals totaled 21,613 tons, a 44% de- 
crease from 1974. The material was im- 
ported from Mexico and Spain. Imports 
of strontium compounds decreased 64% 
from those of 1974 with 9896 of the ma- 
terial coming from Canada. Quantitative 
data on U.S. exports of strontium com- 
pounds were not available. 


7 Prepared by W. Timothy Adams, physical scien- 
tist. 

3 General Services Administration. Stockpile Re- 
port to the Congress. July-December 1975, page 10. 


Table 5.—U.S. imports for consumption of strontium minerals, by country 
SEENEN 


1974 1975 
Country Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Mexico. enee, 30,935 $875 15,844 $618 
EE EE 96 270 6,269 213 
LOCAL ociosas . RT 88,481 1,145 21,613 826 


1 Strontianite or mineral strontium carbonate, and celestite or mineral strontium sulfate, 
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Table 6.—U.S. imports for consumption of strontium compounds, by country 


1974 1975 
Country 
Pounds Value Pounds Value 
Strontium carbonate, not precipitated: 
/// e ꝗ 5 22 2, 910, 005 $274,485 zd SS 
Strontium carbonate, precipitated : 
Canada A A ĩ . 8 12,846,082 1,867,147 5,090,940 $864,950 
China, People's Republic of ....... .. 1. = Ze 22,046 4, 
Germany, West 22222 — 39,242 9,944 2,425 
Ital eegene ,928 168,204 VEN RS 
Switzerland ....... .. .. J. lll U J. J U. 79,866 29,157 = Se 
United Kingdom DI aub AA d) qub OD AE GD a ED esp aw ED duo GD GHEP GD GP 4 G Ga GB 89,682 7,836 Gen e 
TOMA ee 18,189,804 2,070,709 5,116,411 870,568 
Strontium chromate: 
Belgium-Luxembourg ` G= em arem em ES E De GS CD CD 22,000 19,8 eo 
Cana EH 618,450 508,857 185,850 186,617 
France AA O AMA 78,483 43,07 Séier oo 
Strontium nitrate: 
Ke." TEE Ss 109, 833 20,480 725, 740 166,442 
Germany, Wet ; 879 MER Et 
Total ebe 110,488 20,859 725,740 166,442 
Strontium compounds, n.s.p.f.: 
Canada OS Gub Gub e CD 14 dio ee ab GE AS Qo E E Gub D oe i GS Gs eee Ll] un an 43,700 18,114 
Pp. 0. EMT / sss 2,868 6,986 8,181 13,800 
DODO) cee ee eat eee ose Ee ic 4,409 1,538 
POUR) WEEN 118,976 66,930 178,471 87,677 
Grand total ... 4 17,094,189 3,095,208 6,200,472 1,261,804 


World Review.—Canada.—Kaiser Stron- 
tium Products, Ltd., marketed strontium 
chemicals worldwide from its plant at 


Scotia. Solution of technical problems ap- 
pears to have resulted in overcapacity in 
the strontium industry. 


Point Edward, Cape Breton Island, Nova 


Table 7.—Strontium minerals: World production, by country 


(Short tons) 
Country ! 1978 1974 1975 » 

Algeria 0 So GID 9 PS SP © 00 db ID . ew AD A u eza asa e eso 2,100 2,100 e 
Argentina ED ED en GP a ds Gum esə Gs y C ar EH TO AD GP . dn oro GD Cub qam E OD. (D . esp D GERD esp amp qr 81 580 0 550 
„ . . p us Án 66,000 60.000 28,000 
C1111: .,.. 83 330 330 
MOXICO: ͥ Ü ꝶñð[D ul ro 2 2 u L zss 20,143 32,568 16,228 
Pakistan A ⁰ d.! G2: —... sss. sss 400 475 
A A E E E EE 8,818 9,370 e 9,400 
United Kingdom UD Gh ED E EN EDEP LD aan OW TD Gap GE Gy QD dab GD amm (uo GW Ob E ew A GD qr quo E qan IGE as AAA AD 4,182 2,646 0 8,000 

z . ß — 102,808 108,821 58,788 

e Estimate. P Preliminary 


1 In addition to the eun 3 listed, West Germany, Poland, and the U.S. S. R. produce strontium 
minerals, but output is not reported popa gh fend and available information is inadequate to 
permit formulation of reliable estimates of output levels. 

2 Year beginning March 21 of that stated. 
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Technology.—Research sponsored by the 
U.S. Energy Research and Development 
Administration under contract with Union 
Carbide Corp. resulted in a high-efficiency 
thermochemical cycle for the decomposi- 
tion of water. The cycle is based on reac- 
tions of chromium and strontium com- 
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pounds. Temperatures required have al- 
ready been exceeded in high-temperature 
gas-cooled nuclear reactors; 100% yield 
was obtained below 800°C. There are no 
difficult gas separation problems. The 
cycle is a potential source of hydrogen for 
synthetic and for fuel uses.“ 


WOLLASTONITE 2° 


Wollastonite is a naturally occurring 
calcium metasilicate, usually white or light 
colored and sometimes acicular to silky- 
fibrous in structure, with the theoretical 
composition of CaQO-SiOs, equivalent to 
48.3% CaO and 51.7% SiO. The mineral, 
used as a ceramic raw material, as a filler 
for plastics and asphalt. products, as a 
pigment and extender for paints, and in 
miscellaneous minor applications, was 
mined in the United States in 1975 only 
by Interpace Corp. at an underground op- 
eration in Essex County, N.Y. Specific 
output data were not released for pub- 
lication, but the tonnage produced in 
1975 was 14% less than in 1974, while the 
reported total value was 2% higher. An 
article published in an industrial magazine 
that presented a review of the world situ- 
ation, historical and current, with regard 
to wollastonite production and utilization, 
stated that present U.S. output of the 


mineral is estimated to be 66,000 to 77,000 
tons per year.“ 

Production of wollastonite outside the 
United States in 1975 was reported in 
Finland, 14,430 tons (flotation concen- 
trate) ; Turkey, 11,350 tons; India, 1,045 
tons; and Mexico, 600 tons. 

Chemical Marketing Reporter, December 
29, 1975, quoted the price of wollastonite, 
fine paint grade, bagged, in carload lots, 
f.o.b. works, as $43.80 per ton; medium 
paint grade, $33.00 per ton. The Decem- 
ber 29, 1975, issue of American Paint & 
Coatings Journal quoted prices ranging 
from $29.00 to $50.50 per ton for paint- 
grade wollastonite. The price range quoted 
in the December 1975 issue of Industrial 
Minerals (London) for wollastonite (im- 
ported, ground, bagged, c.i.f. main Euro- 
pean port) was approximately equivalent 
to $107 to $132 per short ton. 
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The Federal Bureau of Mines, the U.S. 
Geological Survey, the National Science 
Foundation, the American Chemical So- 
ciety, 18 industrial organizations, the Min- 
eralogical Society of America, the Clay 
Minerals Society, and the Society of Eco- 
nomic Geologists cooperated in conducting 
an international conference on natural zeo- 
lites in 1976. The 1975 edition of a pri- 
mary reference book” included a chapter 
devoted to these minerals. These develop- 
ments indicate the growth of interest in 
zeolites in the technical, industrial, and 
academic communities. 

The Bureau of Mines has done a limited 
amount of research * on zeolites and is ac- 
cumulating information on development of 
markets and production capacity. An ade- 
quate data base is not yet available from 
which to make firm economic assessments, 
but the potential utility of these minerals 


is so great that a review of the known 
data is being included in the Minerals 


Yearbook. 
According to Breck,” zeolites are natural 
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or synthesized, crystalline, hydrated alu- 
minosilicates of Group I and Group II ele- 
ments, particularly sodium, potassium, 
magnesium, calcium, strontium, and bar- 
ium. There are 34 zeolite mineral species 
and about 100 types of synthetic zeolites, 
but only a few currently have practical 
significance. Structurally, they are frame- 
work aluminosilicates, and to be used as a 
molecular sieve the zeolite structure must 
remain intact after complete dehydration. 

Domestic Production.—There is no sus- 
tained production of natural zeolites in the 
United States. Several companies have 
mined and sold several thousand tons of 
these minerals over the last few years, but 
this has been mainly on an “as ordered” 
basis, 

Several companies with proven ore 
bodies have done at least the basic plan- 
ning to be ready to react to market de- 
mand. A few of the ore bodies have had 
the overburden removed, and some even 
have stockpiles of mined zeolites ready for 
shipment. At least one company has mined, 
processed, and pelletized natural zeolites 
in stock. | 

Zeolites that are manufactured by syn- 
thesis from various raw materials may be 
categorized into two groups; the pure zeo- 
lites and zeolite-containing catalysts. There 
is an area of overlap when the pure zeo- 
lites are used as catalyst carriers or sup- 
port for other active ingredients, but these 
will be treated only as the pure zeolites and 
designated “synthetic zeolites.” The zeo- 
litic catalysts" will have that designation 
and will be treated separately because they 
usually contain zeolites in a host matrix. 
The zeolite content of Mobil Oil Corp.'s 
Durabead 5 cat-cracking catalyst was 25% 
in a silica-alumina matrix, but the average 
zeolite content seems to be about 10%. 

There is no finite production data avail- 
able on synthetic zeolites, but one manu- 
facturer estimated 1974 production at 
4,000 tons and an annual growth rate of 
10% to 12%. The average 1972 price was 
$2,000 per ton. 

Production data on zeolitic catalysts of 
necessity will remain less than finite; much 
of the basic research is done by the using 
oil companies, and the manufacturing is 
done under secrecy agreements with the 
synthesizer. The producers say that the 
zeolite content of the 130,000 tons of 
cracking catalysts used annually is about 
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10%, or 13,000 tons. The 126,000 tons 
used in 1972 was worth $66 million. 

Consumption and Uses.—Natural Zeo- 
lites.—There are at least five market areas 
where zeolites are being used commercially 
in the United States. The first such use was 
unrecognized until comparatively recent 
years, when it was discovered that various 
zeolites were major constituents of the 
pozzolans in pozzolanic cement. Analcime, 
chabazite, and clinoptilolite are the vari- 
eties identified so far in European pozzo- 
lans and occur in amounts of 20% to 80% 
of the constituent minerals. A clinoptilo- 
lite-rich tuff near Tehachapi, Calif., was 
the source of the pozzolan for Monolith 
Portland Cement Co. for many years. 

The second, and fastest developing mar- 
ket at present relates to the specificity of 
clinoptilolite for removal of the ammonia 
ion (NHs) from sewage waters. This was 
first demonstrated by Mercer” in 1970 
with a mobile unit at Lake Tahoe, Calif., 
in which 97% of the entrained ammonia 
was removed from sewage waters. A 
600,000-gallon-per-day (gpd) plant at 
Minneapolis-St. Paul, Minn., using 90 tons 
of clinoptilolite went onstream in early 
1974. Two Virginia plants, one a 10-mil- 
lion-gpd unit at Reston using 1,800 tons 
of clinoptilolite and the other a 54-million- 
gpd unit at Alexandria, will be onstream 
shortly. Attrition and replacement rates 
for zeolites in this use are not known, but 
full replacement is not expected to be 
needed for 5 to 10 years. 

The third commercial use at present is 
in the field of drying and purification of 
acidic natural gases. The chabazite-erionite 
zeolites from the Bowie, Ariz., deposit have 
proved their ability to remove water and 
carbon dioxide from sour gases, and 130 
tons were sold between 1970 and 1972 
from the Bowie deposit of Union Carbide 
Corp. 

The fourth area of current usage is à 
good example of the creation of new 
technology to solve an environmental prob- 
lem and recover a valuable product at the 
same time. The NRG Corp. developed 
and has onstream a  zeolite-adsorption 
process for purifying the methane gas pro- 
duced by bacterial action on garbage in 
a sanitary landfill. The first unit is deliv- 
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ering pipeline-quality methane to the local 
gas company from a plant at Palos Verdes, 
Calif., and is expected to be followed by 
many more. 

The fifth use, as dimension stone, is 
another area of longtime but unrecognized 
use. Zeolite tuffs, because of the ease of 
quarrying and relative light weight of the 
stone, have been a source of building 
material for at least 2,000 years. The 
Mayas of southern Mexico used this ma- 
terial as did the builders of Naples, Italy, 
and even some early ranchers in the 
Western United States. An erionite-rich 
tuff near Rome, Oreg., is still being quar- 
ried for a few hundred tons of facing stone 
each year. 

Preliminary research has indicated a 
great agricultural potential for zeolites in 
such diverse areas as soil stabilization, slow 
release encapsulants for pesticides and 
nutrients, animal feeding, and deodorant 
for animal wastes. 

Other uses abroad that have not yet 
entered the U.S. market and the potential 
uses indicated by ongoing research are 
covered under Technology. 

Synthetic Zeolites—Synthetic zeolites 
have a large, expanding, diverse market 
that often changes by new applications 
generated in the research laboratories of 
producers. In 1974, the major market areas 
were using zeolites for their selective ad- 
sorption capabilities as  dessicants, gas 
stream cleaners, vapor adsorbers, etc. The 
chemical and petroleum industries were 
using 42% of synthetic zeolites produced, 
natural gas processing 22%, refining 10%, 
refrigeration and insulating glass 8% each, 
industrial gas 2%, and others 8%. 

Zeolites have some catalytic effect of 
their own, are a part of the cat cracking 
catalyst of choice, and make good support 
material for other catalytically active 
agents. In 1974, zeolitic catalysts had 92% 
of the total cracking catalyst market in the 
United States. This represented 126,600 
tons of catalyst (about 10% zeolites) 
worth $66 million. Metallic catalysts on 
zeolite supports were an unknown part 
of the $12.8 million-per-year hydrocracking 
catalyst market. 

Prices.—In 1974 the clinoptilolite used 
in the Rosemont, Minn., sewage treatment 
plant cost about $400 per ton. In that year 
synthetic zeolites were averaging $2,000 per 
ton, and cat-cracking zeolitic catalysts more 
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than $500 per ton. In 1976 one company 
offered natural zeolites that had been “ac- 
tivated by heating” and pelletized at 
around $1,000 per ton in large bulk ship- 
ments. 

Foreign Trade.—Trade data are lacking. 
Inquiries from Europe about availability of 
clinoptilolite and from South Korea about 
markets for mordenite presage future for- 
eign trade in natural zeolites. However, 
aside from the very lively trade in labora- 
tory specimens, the only discernable inter- 
national trade at present seems to be the 
importation by Japan of mordenite and 
other South Korean types. 

International trade in synthetic zeolites 
seems to have some limitations. There has 
been widespread distribution of laboratory 
amounts of U.S. products as attested by 
articles in the foreign literature telling of 
experimentation involving these zeolites. 
The low-density, high-bulk characteristics 
of these materials make for transportation 
difficulties. This industry seems to be ex- 
porting technology rather than product 
and is opening manufacturing plants 
abroad at an accelerated rate. 

The zeolite catalyst international market 
seems assured. The complicated technology 
and highly secretive manufacturing meth- 
ods for producing the cracking catalyst 
of choice seem to assure that product 
rather than technology will be exported. 
The United States will remain the main 
source of zeolitic catalysts for the oil re- 
finers of the world. 

World Review.—One author " estimates 
an annual worldwide production of 300,- 
000 tons per year of natural zeolites from 
mines in the United States, Japan, Italy, 
Hungary, Yugoslavia, Bulgaria, Mexico, 
and Germany. Some of the large uses for 
these predate their identification as zeolites 
and will make tabulation of tonnages ex- 
tremely difficult; these large uses are as 
pozzolans in cements and concrete, as 
lightweight aggregates, and as soil condi- 
tioners, for which there is evidence of 
centuries-old use by Japanese farmers. 

Resources.—Available resources of zeo- 
litic minerals will not be firmly quantified 
for many years; exploration is very active 
and new deposits are being found. 

Tonnages cannot even be guessed at with 
the fragmentary knowledge now available, 
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but the following countries apparently have 
deposits of sufficient grade to have eco- 
nomic potential: Argentina, Australia, Bul- 
garia, Canada, Chile, France, West Ger- 
many, Hungary, Italy, Japan, Mexico, New 
Zealand, the Republic of South Africa, 
South Korea, Tanzania, the U.S.S.R., the 
United States, and Yugoslavia. 

The nine zeolites that commonly make 
up the major portion of the zeolitic rocks 
in sedimentary beds are analcime, chaba- 
zite, clinoptilolite, erionite, ferrierite, heu- 
landite, laumontite, mordenite, and phillip- 
site. The most abundant in sedimentary 
rocks are analcime and clinoptilolite. Some 
of these same zeolites occur in pyroclastic 
rocks in minable amounts. The reference 
work * previously cited states that if grade 
and depth of overburden restraints are 
ignored, the total identified, hypothetical, 
and speculative resources of zeolites in the 
United States are conservatively estimated 
at 10 trillion tons. In approximate order 
of decreasing abundance the common zeo- 
lites are clinoptilolite (including heuland- 
ite), analcime, mordenite, erionite, phil- 
lipsite, chabazite, laumontite, and ferrier- 
ite. The United States probably has the 
world's largest potential resources of high- 
grade chabazite, erionite, and phillipsite 
and the only high grade deposits of ferri- 
erite in the world are reported in central 
Nevada. 

Technology.—Zeolites are very likely the 
first group of abundantly available natural 
minerals whose exploitation will come after 
the establishment of a successful industry 
based on the synthesis of analogs and of 
70 or 80 types not found in nature. Crea- 
tion of new materials has led to much 
academic interest and to technological 
advances by such companies as Union 
Carbide Corp. Mobil Oil Corp., W. R. 
Grace & Co., Shell Oil Co., and Norton 
Co. The availability of the pure mono- 
typical synthetics shortened laboratory time 
because results could be related to fewer 
variables and not confused by the effects 
from impurities and varying pore sizes. 

No attempt will be made to divide the 
proven and potential applications of zeo- 
lites between the synthetic and natural be- 
cause there is and probably always will be 
significant overlap. For example, pressure- 
swing-absorption processes utilizing syn- 
thetic zeolites have been patented, as has 
at least one process using natural zeolites 
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to effect oxygen enrichment of air. These 
processes can produce up to 95% oxygen 
with most of the remainder argon, and 
are economically advantageous for plant 
sizes up to 25 tons per day. 

Some of the characteristics of zeolites 
that make them useful are present in other 
minerals to varying degrees. The presence 
of several of these characteristics in a 
single mineral makes zeolites unique and 
valuable. 

The term molecular sieve partially de- 
scribes what is probably the most valuable 
characteristic of zeolites. Specifically, their 
cage structure makes them porous, and 
the different pore sizes and shapes of the 
various zeolites can selectively adsorb or 
reject different molecules. Use of this 
property made the air separation unit 
previously mentioned possible. Zeolites are 
being used as gas dryers and desiccants in 
many ways and as purifiers of gas streams. 

Besides their purely physical adsorption 
characteristics, zeolites have unique prop- 
erties not found in conventional adsorbents. 
They will selectively adsorb molecules with 
a permanent dipole moment and other 
interaction effects. They are valuable ion 
exchange agents and have types of se- 
lectivity for discrete cations not available 


elsewhere. This can be useful, as already 


proven, in the concentration and removal 
of radioactive strontium and cesium from 
the waste waters of nuclear facilities, for 
removing the ammonia (NH.) ion from 
waste water treatment plant effluent, and 
also for altering the physical parameters 
and catalytic activity of the zeolites. As 
an example Linde's zeolite 4A is the so- 
dium form of their zeolite A structure, 
which, when the sodium is exchanged for 
calcium, has an effective pore size 1 ang- 
strom larger and becomes their zeolite 5A. 

Research on zeolites has so far been 
concentrated on the synthetics. There are 
valid reasons for this, as previously men- 
tioned, and there are also valid reasons 
why application and characterization re- 
search on the natural zeolites should be 
hastened. Economics is chief among these 
because there are many potential appli- 
cations of great usefulness in the agricul- 
tural and environmental areas where the 
less expensive minerals can be used whereas 
the more expensive synthetics might never 
find a market. 


18 Work cited in footnote 13. 
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